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Executive Summary
Fort Bend County, Texas has developed and maintained its Hazard Mitigation Plan (HMP) because of the 
increasing awareness that natural hazards have the potential to affect the County and its citizens. 

Background of Mitigation Planning
Through hazard mitigation planning, it is possible to minimize the losses that disasters can cause. The 
responsibility for hazard mitigation lies with many, including private property owners; business and 
industry; and local, State, and Federal government.

The Disaster Mitigation Act of 2000 (DMA 2000) is Federal legislation that requires proactive, pre-
disaster planning as a prerequisite for some funding available under the Robert T. Stafford Act. The 
DMA 2000 encourages State and local authorities to work together on pre-disaster planning in order to 
maintain funding eligibility for some types of project grants that are administered by the Texas Division 
of Emergency Management (TDEM), the Texas Water Development Board (TWDB) and the Federal 
Emergency Management Agency (FEMA). 

History of Fort Bend County Mitigation Planning
In 2005, Fort Bend County initiated the development of its first HMP. The initial Fort Bend County HMP 
established the County’s long-term strategy for reducing its risks from natural hazards. In 2011, Fort Bend 
County’s HMP update included reevaluation of the various plan elements, to include the planning and 
updating cycle, the risk assessment analysis, and the mitigation strategy creation. As part of the update 
process, these sections of the Plan were modified to account for changes in data and priorities that have 
occurred since the last approval and adoption of the plan.  

The 2017 Fort Bend County HMP Update
In 2016, Fort Bend County Mitigation Planning Committee (MPC) began its process for a 2017 HMP 
update. 

This HMP update has several inter-related purposes: 

• Provide overviews of the hazards that threaten the County

• Characterize the people and property at risk from the hazards

• Describe the planning process 

• Identify vulnerabilities and assess risks from specific hazards

• Identify and prioritize mitigation action items while drawing from and adding to other community 
plans and programs

Participating communities in the 2017 Fort Bend County Mitigation Plan Update:

City of Arcola    City of Beasley    Village of Fairchilds 

City of Fulshear   City of Kendleton   City of Meadows Place 

City of Missouri City   City of Needville   City of Orchard 

Village of Pleak    City of Richmond    City of Rosenberg 

City of Simonton   City of Stafford   Town of Thompsons

City of Weston Lakes   Fort Bend County Unincorporated   
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The four chapters within the main Plan document correspond to the four phases of the planning/plan 
update process, to include: 

1. Organize and Review

2. Risk Assessment

3. Mitigation Strategy

4. Finalize (Approval and Adoption)

The content of these chapters, as well as that of the jurisdictional annexes, closely follows guidance from 
the Federal Emergency Management Agency’s (FEMA’s) G318 Local Mitigation Planning Workshop, FEMA’s 
Local Mitigation Planning Handbook, and FEMA’s Local Mitigation Plan Review Guide. 

The Planning/Update Process
As noted above, the update process consisted of four phases. Chapter 1 details the development of the 
process and the schedule for planning activities. Throughout the process, special effort was made to 
ensure public involvement was welcomed and encouraged. Feedback was taken via public survey that was 
advertised through multiple websites, social media, newsletters, and emails. The County shared the plan 
draft on their website and invited the public to review and comment on the document. Printed copies of 
the document were also made available for review at multiple locations within the County.  

Planning activities included stakeholders who were invited from neighboring communities, industry, 
non-profits, utility providers, citizen organizations, academia, and the private sector. Further information 
regarding stakeholders and the planning process can be found in Chapter 1 of the plan. 

Fort Bend County’s Office of Emergency Management led the update effort and coordinated all meetings 
for the process. The primary point of contact for the HMP update is 

  

  Mr. Doug Barnes

  Fort Bend County Office of Emergency Management

  307 Fort Street, Richmond, TX 77469

  douglas.barnes@fortbendcountytx.gov  

  (281) 238-3417

Organization of the Plan
The Fort Bend County HMP Update is made up of one main plan document with supporting Appendices 
and 17 Jurisdictional Annexes, one per planning area. The main plan document provides information 
regarding the planning process, data analysis methodology, and regional hazard profiles, while each 
annex provides jurisdiction-specific details.
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Identifying Hazards and Risks
Chapter 2 of the main plan document includes hazard description and extent scale information, which 
apply to all participating communities. The State of Texas HMP was used as the source of data for the 
hazard description information. Hazard information found in the main plan document and jurisidictional 
annexes include location descriptions and maps, community extent, history of significant events, 
probability of future events, as well as impact and vulnerability summaries. The 13 hazards profiled by 
the MPC are listed below.

Expansive Soils and Land Subsidence were not previously profiled for Fort Bend County and were added 
as part of the update.

New hazard data also included details on the 3 Federal disaster declarations that were experienced by 
Fort Bend County since the last update period. These events was added to the plan and utilized to re-
prioritize efforts within the plan. 

Disaster Declaration Dates Hazard
4223-DR 5/4/2015 – 6/23/2015 Severe Storms, Straight-line 

Winds and Flooding
4269-DR 04/17/2016– 04/30/2016 Severe Storms and Flooding
4272-DR 05/22/2016-06/24/2016 Severe Storms and Flooding

Hazard identification and risk analysis was followed by hazard risk prioritization. Risks were ranked for 
each hazard using a quantified, formula-based Hazard Risk Ranking Utility. This calculation included 
consideration for risk perception from members of the public (derived from public survey results) and 
MPC planner data analysis. Analysis activities included quantifying past and possible hazard impacts 
to health/safety, property and business continuity. Each jurisdiction’s risk ranking can be found in the 
respective jurisdictional annex. 

1. Drought

2. Extreme Heat 

3. Severe Winter Storms

4. Lightning

5. Hailstorms

6. Windstorms      

7. Expansive Soils

8. Floods

9. Land Subsidence

10. Hurricanes/Tropical Storms

11. Dam/Levee Failure

12. Tornadoes

13. Wildfires
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Summary of Goals and Actions
Mitigation strategy goals were modified as part of the plan update process. The MPC voted to reduce the 
number of goals from four goals found in the 2011 plan to 3 strategic goals. The 2017 Mitigation Strategy 
goals are:

1.  Educate and inform citizens regarding potential emergency situations related to natural hazards,  
 including those resulting from groundwater depletion.

2.  Decrease the risk to life and property through planning, preparing and mitigating.

3.  Perform projects that reduce the impact of natural hazards in order to increase resiliency, and  
 enhance the ability to recover.  

Over 302 diverse mitigation actions designed to reduce structural and social vulnerability to hazards are 
included in the plan and its annexes. The mitigation strategy includes action status and modifications for 
existing actions as well as details regarding new actions added during the update process.

The primary types of mitigation actions vary, to include:

• non-structural solutions such as plans, regulations, and education/awareness programs;

• structure and infrastructure projects; and

• natural systems protection. 

Approval and Adoption Processes
Chapter 4 discusses approval and adoption of the updated plan. The Fort Bend County Commissioners 
Court and each participating City/Town/Village Council was responsible for approving and adopting 
the Fort Bend County 2017 HMP Update after State and Federal level review. The Commissioners Court 
reviewed and approved the plan update on (insert date XX). Each jurisdiction’s date of adoption is 
recorded in a table in Chapter 4.

 

Implementation Process
For each mitigation action identified, the plan identifies the lead agency, resources needed, and time 
period for implementation. Each lead agency will factor the action into their work plans and schedules, 
when possible. Annual reports on the status of implementation, including obstacles to progress, will be 
submitted by mitigation planners from each community to the Fort Bend County Office of Emergency 
Management.
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Incorporation/Integration with Other Plans
Each jurisdictional annex identifies how mitigation efforts found in existing resources, such as plans, 
programs, and regulations, can be incorporated into the HMP. In turn, the annexes also highlight 
opportunities for integrating HMP actions back into existing jurisdictional plans, processes, programs, 
projects and goals.

Monitoring and Updating Processes
Chapter 4 of the main plan document describes the general schedule and procedures for ensuring that 
the County’s HMP remains current. Each jurisdictional annex details how it will be performed and who 
will lead the effort at the local level. This section also provides a combination of trigger events that 
will initiate future amendments and updates to the HMP. The Fort Bend County Office of Emergency 
Management is responsible for overall Plan update coordination. 

Acknowledgments
Acknowledgment to Jeffrey S. Ward & Associates, Inc. (JSWA) and Halff Associates for the coordination of 
the planning process for the communities. In addition, special recognition for stakeholder participation 
from Fort Bend GIS, Missouri City Geographic Information Systems (GIS), Rosenberg GIS, Meadows 
Place GIS, and Jones|Carter for their contributions to the planning effort during the risk assessment and 
mitigation strategy portions of the plan. 
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Background of Hazard Mitigation and Mitigation Planning
Hazard mitigation is the use of long and short-term planning strategies to reduce or alleviate the loss of 
life, personal injury and property damage that can result from a disaster. It involves strategies such as 
planning, policy changes, programs, projects and other activities that can mitigate the impacts of hazards. 
It is impossible to predict exactly when and where disasters will occur or the extent to which they will 
impact an area. However, with careful planning and collaboration among public agencies, stakeholders, 
and citizens, it is possible to minimize losses that disasters can cause. The responsibility for hazard 
mitigation lies with many, including private property owners; business and industry; and local, State, and 
Federal government partners.
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The Disaster Mitigation Act of 2000 (DMA) is Federal legislation that requires proactive, pre-disaster 
planning as a prerequisite for certain funding available under the Robert T. Stafford Act. The DMA 
encourages State and local authorities to work together on pre-disaster planning. The planning network 
called for by the DMA helps local governments articulate accurate needs for mitigation, resulting in faster 
allocation of funding and more cost-effective risk reduction projects. An approved Hazard Mitigation 
Plan (HMP) is a requirement in order for the County to remain eligible for some project grants that are 
administered by the Texas Division of Emergency Management (TDEM), the Texas Water Development 
Board (TWDB) and the Federal Emergency Management Agency (FEMA).

History of Fort Bend County Mitigation Planning
Fort Bend County and a partnership of local governments within the County have developed and 
maintained an HMP to reduce risks from natural hazards and to comply with the DMA. In 2005, Fort Bend 
County initiated the development of its first HMP. The initial Fort Bend County HMP was approved in 
2006, and established the County’s long-term strategy for reducing its risks from natural hazards. (A copy 
of the original Plan is available through the Fort Bend County Office of Emergency Management.) The 
2011 Fort Bend County HMP update included re-evaluation of the hazards, risk assessment, mitigation 
goals, strategies, and mitigation priorities to identify changes and updates that may have occurred since 
approval and adoption of the original plan.  

7

The 2017 Fort Bend County HMP Update
In 2016, Fort Bend County HMP began its second update process for a 2017 update, which included 
evaluating and updating the plan maintenance process, capability assessment, risk assessment, and 
mitigation strategy. 

Participating communities in the 2017 Fort Bend County Mitigation Plan Update are:

City of Arcola    City of Beasley    Village of Fairchilds 

City of Fulshear   City of Kendleton   City of Meadows Place 

City of Missouri City   City of Needville   City of Orchard 

Village of Pleak    City of Richmond    City of Rosenberg 

City of Simonton   City of Stafford   Town of Thompsons 

City of Weston Lakes    Fort Bend Unincorporated

This HMP update has several inter-related purposes: 

• Provide overviews of the hazards that threaten the County
• Characterize the people and property at risk from the hazards
• Describe the planning process 
• Identify vulnerabilities and assess risks from specific hazards
• Identify and prioritize mitigation action items while drawing from and adding to other community 

plans and programs
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Fort Bend County experienced a number of significant hazard events between 2011 and 2016, which 
led to shifts and changes in hazard data for the participating communities. The update process included 
the incorporation of these events and the associated data. Of these events, 3 received Federal disaster 
declarations.  

Federal disaster declarations that included Fort Bend County are shown below:

Disaster Declaration Dates Hazard
4223-DR 5/4/2015 – 6/23/2015 Severe Storms, Straight-line 

Winds and Flooding
4269-DR 04/17/2016– 04/30/2016 Severe Storms and Flooding
4272-DR 05/22/2016-06/24/2016 Severe Storms and Flooding
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Chapter 1: Organize and Review  
The 2017 HMP Update Phases 1-3 were conducted from December 2016 to April 2017, utilizing funding 
from the Hazard Mitigation Grant Program. Update activities continued through TDEM review and FEMA 
approval pending adoption of the plan, and the adoption of the plan document by participating entities. 
Final approval from FEMA was given following the submission of each jurisdiction’s adoption signature 
pages. 

Kick-off for the update process was coordinated by the Fort Bend County Emergency Management 
Coordinator and Senior Planning Coordinator. The kick-off meeting and initial meeting of the Mitigation 
Planning Committee (MPC) for the 2017 update was held from 1:00 pm to 3:00 pm at the Fort Bend 
County Building in Richmond, Texas on December 9, 2016. During this meeting, the Fort Bend MPC 
reviewed the planning area, confirmed the resources that they had available for planning activities, 
reviewed the process for the upcoming update, and decided upon the outreach strategy for the process. 
In addition, the MPC decided to add additional hazards to the plan. Hazard additions are outlined in 
Chapter 2: The Risk Assessment.  

1.1 Purpose of Organize and Review Process
To update and document long-term policy changes and actions that can reduce risk and loss experienced 
from natural hazards.

1.2 Fort Bend County Plan Update Goals
• Identification of natural hazards that impact Fort Bend County 
• A risk assessment that describes potential losses to physical assets, people and operations
• A set of goals, objectives, strategies and actions that will guide the County’s mitigation activities
• A detailed plan for implementing and monitoring the HMP
• Incorporate existing mitigation strategies from other community resources 
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1.3 Fort Bend County HMP Update Process and Schedule
The update took place through 4 phases of mitigation planning, as shown in Figure 1.01.

Each of the four plan update phases and their respective tasks were conducted within the 5-month plan 
update period, following the Plan Update Schedule as closely as possible. The majority of the activities 
were conducted according to the schedule shown in Figure 1.02.

Figure 1.01, Fort Bend County HMP Update Process
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Figure 1.02, MPC Plan Phase Task Schedule 

Phase Task Month

D J F M A M

Phase 1
Organize and 

Review

Review/Revise Planning Area

Identify Supplementary/Complementary Plans

Identify Planning Resources (Human/Technical/Financial)

Facilitate Kick-Off Meeting

Revision of Planning Process to incorporate update

Update Outreach Strategy

Analyze, evaluate and incorporate plan process feedback

Review Community Capabilities (existing plans, studies, reports and tech 
info incorporated into plan)

Phase 2
Risk Assessment

Gather updated risk assessment data (hazard history, impact)

Validate hazards of concern for the planning area

Identify Community Assets (Vulnerable populations, critical facilities, 
infrastructure, etc)
Revise Problem Statements

Format data for use in public involvement strategy

Phase 3
Mitigation 
Strategy

Update Mitigation Plan Goals 

Review and Update Mitigation Actions with new Risk Assessment data

Seek opportunities to incorporate Mitigation Strategy actions into Other 
Community Plans
Re-prioritize Mitigation Actions

Identify Possible Funding Sources for Mitigation Actions

Phase 4
Maintenance/ 

Implementation/
Update/ 
Adoption

Evaluate/revise past plan maintenance procedures

Incorporate feedback from planning team, stakeholders and public

Assemble draft plan update (on-going process throughout planning 
process)
Preliminary Plan Review by Fort Bend County Commissioners Court prior to 
submission to TDEM and FEMA
Draft Plan Update submitted to TDEM, and then FEMA

Final plan adoption at Commissioners Court and Local Jurisdictions after 
Approval Pending Adoption letter is received from FEMA
Adoption signature pages submitted to FEMA (activity occurs outside of 
planning process period)
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1.4 Jurisdictions/Planners Participation
The mitigation plan updates were performed by the Fort Bend Mitigation Planning Committee (MPC), 
which is comprised of 17 jurisdictions. Membership was determined by virtue of elected or appointed 
position, or delegated as an assignment of duties by elected officials in the respective community. The 
members of each community’s MPC are shown, by community, agency/department and title in Figure 
1.03.

Figure 1.03, Mitigation Planning Committee Membership

Community/
Jurisdiction Agency Title

City of Arcola City Hall
City Administrator

Mayor

City of Beasley City Hall City Secretary

Maintenance Lead

Mayor

Fort Bend County 
Unincorporated

Commissioners Court County Judge

Senior Planning 
Coordinator

Deputy EMCOffice of Emergency 
Management

Emergency 
Management Coordinator

City of Fulshear

Police Department

Police Chief

Police Sergeant

City Hall City Manager 
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Figure 1.03, Mitigation Planning Committee Membership (Continued)

City of Needville

City Hall

Mayor

Police Chief 

Fire Chief

Operations 
Manager

Volunteer Fire 
Department

Police Department

City of Orchard City Hall

Mayor

City Engineer

City of Rosenberg Planning Department Planning 
Administrator

Office of Emergency 
Management

Community Development Director

Emergency 
Management Coordinator

City of Richmond Emergency Management
Emergency 

Management Coordinator

City of Meadows 
Place 

City Hall Mayor

Police Department Police Chief

City of Kendleton City Hall City Council 
Member

Missouri City Fire Department Training Chief

Office of Emergency 
Services

Public Works Director

Emergency 
Management Coordinator
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City of Simonton City Hall

Mayor

City Administrator

City of Stafford Office of Emergency 
Management

Emergency 
Management Coordinator

Figure 1.03, Mitigation Planning Committee Membership (Continued)

Town of Thompsons Town Hall

Mayor

Town Council 
Members (5)

Village of Pleak Village Hall

Mayor

Village Secretary 

Village Engineer

Emergency 
Management Coordinator

City of Weston Lakes City Hall

Mayor 

Alderman (5)

Emergency 
Operations Chief

City of Fairchilds
City Hall Mayor

Office of Emergency 
Management

Emergency 
Management Coordinator
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• Planner’s Survey
• Data Collection 

Spreadsheet/GIS Data
• Planning Worksheets
• Phone Interview

• Kick-off
• Risk Assessment
• Mitigation Strategy

• EventBrite Meeting Posting
• Public Survey Posting/

Collection

Members of the Fort Bend MPC participated in multiple activities throughout the planning process, to 
include:

Outreach documentation supporting Public Involvement can be found in Appendix A and is further 
detailed in the Public Participation section. Meeting Agendas and Meeting Action Items are located in 
Appendix B. Each community’s contributions and participation efforts can be found in their jurisdictional 
annex under Plan Update Process.

1.5 Stakeholders Participation
Members of the MPC were asked to provide 
a listing of non-MPC members who would 
provide valuable feedback to the plan update 
process. These non-decision-making planning 
partners were designated as stakeholders. 
This was done using a Planners/Stakeholder 
Worksheet (Figure 1.04).

Stakeholder Invitations/Participation
Identified Stakeholders received email 
invitations to the planning update Risk 
Assessment and Mitigation Strategy Meetings. 
Those who attended sessions were involved 
in discussions/working sessions that took 
place at each meeting. Each of the invited 
stakeholders’ jurisdiction, agency and title are 
provided below in Figure 1.05.

Figure 1.04, Planner/ Stakeholder 
Worksheet
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Figure 1.05, Plan Stakeholders

Jurisdiction Agency Title

AquaTexas Utility Facilities Operator
Arcola/Fresno Club Lions Club President

AT&T Communications Government Relations

Austin County Office of Emergency 
Management

Emergency Management 
Coordinator

Brazoria County Office of Emergency 
Management

Emergency Management 
Coordinator

Brazos ISD Education Superintendent
Calpine Coal Plant Public Relations
CenterPoint Utilities Government Relations
Central Fort Bend Chamber President

City of Arcola
City Hall

City Council Members (5)
Secretary

Police Department Sergeant

City of Beasley
City Hall

Alderman (5)
Floodplain Administrator
Mayor Pro-Tem
Emergency Management 
Coordinator

Volunteer Fire Department Fire Chief
Water Supply Water Director

City of Fresno Fire Department Chief

City of Fulshear
Area Chamber of Commerce President
Consultant Engineer

City of Houston Office of Homeland Security Emergency Management 
Coordinator

City of Katy Area Chamber of Commerce President

City of Kendleton City Hall
City Secretary
Council Members (4)

City of Meadows Place

Chamber of Commerce President

City Hall
Alderman (5)
Floodplain Administrator
Mayor Pro-Tem

Engineering Consultant City Engineer
Neighborhood Watch Captain
Public Works Director
Tax Assessor’s Office Director

Police Department Police Chief/Emergency 
Management Coordinator
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Figure 1.05, Plan Stakeholders

Jurisdiction Agency Title

City of Meadows Place Water Supply Water Director

City of Missouri City

City Hall

Asst. City Manager
City Council Member (5)
City Manager
City Secretary
Mayor

Development Services Chief Building Official

Engineering
Senior Engineer
Floodplain Administrator

Fire Department
Chief
Emergency Management 
Coordinator

GIS GIS Coordinator
Planning Community Planner
Police Department Chief
Public Works Director

City of Needville

Chamber of Commerce President

City Hall

Aldermen (5)
City Secretary
Floodplain Administrator
General Counsel- Consultant
Mayor
Operations Manager

Police Department Sergeant
Volunteer Fire Department Chief

City of Orchard

City Hall
Assistant Administrator
City Secretary

Cultural Education Facilities 
Finance Corporation Director

Economic Development Council Chair
Industrial Development 
Corporation Chair

Volunteer Fire Department Chief
Water and Sewer Manager
City Hall Commissioners

City of Richmond City Hall

Asst. City Manager
City Manager
City Secretary
Commissioner (4)

, (cont.)
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Figure 1.05, Plan Stakeholders

Jurisdiction Agency Title

City of Richmond

City Hall Mayor
Development Services Chief Building Official

Engineering
Senior Engineer
Floodplain Administrator

Fire Department
Chief
Emergency Management 
Coordinator

GIS GIS Coordinator
Planning Community Planner
Police Department Chief
Public Works Director

City of Rosenberg

City Hall

Asst. City Manager
City Council Members (6)
City Manager
City Secretary
Mayor

Development Services Chief Building Official

Engineering
Senior Engineer
Floodplain Administrator

Fire Department Chief

Fire Department Emergency Management 
Coordinator

GIS GIS Coordinator
Knights of Columbus President
Planning Community Planner
Police Department Chief
Public Works Director

City of Simonton
City Hall

Animal Control Officer
Chief Building Official/Deputy City 
Secretary
City Administrator
City Secretary
Council Members (4)
Emergency Management 
Coordinator
Mayor
Mayor Pro-Tem

Consultant City Engineer
City of Stafford Chamber of Commerce President

, (cont.)
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Figure 1.05, Plan Stakeholders

Jurisdiction Agency Title

City of Stafford City Hall Council Members (5)
Floodplain Administrator
Mayor Pro-Tem

Engineering City Engineer
Fire Department Fire Chief
Neighborhood Watch Captain
Office of Emergency 
Management

Emergency Management 
Coordinator

Public Works Director
Tax Assessor’s Office Director
Police Department Police Chief
Water Supply Water Director

City of Sugar Land Office of Emergency 
Management

Emergency Management 
Coordinator

Consolidated Communications Communications Public Relations
Fort Bend CISD Education Superintendent

Fort Bend County

CERT Program Coordinator
Chamber of Commerce President
Commissioner Court Judge
County Road and Bridge 
Precinct 1

Commissioner

Drainage Director
Drainage District Chief Engineer
Economic Development Council Chair
Emergency Medical Services Chief
Emergency Service Districts Chiefs
Engineering GIS Analyst
Health Department Public Health Director
Local Emergency Planning 
Committee

President

Precinct #3 Commissioner
Road & Bridge Commissioner
Sheriff’s Office Sheriff
Drainage Director

Emergency Medical Service Director
Office of Emergency 
Management

Emergency Management 
Coordinator

Fort Bend Herald Newspaper Editor
Fort Bend ISD Education Superintendent

, (cont.)



Fort Bend County Hazard Mitigation Plan

20

O
rg

an
iz

e 
an

d 
R

ev
ie

w

Figure 1.05, Plan Stakeholders

Jurisdiction Agency Title

FreshwaterOne Utilities Public Relations
Fulshear Police Department Emergency Management 

Coordinator
Fulshear Water Utilities Director
Fulshear/Simonton Fire Department Chief
Gulf Coast Tribune Newspaper Editor
Harris County Office of Homeland Security 

and Emergency Management
Emergency Management 
Coordinator
Hazard Mitigation Planner

Houston Community College Education Emergency Management 
Coordinator

Higher Education Safety Officer
Houston Independent School 
District

Education Superintendent

Houston Southwest Airport Airfield Manager
Houston-Galveston Area 
Council

Council of Governments Director

Katy Independent School 
District

Education Superintendent

Kelly R. Kaluza & Associates Consultant Engineer
Engineering Consultant Engineer

Lamar Consolidated 
Independent School District

Education Superintendent

Municipal Utility District 81 Utility Operator
Needville American Legion Chapter President
Needville ISD Education Superintendent
Needville Water Utilities Director
NRG Energy Plant Public Relations Director

Rosenberg
Knights of Columbus President
VFW President

Schodack Engineering Engineering Consultant City Engineer
Simonton City Hall Emergency Management 

Coordinator
Stafford Municipal School 
District

Education Superintendent

Sugar Grove Church Church Pastor
Texas Gulf Coast Region (51 
county)

American Red Cross Director

Texas State Technical College 
(Rosenberg)

Higher Education Safety Officer

Town of Thompsons  Police Department Chief

, (cont.)
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Figure 1.05, Plan Stakeholders

Jurisdiction Agency Title

Town of Thompsons Architecture/Engineer Consultant
Town Hall Citizen’s Committee
Town Hall Town Secretary
Volunteer Fire Department Chief

University of Houston at Sugar 
Land

Higher Education Safety Officer

Village of Fairchilds

City Hall Mayor
Consultant Village Engineer
Village Hall Aldermen (3)
Village Hall Village Secretary
Volunteer Fire Department Chief

Village of Pleak Consultant Engineer
Village Hall Mayor

Waller County Office of Emergency 
Management

Emergency Management 
Coordinator

City of Weston Lakes Book Club President
City Hall Floodplain Administrator 

(Consultant)
Community Emergency 
Response Team

Operations Section Chief

Emergency Committee Chair
Keep Weston Lakes Beautiful President
Women’s Association
POA

Wharton County Office of Emergency 
Management

Emergency Management 
Coordinator

Wharton County Junior College Education Safety Officer

, (cont.)

1.6 Public Participation

Members of Fort Bend County and participating communities were given the opportunity to provide input 
on the planning process through the publication of a public survey, distribution of planning newsletters, 
public invitations to planning meetings and an open plan review/comment period. 

Public Survey 
The Fort Bend County HMP Update Survey was posted on Survey Monkey at https://
www.surveymonkey.com/r/FortBendHMPUpdatePublicSurvey. Communities shared 
the survey link using their websites, newsletters, and social media. Hard copies of the 
survey were made available for populations that may not have access to computers or 
the Internet. A copy of the survey questions can be found in Appendix A along with a 
survey results summary report. 
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Figure 1.06, Fort Bend County Public Participation Survey Results

As of June 15, 2017, there were a total of 377 survey responses. Responses to the survey were directly 
integrated into the risk ranking activity of the risk assessment phase, as public perception of risk was 
included as a measurement in the ranking formula. This direct incorporation of their feedback also 
provided a factor for the prioritization of mitigation strategy actions. Details regarding the risk ranking 
can be found in Chapter 2: Risk Assessment. Details regarding the prioritization of mitigation strategy 
actions can be found in Chapter 3: Mitigation Strategy. 

Planning Phase Newsletters
Through each phase of the plan update process, MPC planners were provided with 
newsletters that outlined the current phase of plan work and the deliverables that would 
result from them. The newsletters were provided in both hard copy and digital format. 
Copies of the newsletters can be found in Appendix A. 

EventBrite Meeting Invitation
Members of the local public were welcomed to attend the Risk Assessment meeting 
held in their community during Phases 2 and 3 of the planning process. The MPC used 
EventBrite, an online tool that allowed them to take RSVP’s and also advertise the 
meetings publicly in order to openly invite any interested citizens. There were no public 
attendees, despite the 2-week long invitation period. 



Fort Bend County Hazard Mitigation Plan 

23

O
rganize and R

eview

Plan Draft Public Review and Comment Period
Communities encouraged the public to review and provide comments regarding the 
draft plan via community/County website posting and hard copy display at public 
libraries and city halls. Comments received during the draft comment period were 
considered and incorporated into the final plan when possible and appropriate.

1.7 Resource Review
The resource review was conducted with the use of a data collection spreadsheet that summarized 
community level information, to include: 

• GIS Data
• Programs
• Plans and Studies
• Ordinances, Policies and Agreements
• Financial Resources
• People and Roles within Organization

Details on the specific data that was provided for each community is outlined in their respective 
jurisdictional annex. 

Review and Incorporation of Other Sources
Using a data collection spreadsheet, the MPC collected plans, studies, ordinances, polices and 
agreements that were each reviewed for possible incorporation of existing actions, regulations, policies 
into the Fort Bend HMP. Each jurisdictional annex includes a listing of the documents that were submitted 
and how the content was considered for incorporation in the mitigation plan. Documents requested for 
consideration included, when applicable and available:

• Comprehensive Plan
• Capital Improvements Plan
• Economic Development Plan
• Local Emergency Plan
• Continuity of Operations Plan
• Transportation Plan
• Stormwater Management Plan
• Community Wildfire Protection Plan

• Disaster Recovery, Parks, Climate Change 
Adoption, etc

• Building Codes
• ISO Rating
• Plan Site Reviews
• Zoning/Subdivision/Floodplain ordinances
• Flood Insurance Rate Maps
• Land Acquisition or Open Space Policies/

Agreements

The State of Texas HMP was also referenced for potential incorporation opportunities.
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1.8 Maintenance
Figure 1.07, lists the method, schedule, and responsible agent for the monitoring, evaluation, and 
updating of the adopted 2017 HMP within the Plan’s 5-year cycle.  

Figure 1.07, Fort Bend County HMP Maintenance Schedule

Task Scope Method Schedule Responsible Agent

Monitoring

Planning Process

Emergency Management Coordinator 
(EMC) will track changes in mitigation 
resources and contacts/audit changes 

in MPC planning team and contact 
information through phone or email 

inquiry annually.

Every 12 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

Risk Assessment

EMC will monitor future significant 
hazard occurrences within the County 
to ensure additional event information 

is available through documentation 
of event magnitudes, locations, and 

impacts. 

Every 12 
months 
or after 

significant 
events

EMC, Office of Emergency 
Management, Fort Bend 

County

Mitigation 
Strategy

MPC Planners will conduct reviews 
of mitigation action items using 

Mitigation Action Progress Report  
Worksheets (illustrated in Figure 1.08) 

and submit to EMC for compilation.

Every 12 
months

MPC Planners (Title/
Agency of responsible 

agent located in 
individual jurisdictional 

annexes) and EMC, 
Office of Emergency 

Management, Fort Bend 
County

Implementation

EMC will review mitigation action 
items and research additional/

newly available funding resources 
annually to assess opportunities for 

implementation.
Every 12 
months

EMC, Office of Emergency 
Management, Fort Bend 

County
EMC will track and document if 

Plan integration efforts have been 
successfully integrated.
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Figure 1.07, Fort Bend County HMP Maintenance Schedule

Task Scope Method Schedule Responsible Agent

Evaluation

Planning Process

MPC Planners will evaluate if 
established public outreach survey 

methods are providing sufficient 
feedback by identifying percentage of 

population participating in surveys.

Every 18 
months

MPC Planners (Title/
Agency of responsible 
agent located in 
individual jurisdictional 
annexes) and Emergency 
Management 
Coordinator, Office of 
Emergency Management, 
Fort Bend County

Risk Assessment

EMC will evaluate newly collected 
hazard occurrence data to assess 

whether the information will impact 
the Plan’s occurrence, probability, 

extent, and impact elements.

Every 12 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

Mitigation 
Strategy

EMC will review mitigation actions 
annually and evaluate current 

feasibility in conjunction with new 
priorities and current funding research 

considerations.

Every 18 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

Implementation

EMC will evaluate whether the 
integration efforts have been 

successful through determination 
of positive results, new ordinances 
or policies, or through MPC Planner 

feedback.

Every 18 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

Updates

Planning Process

EMC will incorporate edits/additions/
omissions of mitigation resources and 

changes in MPC planning team into 
HMP from monitoring activities.

Every 18 
Months

EMC, Office of Emergency 
Management, Fort Bend 

County

Risk Assessment

EMC will incorporate documented 
hazard occurrence data and results of 
evaluation of new hazard events with 

Risk Assessment of HMP.

Every 18 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

Mitigation 
Strategy

EMC will update hazard mitigation 
status to reflect those that have been 

completed or canceled.

Every 12 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

Implementation

EMC will update the integration 
process by removing implementation 

or integration efforts that were 
ineffective.  

Every 18 
months

EMC, Office of Emergency 
Management, Fort Bend 

County

, (cont.)
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Mitigation Action Progress Report Form 

Progress Report Period From Date:  To Date: 
Action/Project Title – No. 

Jurisdiction 

Lead Department 

Contact Name 

Contact Phone/Email 

Project Status 

□ Project completed 

□ Project canceled 

□ Project on 
schedule 

□ Anticipated 
completion date: 

□ Project delayed 

Explain: 

□ Has this project been incorporated into the development of other plans or policies? 

List plans/Explain: 

1. What was accomplished for the project during this reporting period?

2. What obstacles, problems, or delays did the project encounter?

3. If completed, is the project still relevant? Should the project be changed or revised?

4. Other Comments 

Figure 1.08, Mitigation Action Progress Reports
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Continued Public Participation in Maintenance Process

All participating jurisdictions agreed the County-level newspapers and social media is the best method to 
reach all participating communities’ public.

Figure 1.09, Public Involvement for Updates

Activity Public Involvement Method Available 

Monitoring
The public will be given notice when items will be reviewed 
and receive the opportunity to review the notes from any 
notable developments through public announcement.

Newspaper (Fort Bend Herald, Fort 
Bend Southwest Star, Fort Bend 
Sun) / Social Media

Evaluation The public will be given a means to voice their opinion on the 
completed actions, via survey and email. SurveyMonkey/Paper Survey

Updates Once updates are made, the changes will be recorded in a 
public revision history document. 

Newspaper (Fort Bend Herald, Fort 
Bend Southwest Star, Fort Bend 
Sun) /Social Media/Council Meeting 
Announcements/SurveyMonkey
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Chapter 2: Risk Assessment 
“The risk assessment provides the foundation for the rest of the mitigation planning process, which 
is focused on identifying and prioritizing actions to reduce risks to hazards.” –FEMA Local Mitigation 
Planning Handbook, 2013

Risk Assessment activities were conducted at a 2nd MPC meeting held from 1 pm to 4 pm on February 28, 
2017 at the Office of Emergency Management in Richmond, Texas. During the meeting, the four steps of 
the Risk Assessment process were reviewed, with information provided for each.

4 Step Process: 

Step 1. 
Describe Hazards

Step 2. 
Identify 

Community Assets

Step 3. 
Analyze Risks

Step 4. 
Summarize 

Vulnerabilities 

The hazard profiles within this Chapter include descriptions of each natural hazard, the hazard location, 
and the extent scale used for measuring hazard event magnitude. 

Historical weather and hazard occurrence data and applicable national datasets were used to update this 
chapter and each jurisdiction-specific annex hazard profiles. The history of events within each jurisdiction 
(emphasis on those occurring from 2011-2016), probability of future events within the jurisdiction, and 
impact of past and potential events in the jurisdiction were also determined and updated. State and 
national datasets were used to determine occurrence, extent, and the respective probabilities rather 
than verbal testimonies in an effort to retain data consistency. Verbal testimony, when available, was 
integrated into impact or vulnerability statements.

2.1 Step 1. Describe Hazards
Additional hazards were added to the HMP during Phase 1, and there were also modifications to the State 
(Texas Division of Emergency Management) classifications of hazards in the Texas State HMP and those 
changes needed to be incorporated into the update. These changes are shown in Figure 2.01. 

Figure 2.01, 2011 vs 2017 Fort Bend County Profiled Natural Hazards (non-ranked)
2011 Fort Bend County Profiled Natural 

Hazards
2017 Fort Bend County Profiled Natural 

Hazards
Floods (Riverine and Shallow) Floods

Tornadoes Tornadoes

Winter Storm / Extreme Cold / Ice Severe Winter Storms
Dam and Levee Failure Dam/Levee Failure

Wildfire / Brush Fire Wildfires
Coastal Storms (Hurricanes and Tropical Storms) Hurricanes/Tropical Storms

Drought Drought

Hail Storm Hailstorms
Excessive Heat Extreme Heat

Severe Thunderstorm/High Winds Windstorms
Lightning

Land Subsidence
Expansive Soils

28
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Summary of changes
Elimination of Severe Thunderstorm/High Winds as a hazard, which was split into two parts to adopt 
hazard profile categories used by TDEM’s State HMP for:

• Lightning
• Windstorms

Addition of new profiles for: 

• Expansive Soils
• Land Subsidence

Modification of name only for:

• Winter Storm / Extreme Cold / Ice- changed to Severe Winter Storms
• Wildfire / Brush Fire- changed to Wildfires
• Tropical Storms and Tropical Cyclones- changed to Hurricanes/Tropical Storms
• Floods (Riverine and Shallow)- changed to Floods
• Excessive Heat- changed to Extreme Heat

Hazards Omitted from the Plan 
Coastal Erosion- Coastal erosion is natural hazard profiled within the TDEM State HMP. As Fort Bend is 
not located on the coast, there is no risk from this hazard for the County or any participating jurisdictions. 
Therefore, Fort Bend County did not add Coastal Erosion to their plan.

Earthquakes- A hazard profile for Earthquakes was analyzed but not completed for the planning area 
due to it’s location outside mapped potential hazard areas and a lack of previous occurrences, as seen in 
Figure 2.30.

Hazard Profiles
The following sections outline descriptions and extent scales that apply for all participating communities 
for each hazard profiled within this 2017 HMP Update. Locations, extent of previous or possible events, 
previous occurrences, impacts, future probability and the community vulnerabilities of each regional-
level hazards are addressed for each participating jurisdiction within this Chapter, where County-level 
data was applied. When jurisdictional level data was applicable, these are discussed within the individual 
jurisdictional annexes.

Previous occurrences, extent and probability analysis and calculations were accomplished using data 
collected from databases accessed in the final quarter of 2016.
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Drought
Drought: Description
According to the 2013 State of Texas HMP Update, drought is defined as the 
consequence of a natural reduction in the amount of precipitation expected over 
an extended period of time, usually a season or more in length.

Drought: Extent Scale

Figure 2.02, Drought Intensity Index
Category Description Possible Impacts

D0 Abnormally 
Dry

Going into drought:
• short-term dryness slowing planting, growth of crops or pastures

Coming out of drought:
• some lingering water deficits
• pastures or crops not fully recovered

D1 Moderate 
Drought

• Some damage to crops, pastures
• Streams, reservoirs, or wells low, some water shortages developing or 

imminent
• Voluntary water-use restrictions requested

D2 Severe 
Drought

• Crop or pasture losses likely
• Water shortages common
• Water restrictions imposed

D3 Extreme 
Drought

• Major crop/pasture losses
• Widespread water shortages or restrictions

D4 Exceptional 
Drought

• Exceptional and widespread crop/pasture losses
• Shortages of water in reservoirs, streams, and wells creating water 

emergencies
(US Drought Monitor, 2016)

Drought: Location
Drought occurs on a regional scale, therefore, all of the planning area is equally at risk. Drought can occur 
anywhere within any of the profiled jurisdictions.

Drought: Previous Occurrences
The NOAA Storm Events Database documents 9 drought events for Fort Bend County since the year 1996. 
Although there were no drought events reported specifically for individual incorporated jurisdictions 
within the County, all participating communities would have been affected by the events that were 
reported for the surrounding County area.

The NOAA Storm Events Database had 3 years (1996, 1998, 2000) with reported events for Fort Bend 
County. However, the database did not include reports for the planning area of the well-known drought 
years of 2011, 2012, and 2013. U.S. Drought Monitor records indicate that 99% of the State was suffering 
at least “severe” drought conditions during the drought beginning in 2011, as indicated in an article from 
The Houston Chronicle explaining the drought period extending from 2011 through 2013 as one of the 
worst on record for the State (Berger, 2013). Maps illustrating drought conditions throughout these years 
are available through the U.S. Drought Monitor, and depict drought conditions of up to a category D4 for 
the planning area during these times (US Drought Monitor, 2016). 
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Drought: Extent and Probability
The U.S. Drought Monitor Drought Intensity Scale, which classifies drought by 5 
categories, D0 through D4, with D4 being the most extreme drought condition. 
According to the reported previous drought occurrences in the jurisdiction, the 
maximum drought extent experienced is a Category D4 drought. 

Based on 6 years (1996, 1998, 2000, 2011, 2012, 2013) of drought events within 
20 years (three reported through NOAA in addition to 3 well known drought years 
affecting the State), a drought event occurs approximately once every 3 years 

on average in Fort Bend County. All participating communities are assumed to be experience drought 
reported for the surrounding County areas, and therefore can expect a drought event approximately once 
every 3 years on average, with up to a Stage D4 drought. Therefore, there is a 30% chance of a drought 
event in a given year. 

Drought: Impact
Figure 2.03 lists the impact of drought from the years 1997 to 2017 for Fort Bend County according to 
the Drought Impact Reporter (DIR). The DIR is the nation’s first comprehensive database of drought 
impacts. This database contains information from multiple Federal agencies, such as NOAA and United 
States Geological Survey (USGS), which categorizes drought impacts from a national to County level. 
Impacts reported at the Fort Bend County level are applicable in illustrating impact to all participating 
communities.

Figure 2.03, Reported Drought Impacts, 
Fort Bend County

Fort Bend Drought Impacts 1997-2017

Category # of Incidents 
Reported

Agriculture 25
Business & Industry 2
Energy 1

Fire 10

Plants & Wildlife 10

Relief, Response & Restrictions 17

Society & Public Health 3
Tourism & Recreation 0
Water Supply & Quality 3

(University of Nebraska-Lincoln, 2016)
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Figure 2.04, Planning Area Drought Vulnerability Summaries

Community Drought Vulnerability Summaries

City of Arcola

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to lacking back-
up to their single source for water. Arcola utilizes a City water system 
with highly prioritized conservation efforts aimed at mitigating drought 
impacts. The City lacks an alternative water source for consumption. 
Continued conservation efforts are integral to ensure future supply for 
consumption for the residents of Arcola.

City of Beasley

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to lacking a current 
back-up to their single source of water. Beasley utilizes a City water 
system with highly prioritized conservation efforts aimed at mitigating 
drought impacts. The City lacks an alternative water source for 
consumption. There is a water park under development in Beasley that 
will rely on water for operation, but will utilize their own water source 
outside of the City supply. The City will be initiating an agreement with 
the water park in order to plan for emergency water supplies from the 
water park when City sources are impacted. However, extreme events 
can impact multiple sources over large areas, including the water park’s 
supply. Continued conservation efforts are integral to ensure future 
supply for consumption for the residents of Beasley.

Fort Bend Unincorporated Areas

All of the citizens within communities in the unincorporated areas of 
Fort Bend County are vulnerable to the effects of an unprecedented, 
extreme occurrence of drought due to a the strain such an event 
can cause to the water supply. In addition, droughts can heavily 
impact business continuity for farmers and ranchers within the area. 
According to County official testimony, the 2011 Summer Drought was 
one of the most significant events in recent history and had effects 
on crops and livestock. Drought events in Fort Bend County trigger 
the implementation of Municipal Utility District (MUD) conservation 
measures. An example was a limitation on residential irrigation. The 
primary source for County water is groundwater, with some areas 
having access to surface water. Some areas utilize water from Houston. 
The County Emergency Management coordinates with the various water 
supply entities in order to address citizens’ needs and concerns. As 
drought occurs on a regional scale, extreme events can impact multiple 
sources over large areas. Continued conservation efforts are integral 
to ensure future supply for consumption and agricultural and ranching 
operations for the growing population of the planning area.

City of Fulshear

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to lacking a back-up 
to their single source of water. Fulshear utilizes City water sourced from 
the North Fort Bend Water Authority. In an effort to conserve, the City 
provides a Water Conservation Incentive Program that offers residents 
an irrigation evaluation by a licensed irrigator to ensure systems are 
operating as they should. However, if an extreme drought event were 
to limit water availability and cause a shortage, the City would need 
an alternative water source for consumption. Continued conservation 
efforts are integral to ensure future supply for consumption for the 
residents of Fulshear.
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Figure 2.04, Planning Area Drought Vulnerability Summaries

Community Drought Vulnerability Summaries

City of Kendleton

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to the lack of a 
back-up supply for water. The City of Kendleton utilizes well water for 
water supply. The absence of rain diminishes groundwater recharge 
and can result in limited supply. If an extreme drought event were to 
limit water availability and cause a shortage, the City would need an 
alternative water source for consumption. Continued conservation 
efforts are integral to ensure future supply for consumption for the 
residents of Kendleton.

City of Meadows Place

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to the lack of a 
back-up supply for water. City of Meadows Place has an independent 
City Water and Wastewater Service. If an extreme drought event were 
to limit water availability, causing a shortage, the City would need an 
alternative water source for consumption. Continued conservation 
efforts are integral to ensure future supply for consumption for the 
residents of Meadows Place.

Missouri City

Members of the entire community are vulnerable to the effects 
of an unprecedented, extreme occurrence of drought due to their 
ever-growing population. The City does not maintain its own water 
system, however there are multiple Municipal Utility Districts (MUDs) 
throughout the City that provide water to residents and have water 
conservation actions that can be implemented in the event of shortage. 
However, as drought occurs on a regional scale, extreme events can 
impact multiple sources over large areas. Continued conservation 
efforts are integral to ensure future supply for consumption for the 
residents of Missouri City.

City of Needville

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to the limited 
infrastructure growth. The City uses a city well for water. There is 
a facility with back-up generators and two elevated storage towers 
with water for emergency access, if needed. According to community 
testimony, it would take one summer of drought in order to deplete the 
water supply and trigger conservation methods. 

As the population grows, more wells will be added to reduce the strain 
on existing resources. However, as drought occurs on a regional scale, 
extreme events can impact multiple sources over large areas, including 
affecting groundwater over large areas due to limited recharge. 
Continued conservation efforts are integral to ensure future supply for 
consumption for the residents of Needville.

, (cont.)
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Figure 2.04, Planning Area Drought Vulnerability Summaries

Community Drought Vulnerability Summaries

City of Orchard

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to the lack of a 
back-up supply for water. The City has a public water supply that draws 
from a well with no back-up water supply or inter-local agreements 
for emergency water supply. There are drainage or stormwater 
management measures in place in order to utilize surface water as 
an alternative source of water. If an extreme drought event were to 
limit water availability and cause a shortage, the City would need an 
alternative water source for consumption. Continued conservation 
efforts are integral to ensure future supply for consumption for the 
residents of Orchard.

City of Richmond

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to their growing 
population. Although back-up supplies and methods are available, 
the demand for water is high. The City of Richmond is taking action 
to develop a surface water plant to reduce the strain on groundwater 
resources. In addition, the City of Richmond maintains an emergency 
water agreement with the City of Rosenberg, providing supplemental 
water during shortages. However, as drought occurs on a regional 
scale, extreme events can impact multiple sources over large areas. 
Continued conservation efforts are integral to ensure future supply for 
consumption for the residents of Richmond.

City of Rosenberg

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought and the hazard has 
been a consistent problem for the City. Rosenberg currently utilizes 
groundwater via the Rosenberg Water Department for City water and 
is currently undertaking efforts to extend to a surface water pipeline. 
Additionally, some older homes within the community have private 
wells, however the residents are not permitted to use them for water. 
Drought events can limit groundwater supply due to the absence of 
recharge to the aquifer. If an extreme drought event were to limit water 
availability and cause a shortage, the City would need an alternative 
water source for consumption. Continued conservation efforts are 
integral to ensure future supply for consumption for the residents of 
Rosenberg in light of extreme events in the future. 

Farming and ranching industries within Rosenberg are vulnerable to 
drought due to the impact to business continuity. The City has a few 
farms and ranches within the City limits that raise cattle, grow cotton, 
corn and other crops. Drought events have negatively impacted these 
operations in the past. 

, (cont.)
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Figure 2.04, Planning Area Drought Vulnerability Summaries

Community Drought Vulnerability Summaries

City of Simonton

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to the lack of a 
back-up supply for water. To date, Simonton water wells have been 
reliable through drought events that have impacted the County and 
the State. However, future extreme events could limit groundwater 
supply due to the absence of recharge to the aquifer. If an extreme 
drought event were to limit water availability and cause a shortage, 
the City would need an alternative water source for consumption and 
an alternative water supply currently does not exist within the City. 
Continued conservation efforts are integral to ensure future supply for 
consumption for the residents of Simonton. 

Farming and ranching operations within Simonton are vulnerable to 
drought due to the impact to business continuity.  

City of Stafford

Members of the entire community are vulnerable to the effects of 
an unprecedented, extreme occurrence of drought due to the lack 
of a back-up supply for water. The City of Stafford utilizes City water 
sourced from the Fort Bend County W.C.I.D. No. 2. If an extreme 
drought event were to limit water availability and cause a shortage, 
the City would need an alternative water source for consumption. 
Continued conservation efforts are integral to ensure future supply for 
consumption for the residents of Stafford in light of extreme events in 
the future.

Town of Thompsons

Members of the entire community are vulnerable to the effects of an 
extreme occurrence of drought due to the lack of a back-up supply 
for water. In addition, drought impacts the water needs of farmers 
and ranchers. According to community testimony, there have been 
past drought events that have affected the ranching community and 
impacted their access to water for their livestock. In addition, the hay 
business that is partly within the Town limits has also suffered losses 
due to past drought (information provided without data for assessment 
and analysis). 

The Town operates solely on private well water. There have been some 
occasions of water levels dropping within the community, requiring 
the deepening of wells in order to access more water. There are 
no rainwater harvesting activities in the community. If an extreme 
drought event were to limit water availability and cause a shortage, 
the Town would need an alternative water source for consumption. 
Continued conservation efforts are integral to ensure future supply for 
consumption for the residents of Thompsons.

, (cont.)
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Figure 2.04, Planning Area Drought Vulnerability Summaries

Community Drought Vulnerability Summaries

Village of Fairchilds

Members of the entire community are vulnerable to the effects of an 
extreme occurrence of drought due to the lack of a Village water supply 
and back-up supply for water. The Village of Fairchilds utilizes well 
water. Future extreme events could limit groundwater supply due to the 
absence of recharge to the aquifer. If an extreme drought event were 
to limit water availability and cause a shortage, the Village would need 
an alternative water source for consumption. Continued conservation 
efforts are integral to ensure future supply for consumption for the 
residents of Fairchilds.

Village of Pleak

Members of the entire community are vulnerable to the effects of an 
unprecedented, extreme occurrence of drought due to the lack of a 
Village water supply and back-up supply for water. The entire population 
utilizes private wells for water. The Pleak Comprehensive Plan addresses 
the community’s desire to institute a Village Water Supply. Future 
extreme events could limit groundwater supply due to the absence of 
recharge to the aquifer. If an extreme drought event were to limit water 
availability and cause a shortage, the Village would need an alternative 
water source for consumption. Continued conservation efforts are 
integral to ensure future supply for consumption for the residents of 
Pleak.

City of Weston Lakes

Members of the entire community are vulnerable to the effects of 
an unprecedented, extreme occurrence of drought due to the City’s 
reliance on water for their golf course, the main industry within the 
community. The municipal water for Weston Lakes is provided from a 
private well. There are also other individual properties on the southern 
side of the community that utilize private wells for irrigation. Residential 
structures utilize water from a groundwater source, while the golf 
course utilizes a surface water source. Self-initiated City conservation 
methods are implemented by the water plant operator with notice 
through the Property Owners Association. These measures include 
both voluntary and mandatory stages. The water plant has generators 
to ensure continuity of water service during electrical outage events. 
Additionally, the City golf course and club are negatively impacted 
during periods of drought, due to the surface water needs of irrigation 
for grounds operations. As drought occurs on a regional scale, extreme 
events can impact multiple sources over large areas, including affecting 
groundwater over large areas due to limited recharge in addition to 
surface water sources. Continued conservation efforts are integral to 
ensure future supply for consumption for the residents of Weston Lakes.

, (cont.)



Fort Bend County Hazard Mitigation Plan 

37

R
isk A

ssessm
ent

Extreme Heat

Extreme Heat: Description
According to the 2013 State of Texas HMP Update, extreme heat is defined as 
a combination of very high temperatures and, usually, exceptionally humid 
conditions. When persisting over a period of time, it is called a heat wave.

Extreme Heat: Extent Scale
Figure 2.05 illustrates NOAA’s National Weather Service (NWS) Heat Index commonly used to provide 
information on perceived heat and dangers of exposure considering the relationship between air 
temperature and relative humidity. The heat index value can be increased by up to 15°F if exposed to 
direct sunlight as the index was created for shady locations. 

Figure 2.05, NOAA’s NWS Heat Index

(NOAA/NWS, 2017) 
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Extreme Heat: Location
Extreme heat occurs on a regional scale; the entire planning area is equally at risk 
as it can occur anywhere within the participating communities.

Extreme Heat: Previous Occurrences
NOAA’s Online Weather Data (NOWData) provides temperature data ranging 
from the year 2000 to 2016. NOAA’s National Weather Service (NWS) Heat Index 
shown in Figure 2.05 indicates that temperatures meeting or exceeding 90°F are 
designated with an “Extreme Caution” or greater warning classification. Extreme 

heat for the planning area is considered temperatures ranging from 90°F and above.

According to Houston Sugar Land Memorial Station, the local weather data collection center with 
comprehensive data in the planning area (Figures 2.06 and 2.07), the mean number of days within years 
2000 to 2016 with a daily maximum temperature equal or greater than 90°F was 108 days within a year. 
Currently, the greatest number of days during which the planning area experienced extreme heat is 141 in 
2011, while the highest temperature experienced was 108°F in August 2011 (a “Danger” NWS Heat Index 
classification). Due to the regional nature of extreme heat occurrence, Houston Sugar Land Memorial 
Station records apply equally to all participating communities.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

2000 M M M M M M M M M 3 0 0 M
2001 0 0 0 0 7 20 28 26 10 0 0 0 91
2002 0 0 0 3 17 23 26 26 9 5 0 0 109
2003 0 0 0 0 16 25 20 24 2 1 0 0 88
2004 0 0 0 0 2 15 26 24 21 10 0 0 98
2005 0 0 0 0 9 28 28 30 24 4 0 0 123
2006 0 0 0 2 8 23 19 30 17 5 0 0 104
2007 0 0 0 0 5 20 19 28 22 8 0 0 102
2008 0 0 0 0 15 30 29 24 M 1 0 0 M
2009 0 0 0 0 14 28 31 29 10 6 0 0 118
2010 0 0 0 0 12 25 23 31 15 2 1 0 109
2011 0 0 0 4 18 29 30 31 27 2 0 0 141
2012 0 0 0 0 9 25 20 31 17 4 0 0 106
2013 0 0 1 0 3 28 27 28 23 3 0 0 113
2014 0 0 0 1 2 24 27 25 18 6 0 0 103
2015 0 0 0 0 1 23 30 29 20 8 0 0 111
2016 0 0 0 0 1 20 30 19 21 7 0 0 98
Mean 0 0 0 1 9 24 26 27 17 4 0 0 108

Max
0 0 1 4 18 30 31 31 27 10 1 0 141

2016 2016 2013 2011 2011 2008 2009 2012 2011 2004 2010 2016 2011

Min
0 0 0 0 1 15 19 19 2 0 0 0 88

2016 2016 2016 2016 2016 2004 2007 2016 2003 2001 2016 2016 2003
(NOAA, 2016)

Figure 2.06, Monthly Number of Days Max Temperature >= 90°F, Houston Sugar Land 
Memorial Station
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Extreme Heat: Extent and Probability
The extent of extreme heat that the City has experienced can be derived from the 
data provided from NOWData at Houston Sugar Land Memorial Station since the 
year 2000. The highest daily temperature experienced was 108°F in August 2011. 
This event is classified by the NWS Heat Index as “Danger”. 

The probability of future events can be determined by assessing historical averages. 
Since extreme heat events occur on a regional scale, all participating communities’ 
future probability is assumed to be similar to the area surrounding Houston Sugar 

Land Memorial Station. Based on NOWData, the planning area can expect, on average, approximately 108 
days a year with temperatures equal or greater than 90°F, and up to 108°F. As extreme heat events have 
occurred every year since 2000, the probability of extreme heat affecting the community is 100% in any 
given year.

Extreme Heat: Impact
Extreme heat has physical impacts on the public and the infrastructure that supports them. According to 
the Texas Health Care Information Collection and Trauma Registry from the Texas Department of State 
Health Services’ Injury Epidemiology & Surveillance Branch, patients were received in Fort Bend County 
medical facilities for heat related injuries, as shown in Figure 2.08. 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

2000 M M M M M M M M 93 93 84 78 93
2001 75 81 79 87 92 95 98 100 94 89 85 82 100
2002 82 82 88 94 94 99 101 98 95 94 84 77 101
2003 77 78 79 86 96 98 94 102 91 90 86 78 102
2004 79 76 83 84 93 94 97 97 97 93 83 79 97
2005 82 82 86 87 95 98 101 99 100 92 88 83 101
2006 81 80 86 92 93 100 97 97 96 92 86 81 100
2007 78 85 83 86 91 94 96 102 94 92 88 83 102
2008 80 81 88 88 95 99 99 101 98 91 85 81 101
2009 83 85 85 88 93 104 102 103 94 93 79 75 104
2010 76 71 79 86 95 95 96 99 94 93 91 82 99
2011 77 82 86 92 97 103 101 108 102 90 88 82 108
2012 80 82 85 86 94 102 95 98 98 91 88 85 102
2013 82 79 91 84 93 106 99 102 100 92 85 81 106
2014 77 80 83 93 92 94 98 98 97 92 82 81 98
2015 79 81 83 88 92 95 101 104 94 94 86 85 104
2016 79 80 86 87 90 95 98 98 96 93 86 83 98
Mean 79 80 84 88 93 98 98 100 96 92 86 81 101

Max
83 85 91 94 97 106 102 108 102 94 91 85 108

2009 2009 2013 2002 2011 2013 2009 2011 2011 2015 2010 2015 2011

Min
75 71 79 84 90 94 94 97 91 89 79 75 93

2001 2010 2010 2013 2016 2014 2003 2006 2003 2001 2009 2009 2000
(NOAA, 2016)

Figure 2.07, Monthly Highest Max Temperature, Houston Sugar Land Memorial Station
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Figure 2.08, Fort Bend County Hospital Inpatient Data, Extreme Heat

E-Code Description 2010 2011 2012 2013 2014

900.0 Accident caused by excessive heat due to 
weather conditions 0 5 0 0 0

(Texas Department of State Health Services - Injury Epidemiology & Surveillance Branch, 2017)

In addition to the physical impacts, an excessive heat event can also be the cause of cascading incidents. 
Electrical outages could occur due to the high demands of electricity needed to power cooling systems. 
A loss of critical resources, such as power, has significant impact on the entire population, with higher 
impacts to those with vulnerabilities to such conditions.

Figure 2.09 shows the portions of each participating community’s population, , according to HAZUS-MH 
3.2 Census 2010 population estimates, would be greatly impacted by the severe temperatures related to 
excessive heat and/or the loss of electrical energy in their dwellings. 

Jurisdiction Population over 65 Population under 16

Economically 
Disadvantaged 

Population 
($0 - $20k)

City of Arcola 91 637 41
City of Beasley 75 182 16

Fort Bend Unincorporated Areas 18,541 104,752 6,863
City of Fulshear 98 337 50

City of Kendleton 77 88 61
City of Meadows Place 745 1,071 81

Missouri City 5,511 15,966 1,642
City of Needville 355 783 109
City of Orchard 32 87 25

City of Richmond 1,303 3,034 814
City of Rosenberg 3,011 9,837 2,144
City of Simonton 120 156 46
City of Stafford 1,213 4,270 813

Town of Thompsons 37 51 2
Village of Fairchilds 70 205 46

Village of Pleak 130 215 42
City of Weston Lakes 435 505 36

Figure 2.09, Community Vulnerable Populations
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Figure 2.10, Planning Area Extreme Heat Vulnerability Summaries

Community Extreme Heat Vulnerability Summaries

City of Arcola

The number of low to medium-income residents within the City are 
vulnerable to the physical and economic effects of extreme heat. Arcola 
seeks to mitigate extreme heat for residents who may be homeless, 
may not have access to air conditioning, or that may have access to 
cooling but are unable to afford the energy costs associated with using 
the systems. The City has a community center that residents can visit 
for a cool place to sit, however there is not a formal Cooling Plan in 
place. The community center does not have generators in place, so an 
electrical interruption during an extreme heat event would impact the 
ability to provide this service. 

City of Beasley

With no homeless population and a low number or residents that are 
considered “economically disadvantaged”, Beasley has not previously 
needed to provide a cooling station during extreme heat events. 
When there are instances of residents needing a cool place to go, they 
typically spend time at 1 of the 24 hour truck-stops in the City. There 
is no formal cooling plan in place, however a future community center 
could be the used for this purpose. In the event of an unprecedented 
event that is accompanied by a prolonged power outage, the entire 
population of Beasley would be vulnerable to the physical impacts of 
extreme heat due to the City’s inability to provide emergency cooling.

Fort Bend Unincorporated Areas

The entire population of the unincorporated areas of Fort Bend 
County are vulnerable to the physical effects of extreme heat, not only 
due to exposure, but due to the event impacts to power availability. 
According to County official testimony, a 2011 extreme heat event 
caused Statewide brown outs across Texas. These controlled outages 
were conducted in an effort to reduce the strain on infrastructure as 
utilities were unable to meet the strain of energy consumption. The 
County Health and Human Services department maintains a database 
called Enable Fort Bend that gives special consideration to vulnerable 
populations that may need extra assistance during disaster events. Full-
scale exercises are conducted in order to practice their post-disaster 
citizen contacts. In addition to this resource, vulnerability is further 
lowered by the maintenance of a cooling station Memorandum Of 
Understanding (MOU). This MOU combines resources from across the 
area in order to coordinate the availability of resources for residents. 

City of Fulshear

The elderly, economically disadvantaged and young population Fulshear 
face increased vulnerability to the physical impacts of extreme heat due 
to a lack of City resources for providing emergency cooling. Fulshear 
does not have a cooling station plan for the community. There are 4 
public buildings including City Hall, the Police Department, Building 
Services, and the Utilities Department. Of these, City Hall is the only 
one capable of serving as a cooling station. City Hall does not have a 
generator back-up in the event of a power outage during an extreme 
heat event. 
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Figure 2.10, Planning Area Extreme Heat Vulnerability Summaries

Community Extreme Heat Vulnerability Summaries

City of Kendleton

The economically disadvantaged, young and older populations of 
Kendleton face increased vulnerability to extreme heat due to the lack 
of a formal cooling station plan for the community. City Hall could be 
capable of serving as a cooling location if there was a generator in 
place to back-up electrical systems in case of a power outage. The lack 
of a generator further increases vulnerability to these populations. 
The community could coordinate with Fort Bend County for further 
assistance to accommodate their vulnerable populations. 

City of Meadows Place

The economically disadvantaged, young and older populations of 
Meadows Place face increased vulnerability to extreme heat due to the 
lack of a formal cooling station plan and back-up generator resources 
for the community. Meadows Place does not have a cooling station plan 
for the community. They have 1 public building that serves as City Hall, 
however it does not have generator back-up to provide a cool place in 
the case of a power outage during extreme heat events. 

Missouri City

There is a large elderly population within Missouri City that faces 
vulnerability to extreme heat. Enable Fort Bend is a program run by 
the Fort Bend Health and Human Services Department that keeps a 
database of residents who provide their information in order for the 
City/County to be informed whether they need additional or special 
assistance during disaster events. This data is updated and provided to 
Missouri City on a regular basis and assists their first responders with 
checking in on their citizens that may need additional assistance. While 
there is not a formal cooling plan in place, the community center could 
be utilized to provide a cool place for people to take reprieve from an 
extreme heat event. The community center, as well as all other City 
facilities, are outfitted with generator back-up systems. 

City of Needville

Vulnerable populations within Needville are vulnerable to the physical 
impacts of extreme heat, especially In the event of a coinciding 
electrical interruption. There are no City structures that can serve as 
cooling stations that are equipped with a generator. There are also no 
private structures with generator back-up within the City that could 
assist. It is possible that the Road and Bridge building owned by Fort 
Bend County could be utilized for cooling, with an increased capacity if 
there is generator back-up present. 

City of Orchard

Vulnerable populations within Orchard are vulnerable to the physical 
impacts of extreme heat, especially In the event of a coinciding 
electrical interruption. There are no City structures that can serve as 
cooling stations that are equipped with a generator. There are churches 
in town that can also provide cooling during an extreme heat event, but 
they also lack generator back-up. While community testimony indicates 
that there is not a visible homeless population within the City, there 
may be some residents who do not have air conditioning units. There 
are many who use fans. 

, (cont.)
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Figure 2.10, Planning Area Extreme Heat Vulnerability Summaries

Community Extreme Heat Vulnerability Summaries

City of Richmond

The City of Richmond has generator back-up to support police and 
fire operations during electrical outages related to extreme heat. The 
City has generators which decreases vulnerability to extreme heat, 
however lacks the cooling plan to account for where and how to provide 
emergency cooling. While there is no formal cooling plan in place, there 
are County resources, libraries, and Catholic Charities buildings that 
help with this effort. Even though the City has a low poverty rate and 
almost non-existent homeless citizen population, there are resources 
available for people to find a cool place to spend days of extreme heat. 
In addition, Fort Bend County Health and Human Services has a program 
known as Enable Fort Bend that searches for and contacts senior 
citizens during disaster events to ensure their safety. Each jurisdiction 
receives updates on the listing of their vulnerable populations. 

City of Rosenberg

The City has not encountered an extreme heat event that has 
significantly affected the population yet, however the community is 
vulnerable due to the lack of a cooling plan to serve those who may 
require emergency cooling. Older neighborhoods within the City exist 
where the presence of cooling systems is unknown. Cooled churches 
open their doors for the small homeless population that exists within 
the City during hot weather. The City Hall, Police Department, and Fire 
Stations 1, 2 and 3 all have generators providing back-up power in the 
event of power outages associated with extreme heat events. 

City of Simonton

There are portions of Simonton’s elderly population that do not have air 
conditioning in their homes who are vulnerable to extreme heat events. 
The City Hall is a small structure that does not maintain a generator 
back-up making it a poor option for use as a cooling center. Vulnerability 
is further increased due to the lack of a cooling plan and structures 
within the jurisdiction that would be available to meet the needs of 
such an operation. The closest County resource that could be utilized is 
35 minutes away from the City and would pose a great inconvenience to 
residents who may not have access to transportation. 

City of Stafford

While Stafford does not have a cooling station plan for the community 
vulnerability is decreased by the presence of back-up generators at 
several public facilities. There are 10 public buildings including, City Hall, 
the Civic Center, the Police Department, the Maintenance Facility, 3 
Fire Stations, the Stafford Centre, and the Utilities Department. Several 
of these are capable of serving as a cooling location. There are back-
up generators in the event of a power outage during an extreme heat 
event. 

Town of Thompsons

While the Town of Thompsons does not have a significant concern for 
the citizens’ ability to find a cool place during extreme heat events, 
the lack of a formal cooling plan increases vulnerability to residents 
who may need future assistance during an extraordinary event. The 
Town Hall has solar power panels that support continuity, along with 
a generator that can operate the entire building during electrical 
interruptions. There is a similar generator that runs the fire department. 
Both generator systems are operated using propane. 

, (cont.)
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Figure 2.10, Planning Area Extreme Heat Vulnerability Summaries

Community Extreme Heat Vulnerability Summaries

Village of Fairchilds

The population of Fairchilds is vulnerable to extreme heat due to the 
lack of cooling station plan and back-up generators for the community 
buildings. They have 1 public building that serves as Village Hall, 
however the lack of a generator impedes the ability to provide 
emergency cooling during extreme heat events that coincide with 
electrical outages. 

Village of Pleak

HAZUS identifies a portion of the Village of Pleak’s population as 
“economically disadvantaged” which may indicate a lack of access to 
air conditioning. The Mayor previously attempted to distribute rebuilt 
window units to homes to assist residents, however the cost of running 
the units deterred people from accepting the donations. The cost of 
electricity limits cooling options for those with limited or low income 
increases vulnerability for this population.

The Village Hall has a generator as back-up, so the structure would be 
an ideal site for a cooling center in the event of an extreme heat event. 
There is not yet a formal cooling plan in place for Pleak. 

City of Weston Lakes

Weston Lakes has an elderly population that has increased vulnerability 
during extreme heat events. To mitigate this hazard, the community 
has established a respite area in the golf clubhouse ballroom. There is 
generator back-up for the location and an established agreement with a 
guidelines document between the City and the golf club for this service. 
Electrical interruption for Weston Lakes is less impactful than other 
neighborhoods due to approximately 10 percent of private residences 
owning generators with cut-over boxes. 

, (cont.)
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Severe Winter Storms

Severe Winter Storms: Description
According to the 2013 State of Texas HMP Update, a severe winter storm is 
defined as extreme cold and heavy concentrations of snowfall or ice.

 

Severe Winter Storms: Extent Scale
The extent of winter storms can be measured by snowfall and ice accumulation via the SPIA and RSI 
Index. The Sperry-Piltz Ice Accumulation Index, or SPIA Index, is an ice accumulation and damage 
prediction index that uses an algorithm of researched parameters that, when combined with National 
Weather Service forecast data, predicts the projected footprint, total ice accumulation, and resulting 
potential damage from approaching ice storms. It is a tool to be used by the NWS, FEMA, as well as other 
agencies and communities for risk management and winter weather preparedness. The SPIA Index is 
listed below in Figure 2.11. The SPIA Index’s Index range from 0 (lowest) – 5 (most extreme event).

Figure 2.11, Sperry-Piltz Ice Accumulation (SPIA) Index 

(Sperry, 2017) 
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Figure 2.12, Regional Snowfall Index (RSI)

Category RSI Value Description Snowfall Threshold (in.)

1 1-3 Notable 2”

2 3-6 Significant 5”

3 6-10 Major 10”

4 10-18 Crippling 15”

5 18.0+ Extreme >15”

NOAA’s National Centers for Environmental Information developed the Regional 
Snowfall Index (RSI) used to assess the societal impact of winter storms. The RSI, 
located in Figure 2.12, is calculated considering the spatial extent of the storm, 
quantity of snowfall, and the incorporation of these with population.

Severe Winter Storms: Location
Severe winter storms occur on a regional scale; therefore, all of the planning area is equally at risk.

Severe Winter Storms: Previous Occurrences
The NOAA Storm Events Database documents 7 winter storm events for Fort Bend County since the 
year 1997. Although there were no winter storm events reported specifically for individual participating 
jurisdictions, the entire planning area would have been affected by the events that were reported for the 
surrounding County area.

Severe Winter Storms: Extent and Probability
According to the reported previous winter weather occurrences in the jurisdiction, the maximum winter 
weather extent experienced is a RSI Category 2 snowfall event or SPIA Ice Index Category 2 Ice event. 

Based on 7 reported events from the NOAA Storm Events Database in 19 years, a winter weather event 
occurs approximately every 3 years on average in Fort Bend County. The entire planning area’s probability 
is assumed to be similar to the surrounding County area and can expect a winter weather event 
approximately once every 3 years on average in the future, with up to a RSI Category 2 snowfall event or 
SPIA Ice Index Category 2 Ice event. Therefore, there is a 37% chance of a severe winter storm event in a 
given year. 

Severe Winter Storms: Impact
Data available from the Texas Department of Transportation’s Crash Records Information System shows 
that, between the years of 2010 and 2017, crashes were reported related to sleet/hail conditions for 
Beasley, Kendleton, Missouri City, Rosenberg, Rural Fort Bend County, and Stafford. These reports indicate 
that crashes resulted in 4 possible injuries and 3 non-incapacitating injuries, shown in Figure 2.13. Since 
winter weather occurs on a regional scale, it is assumed that weather related crashes in the surrounding 
area would be similar to those experienced within the entire planning area.
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Figure 2.13, Winter Weather Related Crashes, Rural Fort Bend County

City

Fatality

Incapacitating
Injury

N
on-

Incapacitating

Possible 
Injury 

Crash 
Year Street Name Surface 

Condition
Weather 

Condition

Beasley 0 0 1 0 2011 US0059 Ice Sleet/Hail
Kendleton 0 0 0 0 2011 US0059 Ice Sleet/Hail

Missouri City 0 0 1 0 2011 TRAMMEL FRESNO 
RD Ice Sleet/Hail

Missouri City 0 0 0 0 2011 COURT RD Ice Sleet/Hail
Missouri City 0 0 0 0 2011 UA0090 Ice Sleet/Hail
Missouri City 0 0 0 0 2011 CARTWRIGHT RD Ice Sleet/Hail
Missouri City 0 0 0 0 2014 HIGHWAY 90 A Ice Sleet/Hail
Missouri City 0 0 0 0 2014 US 90A Ice Sleet/Hail
Missouri City 0 0 0 0 2014 BLUE ROSE DR Wet Sleet/Hail

Rosenberg 0 0 0 1 2011 KROESCHE RD Ice Sleet/Hail
Rosenberg 0 0 0 0 2014 SS0010 Ice Sleet/Hail
Rosenberg 0 0 0 0 2014 SOUTHWEST FWY Ice Sleet/Hail
Rosenberg 0 0 0 0 2014 SOUTHWEST FWY Ice Sleet/Hail
Rosenberg 0 0 0 0 2014 SOUTHWEST FWY Ice Sleet/Hail
Rosenberg 0 0 0 0 2014 US0059 Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2011 CRABB RIVER RD Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2011 US59SB Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2011 SH0099 Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2011 FM0762 Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2011 W BELLFORT Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2011 FM1462 Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 2 2013 S MASON RD Wet Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2014 STARBRIDGE LAKE 

LN Wet Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2014 SH0099 Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2014 WILLIAMS WAY 

BLVD Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2014 FM 1093 Ice Sleet/Hail
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Figure 2.14 shows the portions of each participating community’s population, , 
according to HAZUS-MH 3.2 Census 2010 population estimates, would be greatly 
impacted by the severe temperatures related to excessive heat and/or the loss of 
electrical energy in their dwellings. 

Figure 2.14, Community Vulnerable Populations

Jurisdiction Population over 65 Population under 16

Economically 
Disadvantaged 

Population 
($0 - $20k)

City of Arcola 91 637 41
City of Beasley 75 182 16

Fort Bend Unincorporated Areas 18,541 104,752 6,863
City of Fulshear 98 337 50

City of Kendleton 77 88 61
City of Meadows Place 745 1,071 81

Missouri City 5,511 15,966 1,642
City of Needville 355 783 109
City of Orchard 32 87 25

City of Richmond 1,303 3,034 814
City of Rosenberg 3,011 9,837 2,144
City of Simonton 120 156 46
City of Stafford 1,213 4,270 813

Town of Thompsons 37 51 2
Village of Fairchilds 70 205 46

Village of Pleak 130 215 42
City of Weston Lakes 435 505 36

Figure 2.13, Winter Weather Related Crashes, Rural Fort Bend County

City

Fatality

Incapacitating
Injury

N
on-

Incapacitating

Possible 
Injury 

Crash 
Year Street Name Surface 

Condition
Weather 

Condition

Rural Fort Bend 
County 0 0 0 0 2014 WILLIAMS WAY 

BLVD Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 0 2014 E WESTPARK TOLL 

RD Ice Sleet/Hail

Rural Fort Bend 
County 0 0 0 1 2014 FM1489 Ice Sleet/Hail

Stafford 0 0 1 0 2011 SOUTHWEST FWY Ice Sleet/Hail
Stafford 0 0 0 0 2011 SOUTHWEST FWY Ice Sleet/Hail
Stafford 0 0 0 0 2011 SOUTHWEST FWY Ice Sleet/Hail

Crash Records Information System Query for Accidents in Fort Bend County from 2010-2017 from non-Clear Weather 
Conditions (Texas Department of Transportation, 2017)

, (cont.)
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Figure 2.15, Planning Area Severe Winter Storms Vulnerability Summaries

Community Severe Winter Storms Vulnerability Summaries

City of Arcola

Although winter weather does not typically impact Arcola significantly, 
the Briscoe Canal Levee that crosses roads throughout the City is 
vulnerable to severe winter storm conditions. In addition, an overpass 
on US Highway 6 can also freeze, affecting a major ingress/egress point 
for the City and one of the main hubs for evacuation. Road sanding is 
provided by the County, when necessary, through services agreed upon 
through an interlocal agreement. Local residents are vulnerable to 
winter storms, not only physically, but also through the risk to access of 
electricity services. The surface, pole-mounted electrical infrastructure 
in the community is vulnerable to accumulations of ice and snow as 
well as falling trees and branches causing damage to powerlines.  

City of Beasley

Severe winter storms cause several types of impacts, which include 
electric interruptions and dangerous road conditions. Citizens residing 
in wooded areas are vulnerable to a loss of electrical service due to 
their aerial powerline infrastructure, which is vulnerable to the impacts 
of snow, ice and falling branches on powerlines. The phone lines, 
however, are subsurface and those services would be unaffected.

The City of Beasley owns most roads within the City limits, with the 
exception of Texas Department of Transportation’s (TxDOT) State 
Highway 59 and Texas Spur 540. When those roads freeze, commuters 
are vulnerable to physical injury as well accessibility to emergency 
services as they await State resources to respond. Roads owned by the 
City are sanded by Fort Bend County resources during ice events, as 
part of an interlocal agreement for services. There are no bridges in 
Beasley that would be affected by freezing events. 

Fort Bend Unincorporated Areas

Residents in the unincorporated areas of Fort Bend County are 
vulnerable to severe winter storms and their impact to the aerial 
powerline systems that support electrical infrastructure. This is 
mitigated through tree-trimming and tree maintenance efforts within 
powerline easements by CenterPoint, the County’s primary energy 
provider. County gravel trucks response to sand icy County roads and 
through interlocal agreements, also serve small incorporated areas. 
During an extreme severe winter weather event of an unprecedented 
magnitude, residents of the County may be impacted by limited access 
to roads and emergency services, as conditions may surpass the 
County’s existing capabilities and resources. 
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Figure 2.15, Planning Area Severe Winter Storms Vulnerability Summaries

Community Severe Winter Storms Vulnerability Summaries

City of Fulshear

Local residents of Fulshear are vulnerable to the risk of a loss of 
electricity, as much of the City’s electrical infrastructure is dependent 
on aerial powerlines. In the event of a winter storm, the electrical 
supply needed to heat homes can become jeopardized if the 
powerlines is compromised. Lines and connections can be damaged 
due to ice and snow loading or fallen branches. Local businesses also 
experience losses to revenue, not only from electrical outages, but 
also due to customers and clients’ access to roads being affected by 
ice. Residential streets maintained by the City are not sanded in the 
event of a severe winter storm because the City does not own sanding 
equipment. This lack of sanding affects access to emergency services 
along all residential streets and increases vulnerability for residents 
requiring assistance. (Fort Bend County assists with sanding, when 
requested.)

City of Kendleton

Residents in Kendleton are vulnerable to reduced accessibility to 
electrical services during severe winter weather, as many overhead 
powerlines can become jeopardized if powerlines are impacted by 
heavy accumulations of snow and ice, as well as falling trees and 
branches.

The City does not own equipment needed to perform sanding on icy 
roads. Citizens living along residential streets maintained by the City 
are vulnerable to the delays and accessibility issues created by icy 
roads. (The County assists with sanding, when necessary.)

City of Meadows Place

Residents of Meadows Place are vulnerable to the impacts of severe 
winter weather on their electrical infrastructure, affecting their access 
to services. Many overhead powerlines that provide electrical utility to 
residences and businesses can be damaged due to ice and snow loading 
or fallen branches. 

Citizens living along residential streets maintained by the City are 
vulnerable to the delays and accessibility issues created by icy roads. 
Streets maintained by the City are not sanded in the event of a severe 
winter storm because the City does not own sanding equipment. 
Monticeto Drive is the main entrance to the City. If this street is 
iced over, there is no ingress or egress for the community. Although 
there are no bridges, steep hills or low water crossings, this lack 
of connectivity to outside roads lends to vulnerability due to the 
limitations on accessibility.

, (cont.)
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Figure 2.15, Planning Area Severe Winter Storms Vulnerability Summaries

Community Severe Winter Storms Vulnerability Summaries

Missouri City

Two major bridges in Missouri City are vulnerable to the affects of 
icy conditions. Highway 6 and Highway 90 bridges (State-owned)are 
points of access for hospital facilities within the County. Although 
alternate routes are available, these detours would add to travel 
time. Delays could result from citizens attempting to navigate other 
routes. If roads are not blocked, drivers may attempt to drive across 
icy surfaces. Missouri City has a fleet of dump trucks that are used for 
spreading sand. In addition to this benefit, Missouri City further lessens 
vulnerability to severe winter storms through their subsurface electrical 
powerlines. A small percentage of risk remains for power interruption, 
as there are a few remaining overhead powerlines that can be affected 
when lines and connections are damaged due to ice and snow loading 
or fallen branches. 

City of Needville

Residents of Needville are vulnerable to the impacts of winter weather 
due to the delays and accessibility issues created by icy roads. Most 
Needville roads are City-owned however the local government does 
not own any resources needed to respond to icy road conditions. 
Texas Department of Transportation (TxDOT) is responsible for Farm 
to Market Road 360 (called Main Street) and State Highway 36. During 
ice events, Needville depends on the County and TxDOT for help with 
sanding their roads. Residents depending on the electricity provided 
by aerial powerlines (80 percent of the City’s electrical lines) have 
historically been vulnerable to the affects of winter power outages. 
The City electrical outages associated to severe winter weather were 
attributed to branches falling on lines. 

City of Orchard

Residents of Orchard are vulnerable to the impacts of winter weather 
due to the delays and accessibility issues created by icy roads. The 
majority of the streets within Orchard are owned by the City. During ice 
events, Fort Bend County offers support for sanding the streets, with 
the Texas Department of Transportation sanding the entry points to the 
City, along Farm to Market Road (FM) 1489 and Highway 36. FM 1489 
crosses the Brazos River north of the City and could be vulnerable to ice 
during severe winter storms. The remainder of crossings within Orchard 
are culvert crossings. 

Residents are also vulnerable to impacts on electricity service caused 
by damage to infrastructure. All of the powerlines in Orchard are aerial 
and are vulnerable to being downed by the weight of ice or snow or by 
falling branches. This could lead to the interruption of electrical power 
until electrical crews are able to repair the lines. Electrical company 
access to downed lines could be impacted by icy roads, as the City 
awaits County resources for sanding. 

, (cont.)
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Figure 2.15, Planning Area Severe Winter Storms Vulnerability Summaries

Community Severe Winter Storms Vulnerability Summaries

City of Richmond

All streets within Richmond are maintained by the City. There are 
2 major bridges that cross the Brazos River off of Highway 90 (east 
and westbound bridges) as well as other small bridges around the 
City. These bridges all maintain a higher vulnerability of freezing. In 
the event of freezing, these bridges limit and impede first responder 
access. These bridges are the only point of ingress/egress for many 
subdivisions. The City owns equipment for spreading sand and their 
efforts can be supplemented by the County during severe winter 
storm events. In addition to road impacts, electrical interruptions 
are possible, as a majority of the electrical system for Richmond is 
supported by overhead powerlines and transformers. In the event of a 
winter storm, residents’ electrical supply is vulnerable to interruption 
due to damaged powerlines. There are generators for the police and 
fire departments, however City Hall does not currently have generator 
back-up capabilities, creating vulnerability for the continuity of 
government services. 

City of Rosenberg

The development of ice on roads is the most common impact to 
residents in Rosenberg during winter storms. With 25 percent of the 
roads within Rosenberg maintained by the County and less than 10 
percent maintained by the State, the remainder are the responsibility 
of the City. The City maintains salt and sand spreaders used to treat the 
roads. A bridge in Northern Rosenberg along Highway 36 is vulnerable 
to freezing and would affect resident and first responder access to 
parts of the community connected to the highway. The majority of 
powerlines for Rosenberg are overhead lines and have increased 
vulnerability to winter weather, impacting the electrical supply needed 
to heat homes when lines and connections are damaged by ice and 
snow loading or fallen branches. 

City of Simonton

The City of Simonton has several County roads and 2 State roads 
crossing the jurisdiction. All other roads within the community are 
the responsibility of the City. As the community owns no equipment 
capable of sanding, the service is contracted to the County through an 
inter-local agreement. The residents of Simonton are vulnerable to the 
impacts of winter weather due to the delays and accessibility issues 
created by icy roads while they await County resources.

The City has many overhead powerlines that provide electrical utility to 
citizens. In the event of a winter storm, the electrical supply needed to 
heat homes are vulnerable when lines and connections are damaged by 
ice and snow loading or fallen branches. There is no generator back-
up source for City Hall making the government function vulnerable to 
interruption. 

City of Stafford

Stafford has many overhead powerlines that provide electrical utility to 
residences and businesses. In the event of a winter storm, the electrical 
supply needed to heat homes is vulnerable to damage caused by ice 
and snow loading or fallen branches. Citizens are also vulnerable to 
accessibility issues created by icy roads. Residential streets are sanded 
by City dump trucks in the event of a severe winter storm. The County 
assists additionally with sanding, when necessary.

, (cont.)
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Figure 2.15, Planning Area Severe Winter Storms Vulnerability Summaries

Community Severe Winter Storms Vulnerability Summaries

Town of Thompsons

Residents of Town of Thompsons are vulnerable to the impacts of 
severe winter weather on their electrical infrastructure, affecting their 
access to services. Any overhead powerlines that provide electrical 
utility to residences and businesses can be damaged due to ice and 
snow loading or fallen branches. The availability of generators for two 
Town structures helps lessen the vulnerability of government function 
attributed to electrical interruptions caused by severe winter weather. 
All of the roads are owned by Thompsons with an interlocal agreement 
with Fort Bend County for sanding. The residents of Thompsons are 
vulnerable to the impacts of winter weather due to the delays and 
accessibility issues created by icy roads while they await County 
resources.

Village of Fairchilds

Fairchilds has many overhead powerlines that provide electrical utility 
to residences and businesses. In the event of a winter storm, the 
electrical supply needed to heat homes is vulnerable to failure when 
lines and connections are damaged by ice and snow loading or fallen 
branches. Residents of Fairchilds are vulnerable to the impacts of 
winter weather due to the delays and accessibility issues created by icy 
roads. Residential streets maintained by the Village are not sanded in 
the event of a severe winter storm because the Village does not own 
sanding equipment. The County assists with sanding, when necessary.

Village of Pleak

Residents in the Village of Pleak are vulnerable to interruptions of 
access to roads and electrical power. Road sanding is the responsibility 
of the Village for many of the Village streets, however the County and 
Texas Department of Transportation (TxDOT) supplement these efforts 
as they maintain the County and State owned roads that navigate 
through Pleak. With an overhead electrical system, the lines are 
susceptible to damage from extra loading from ice and snow that can 
result in a power outage.

City of Weston Lakes

During severe winter storms, resident accessibility and safety are 
vulnerable to the impacts of icy roads. All of the streets within the City 
of Weston Lakes are maintained by the Property Owners Association. 
Sanding efforts are undertaken through private contracts, but can be 
supplemented by County level support as well. There are 4 bridges 
within the City, each of which is associated with critical points of 
ingress/egress. In the event of a severe winter event, first responders 
will face delay or difficulty in accessing Weston Lakes to respond to 
emergency calls for assistance. Electrical interruptions and impacts 
are minimal to lines that are within the City limits, as they are all 
subsurface utilities. Outages could affect homes if main transmission 
lines (all aerial) are impacted outside of the City limits. Outages could 
result from ice or snow laden branches that have broken and impacted 
powerlines or the lines themselves being damaged by extra load caused 
by ice or snow accumulation.

, (cont.)
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Lightning
Lightning: Description
According to the 2013 State of Texas HMP Update, lightning is a massive 
electrostatic discharge between electrically charged regions within clouds, or 
between a cloud and the Earth’s surface.

Lightning: Extent Scale
The magnitude of a lightning event can be measured in terms of how many strikes occur within a given 
time interval, as seen in Figure 2.16.

Figure 2.16, Lightning Activity Level (LAL) Grids

LAL Cloud & Storm Development Lightning 
Strikes/15 min

1 No thunderstorms. -
2 Cumulus clouds are common but only a few reach the towering cumulus stage. 

A single thunderstorm must be confirmed in the observation area. The clouds 
produce mainly virga (a mass of streaks of rain appearing to hang under a cloud and 
evaporating before reaching the ground), but light rain will occasionally reach the 
ground. Lightning is very infrequent.

1-8

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

9-15

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

16-25

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

>25

6 Similar to LAL 3 except thunderstorms are dry.  

(NOAA, 2017)

Lightning

Lightning: Location
The entire HMP Update area is exposed to some degree of lightning hazard, though exposed points 
of high elevation have a significantly higher frequency of occurrence. Since lightning can occur at any 
location, lightning events could be experienced anywhere within the planning area.  

Lightning: Previous Occurrences
NOAA’s Severe Weather Data Inventory (SWDI) provides the ability to search through National Climatic 
Data Center (NCDC) archives for data on a County level. SWDI provided historical lightning counts for Fort 
Bend County from 1986 through 2013. These counts are archived per day. Over the time period, there 
were 2,344 days with at least one lightning strike in the County (National Climatic Data Center, 2017). 

Lightning: Extent and Probability
As SWDI lightning data is only available on counts per day, extent cannot be determined using LAL Grid 
classifications as they are determined according to strikes per 15 minute interval. However, the data 
available did provide the maximum number of strikes within a day of 2,892. Based on the 10,007 days 
of data presented in the reporting period from 1986 to 2013, there were 2,344 days with at least one 
lightning event within the County (23.4% of the total days). Those event days resulted in an average of 
128 strikes per day with a maximum strike of count of 2,892 in one day.
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The planning area can expect a lightning event once every 4 days in the future with 
up to a maximum of 2,892 strikes in one day. The entire planning area’s probability 
is assumed to be similar to the surrounding County area.

Lightning: Impact 
Electrical outages could occur due to the impact that lightning strikes can have 
on electrical utility infrastructure. A loss of critical resources, such as power, has 
significant impact on the entire population, with higher impacts to those with 

vulnerabilities to such conditions. An organization called Inside Energy provides a compiled database 
outlining 15 years of power outages across the United States based on annual data available from the 
Department of Energy. Within the database, Figure 2.17 shows the thunderstorm/severe storm events 
that affected electrical availability in the areas in or near Fort Bend County.

Figure 2.17, Thunderstorm Related Power Outages, Fort Bend Surrounding Areas
Event

Description Year Start Date Start 
Time End Date Respondent Location Customers 

Affected

Strong 
Thunderstorms 2004 5/11/2004 3:30 p.m. 5/11/2004 CenterPoint 

Energy

Houston, 
Texas and 

surrounding 
suburban 

areas

62,500 at 
peak

Strong 
Thunderstorms 2004 11/23/2004 10:00 

p.m. 11/24/2004 CenterPoint 
Energy

Houston, 
Texas and 

surrounding 
suburban 

areas

119,000

Strong 
Thunderstorms 2005 5/8/2005 3:00 p.m. 5/8/2005

CenterPoint 
Energy 

Houston 
Electric

Houston, 
Texas and 

surrounding 
suburban 

areas

243,000

Strong 
Thunderstorms 2005 5/29/2005 8:00 p.m. 5/30/2005

CenterPoint 
Energy 

Houston 
Electric

Houston, 
Texas and 

surrounding 
suburban 

areas

123,000

Severe 
Thunderstorms 2008 8/3/2008 1:30 a.m. 8/3/2008 Entergy 

Corporation

Mississippi, 
Louisiana, 

Texas
59,500

Severe 
Thunderstorms 2008 6/17/2008 9:01 a.m. 6/19/2008

Oncor Electric 
Delivery 

Company LLC

North, 
Central and 
East Texas

234,393

Severe 
Thunderstorms 2011 6/5/2011 5:30 AM 6/6/2011 CenterPoint 

Energy

Houston 
Metro-Area, 

Texas
78,000

Severe Weather - 
Thunderstorms 2012 4/20/2012 2:27 PM 4/21/2012 CenterPoint 

Energy

Metropolitan 
Houston, 

Texas
120,377

Severe Weather - 
Thunderstorms 2013 8/16/2013 4:58 PM 8/17/2013 CenterPoint 

Energy

Houston 
Service Area 

Texas
219,681

 (Wirfs-Brock, 2014)
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Lightning: Vulnerability Summary 
 Table 2.17 shows the portions of each participating community’s population that, 
according to HAZUS-MH 3.2 Census 2010 population estimates, would be greatly 
impacted by the loss of electrical energy in their dwellings.  

Figure 2.18, Community Vulnerable Populations

Jurisdiction Population over 65 Population under 16

Economically 
Disadvantaged 

Population 
($0 - $20k)

City of Arcola 91 637 41
City of Beasley 75 182 16

Fort Bend Unincorporated Areas 18,541 104,752 6,863
City of Fulshear 98 337 50

City of Kendleton 77 88 61
City of Meadows Place 745 1,071 81

Missouri City 5,511 15,966 1,642
City of Needville 355 783 109
City of Orchard 32 87 25

City of Richmond 1,303 3,034 814
City of Rosenberg 3,011 9,837 2,144
City of Simonton 120 156 46
City of Stafford 1,213 4,270 813

Town of Thompsons 37 51 2
Village of Fairchilds 70 205 46

Village of Pleak 130 215 42
City of Weston Lakes 435 505 36

Figure 2.19, Planning Area Lightning Vulnerability Summaries

Community Lightning Vulnerability Summaries

City of Arcola

Arcola City facilities are vulnerable to lightning due to the lack of 
grounding systems. Strikes to the facilities could ignite fire or disable 
electrical systems supporting the government functions. The continuity 
of services for the public would be significantly impacted by destruction 
or damages to the City Hall building. Lightning could be the cause for a 
wildfire event if a lightning strike were to ignite vegetation or structures. 
Residential structures are also vulnerable to strike and damage. 
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Figure 2.19, Planning Area Lightning Vulnerability Summaries

Community Lightning Vulnerability Summaries

City of Beasley

Communications for emergency responders are vulnerable to lightning 
strike due to the risk to systems and towers that support the dispatching 
and radio system. According to community testimony, (for which data 
was not available for analysis purposes) lightning has impacted the 
community volunteer fire station by interrupting the power supply to 
the responders’ radio system. The firefighters used hand-held radios 
during the interruption, an inconvenience but not a complete hindrance. 
The entire population of the City is vulnerable to interruptions of 
electrical services due to lightning strikes to energy infrastructure, 
which have previously caused up to 8 hours without power. Government 
services are vulnerable to lightning strikes affecting electrical availability 
since there are no electric back-up power or generator capabilities in 
place to mitigate interruptions. 

Fort Bend Unincorporated Areas

The County Office of Emergency Management’s Emergency Operation 
Center is vulnerable to lightning strikes, as the asset has previously been 
impacted and damaged. This affects the disaster coordination efforts of 
the staff tasked to provide first responder and overall government and 
citizen support for disaster events. The residents and visitors that gather 
in large outdoor spaces for events are vulnerable to injury or death due 
to their exposure to lightning strikes in areas without roof cover. With 
several stadiums such as Traylor Stadium, largely attended football 
games, and Sugar Land Skeeters Minor League Baseball, spectators are 
at risk for injury from lightning during storms. Currently there are no 
regulations for the requirement of lightning detection devices. 

City of Fulshear

The population of Fulshear is vulnerable to an interruption of 
emergency services due to the risk of damages to electrical 
infrastructure supporting radio communication and lack of generator 
back-ups for the fire and police departments. 

City of Kendleton
The population of Kendleton is vulnerable to an interruption of access 
to government services due to risk of damage to electrical infrastructure 
supporting City Hall and the lack of generator back-up systems.  

City of Meadows Place
The population of Meadows Place is vulnerable to an interruption of 
access to government services due to the risk of damage to an electrical 
infrastructure supporting City Hall and the lack of generator back-up.

Missouri City

All structures within Missouri City have some degree of vulnerability 
to fire ignition caused by lightning strike due to a history of previous 
occurrences. According to community testimony excluded in Texas 
Forest Services’ “Texas Wildfire Risk Assessment Portal”, the fire 
department has responded to several hundred structure fires caused by 
lightning strike within the City limits. Communications radio towers with 
redundancies built into their systems are located on City property that 
are a part of the regional radio system. Towers each have multiple back-
ups in the event of a lightning outage. Each of the City structures are 
equipped with back-up generators which mitigate the risk of electrical 
outages associated with lightning strikes. 

, (cont.)
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Figure 2.19, Planning Area Lightning Vulnerability Summaries

Community Lightning Vulnerability Summaries

City of Needville

Infrastructure supporting government continuity of operations is 
vulnerable to the impact of a lighting strike. Damage to these structures 
or systems would result in an interruption of government services to the 
entire population of the City. While the community has back-up systems 
for the majority of their infrastructure operations, are still some that do 
not have generator or UPS electrical back-up available. There have been 
no wildfires or structure fires as a result of strikes. 

City of Orchard

City Hall is vulnerable to lightning strikes that can cause damage and 
interrupt services, as indicated by previous occurrences. According to 
community testimony, a past lighting strike damaged the roof within the 
last 5 years. There are no grounding systems in place at the facility to 
mitigate the hazard.

City of Richmond

Structures within the entire jurisdiction are vulnerable to fire ignition 
caused by lightning strike, based on previous occurrence history. There 
have been 3 structure fires ignited by lightning within the past 3 years 
according to community testimony (this occurrence was provided with 
insufficient data to include calculations for impact and probability). 

A communication tower critical to the 800 mHz system that supports 
first responder communication is vulnerable to the interruption of 
service that could be caused by a lightning strike because it has no back-
up system in place. This tower is a single-point-of-failure that would 
impact the ability of police and fire resources to provide emergency 
services. A high band radio is maintained that can be utilized in the 
event of failure, however at a reduced capacity. 

City of Rosenberg

Structures located near a high concentration of vegetation in and 
around the City could be susceptible to ignition from a lightning strike. 
The citizens of the community are all vulnerable to the interruption of 
electricity that would be caused by damage to overhead powerlines. 
The City Hall, Police Department and Fire Stations 1, 2 and 3 all have 
generator back-up, however the large population of residents would be 
impacted by a power outage. 

City of Simonton

Residences located near the overgrown areas of the Valley Lodge 
subdivision are at risk for fire caused by lightning strike due to the many 
wooded areas that can serve as vegetative fuel.

In addition to the risk of wildfire, there is risk of power interruption 
due to the overhead powerlines servicing Simonton. The increased 
vulnerability associated with this type of utility structure lends to a 
higher possibility of interruption of electrical services for the citizens 
of Simonton. City Hall is vulnerable to electrical interruption caused by 
lighting strike due to the lack of generator back-up, which could lead to 
an interruption of City functions in the event of a power outage.

, (cont.)
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Figure 2.19, Planning Area Lightning Vulnerability Summaries

Community Lightning Vulnerability Summaries

City of Stafford

The residents within the City of Stafford are vulnerable to the impact 
of a lightning strike damaging infrastructure and interrupting access to 
power. The community has generator back-ups for the fire and police 
departments, minimizing interruptions in radio communication that 
could affect emergency response. 

Town of Thompsons

The radio system for the Thompsons’ Police and Fire Departments 
could be a risk for interruptions linked to infrastructure damage caused 
by lighting strike. The system is the main source of communication 
between the community first responders and the Fort Bend County 
Dispatch Center for police and emergency medical calls. Past strikes 
have caused interruptions of electrical availability of up to an hour. 
These interruptions cause a resident vulnerability by impeding their 
access to emergency services.

Village of Fairchilds

The services provided by the Fire Department are vulnerable to 
interruption due to the damage that would result from a lightning strike. 
The lack of generator back-up for the Fire Department building would 
result in an interruption in radio communication, affecting emergency 
response and leaving residents vulnerable by impeding their access to 
emergency services.

Village of Pleak

The entire population of Pleak is vulnerable to the interruption 
of electrical services that would result from lightning damage to 
surface powerlines. In Pleak’s recent history, there have been several 
undocumented incidents (resident testimony without data to provide 
for analysis purposes) that have resulted in electrical infrastructure 
damage that have affected the community’s access to power for several 
hours. There is generator back-up in the Village Hall, limiting impact for 
continuity of operations for the Village Government. 

City of Weston Lakes

The population of Weston Lakes is vulnerable to the intermittent loss 
of electricity caused by lightning damage to electrical infrastructure. 
This is evident through previous outages exacerbated by the lack of 
redundancy in electrical systems. Vulnerability has decreased slightly 
due to the number of residents who have begun to purchase personal 
generators. Structures within Weston Lakes are also vulnerable to 
damage associated with fires ignited by lighting strikes due to the lack 
of grounding systems. In the recent past, a lightning strike ignited a 
structure fire at the golf club pro shop and fitness center. 

, (cont.)
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Hailstorm
Hailstorm: Description
According to the 2013 State of Texas HMP Update, hail is defined as a frozen 
precipitation in the form of small balls or lumps usually consisting of concentric 
layers of clear ice and compact snow.

Hailstorm: Extent Scale
The magnitude of a hail event can be measured using the TORRO Hailstorm Intensity Scale and 
corresponding diameter index in Figures 2.20 and 2.21.

Figure 2.21, TORRO Hailstorm Diameter Index

Size Code Maximum 
Diameter (mm) Description

0 5-9 Pea
1 10-15 Mothball
2 16-20 Marble, grape

3 21-30 Walnut

4 31-40 Pigeon's egg > squash ball

5 41-50 Golf ball > Pullet's egg
6 51-60 Hen's egg
7 61-75 Tennis ball > cricket ball

8 76-90 Large orange > Soft ball
9 91-100 Grapefruit

10 >100 Melon
 (TORRO, 2017)

Figure 2.20, TORRO Hailstorm Intensity Scale

Size Code Intensity 
Category

Typical Hail
Diameter (mm)* Typical Damage Impacts

H0 Hard Hail 5 No damage
H1 Potentially 

Damaging
5-15 Slight general damage to plants, crops

H2 Significant 10-20 Significant damage to fruit, crops, vegetation

H3 Severe 20-30 Severe damage to fruit and crops, damage to glass and 
plastic structures, paint and wood scored

H4 Severe 25-40 Widespread glass damage, vehicle bodywork damage
H5 Destructive 30-50 Wholesale destruction of glass, damage to tiled roofs, 

significant risk of injuries
H6 Destructive 40-60 Bodywork of grounded aircraft dented, brick walls pitted
H7 Destructive 50-75 Severe roof damage, risk of serious injuries
H8 Destructive 60-90 (Severest recorded in the British Isles) Severe damage to 

aircraft bodywork
H9 Super Hail-

storms
75-100 Extensive structural damage. Risk of severe or even fatal 

injuries to persons caught in the open
H10 Super Hail-

storms
>100 Extensive structural damage. Risk of severe or even fatal 

injuries to persons caught in the open
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Windstorms
Windstorms: Description
A windstorm can be defined as a storm featuring violent winds. Damage from winds 
can begin at speeds exceeding 41 knots, or approximately 47 mph.

Windstorms: Extent Scale
Wind extent can be measured using the Beaufort Wind Scale (Figure 2.22), which was developed in 1805 
by Sir Francis Beaufort of the U.K. Royal Navy. 

Figure 2.22, Beaufort Wind Scale

Force Wind WMO Appearance of Wind Effects

(Knots) Classification On the Water On Land
0 Less 

than 1
Calm Sea surface smooth and mirror-like Calm, smoke rises vertically

1 1-3 Light Air Scaly ripples, no foam crests Smoke drift indicates wind 
direction, still wind vanes

2 4-6 Light Breeze Small wavelets, crests glassy, no breaking Wind felt on face, leaves rustle, 
vanes begin to move

3 7-10 Gentle Breeze Large wavelets, crests begin to break, 
scattered whitecaps

Leaves and small twigs 
constantly moving, light flags 

extended
4 11-16 Moderate 

Breeze
Small waves 1-4 ft. becoming longer, 

numerous whitecaps
Dust, leaves, and loose paper 

lifted, small tree branches move
5 17-21 Fresh Breeze Moderate waves 4-8 ft taking longer form, 

many whitecaps, some spray
Small trees in leaf begin to sway

6 22-27 Strong Breeze Larger waves 8-13 ft, whitecaps common, 
more spray

Larger tree branches moving, 
whistling in wires

7 28-33 Near Gale Sea heaps up, waves 13-19 ft, white foam 
streaks off breakers

Whole trees moving, resistance 
felt walking against wind

8 34-40 Gale Moderately high (18-25 ft) waves of 
greater length, edges of crests begin to 

break into spindrift, foam blown in streaks

Twigs breaking off trees, 
generally impedes progress

9 41-47 Strong Gale High waves (23-32 ft), sea begins to roll, 
dense streaks of foam, spray may reduce 

visibility

Slight structural damage occurs, 
slate blows off roofs

10 48-55 Storm Very high waves (29-41 ft) with 
overhanging crests, sea white with 
densely blown foam, heavy rolling, 

lowered visibility

Seldom experienced on land, 
trees broken or uprooted, 
"considerable structural 

damage"
11 56-63 Violent Storm Exceptionally high (37-52 ft) waves, foam 

patches cover sea, visibility more reduced
 

12 64+ Hurricane Air filled with foam, waves over 45 ft, 
sea completely white with driving spray, 

visibility greatly reduced

 

 (NOAA, 2017)
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Tornadoes
Tornadoes: Description
According to the 2013 State of Texas HMP Update, a tornado is defined as a rapidly 
rotating vortex or funnel of air extending ground-ward from a cumulonimbus cloud.

Tornadoes: Extent Scale
The Fujita and Enhanced Fujita Scales (EF-scale) are sets of wind estimates based on damage used to 
measure a tornadoes magnitude. Both scales use three-second gusts estimated at the point of damage 
based on 8 damage levels to 28 damage indicators. The F and EF Scales and damage indicators are listed 
in Figures 2.23 and 2.24. 

Figure 2.23, Fujita (F) Scale and Operational Enhanced Fujita (EF) Scale

Fujita (F) Scale Derived Operational Enhanced 
Fujita (EF) Scale

F 

Number

Fastest ¼ mile 
(mph)

3-second gust 
(mph)

EF Number 3-second gust 
(mph)

EF Number 3-second gusts 
(mph)

0 40-72 45-78 0 65-85 EF Number 3-second gusts 
(mph)

1 73-112 79-117 1 86-109 0 65-85

2 113-157 118-161 2 110-137 1 86-110

3 158-207 162-209 3 138-167 2 111-135
4 208-260 210-261 4 168-199 3 136-165
5 261-318 262-317 5 200-234 4 166-200

Figure 2.24, Enhanced F Scale Damage Indicators
Number 
(Details 
Linked)

Damage Indicator Abbreviation

1 Small barns, farm outbuildings SBO
2 One- or two-family residences FR12
3 Single-wide mobile home (MHSW) MHSW

4 Double-wide mobile home MHDW

5 Apt, condo, townhouse (3 stories or less) ACT

6 Motel M
7 Masonry apt. or motel MAM
8 Small retail bldg. (fast food) SRB
9 Small professional (doctor office, branch bank) SPB

10 Strip mall SM

11 Large shopping mall LSM
12 Large, isolated ("big box") retail bldg. LIRB
13 Automobile showroom ASR
14 Automotive service building ASB
15 School - 1-story elementary (interior or exterior halls) ES
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Figure 2.24, Enhanced F Scale Damage Indicators
Number 
(Details 
Linked)

Damage Indicator Abbreviation

16 School - jr. or sr. high school JHSH
17 Low-rise (1-4 story) bldg. LRB
18 Mid-rise (5-20 story) bldg. MRB
19 High-rise (over 20 stories) HRB
20 Institutional bldg. (hospital, govt. or university) IB
21 Metal building system MBS
22 Service station canopy SSC
23 Warehouse (tilt-up walls or heavy timber) WHB
24 Transmission line tower TLT
25 Free-standing tower FST
26 Free standing pole (light, flag, luminary) FSP
27 Tree - hardwood TH
28 Tree - softwood TS

 (NOAA, 2017)

, (cont.)
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Page 64, Dam/Levee Failure has been redacted from this copy of the plan.
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Floods
Floods: Description
According to the 2013 State of Texas HMP Update, floods are defined as the 
accumulation of water within a water body and the overflow of excess water into 
adjacent floodplain lands. If the local basin drainage area is relatively flat, shallow, 
or slow-moving, floodwater can last for days. The floodplain is the land adjacent of 
a river, stream, lake, or other water body that is susceptible to flooding. In drainage 
areas with substantial slope, or where the channel is narrow and confined, rapidly 

moving and extreme high water conditions, called a flash flood, can occur. 

Floods: Extent Scale
The intensity and magnitude of a flood event can be determined by the depth of flood waters impacting 
community structures. 

Additionally, FEMA has developed flood zone categories showing the potential flood extent as seen in 
Figure 2.26. 

Figure 2.26, FEMA Flood Zones
Number 
(Details 
Linked)

Damage Indicator

B and X (shaded) Area of moderate flood hazard, usually the area between the limits of the 100-year and 500-
year floods. Shaded X (formerly B Zones) are also used to designate base floodplains of lesser 
hazards, such as areas protected by levees from 100-year flood, or shallow flooding areas with 
average depths of less than one foot or drainage areas less than 1 square mile.

Zone A Special Flood Hazard Area (SFHA) subject to inundation by the 1-percent-annual-chance flood 
event generally determined using approximate methodologies. Because detailed hydraulic 
analyses have not been performed, no Base Flood Elevations (BFEs) or flood depths are 
shown.

Zone AE SFHA subject to inundation by the 1-percent-annual-chance flood event determined by 
detailed methods. Base Flood Elevations (BFEs) are shown. 

Zone AH SFHA subject to inundation by 1-percent-annual-chance shallow flooding (usually areas of 
ponding) where average depths are between one and three feet. Base Flood Elevations (BFEs) 
derived from detailed hydraulic analyses are shown in this zone. 

Zone AO SFHA subject to inundation by 1-percent-annual-chance shallow flooding (usually sheet flow 
on sloping terrain) where average depths are between one and three feet. Average flood 
depths derived from detailed hydraulic analyses are shown in this zone. 

Zone V SFHA along coasts subject to inundation by the 1-percent-annual-chance flood event with 
additional hazards associated with storm-induced waves. Because detailed hydraulic analyses 
have not been performed, no Base Flood Elevations (BFEs) or flood depths are shown. 

Zone VE SFHA subject to inundation by the 1-percent-annual-chance flood event with additional 
hazards due to storm-induced velocity wave action. Base Flood Elevations (BFEs) derived from 
detailed hydraulic analyses are shown.



66

R
is

k 
A

ss
es

sm
en

t

Land Subsidence
Land Subsidence: Description
According to the 2013 State of Texas HMP Update, land subsidence is defined as the 
loss of surface elevation due to the removal of subsurface support. In Texas, a land 
subsidence event often occurs as a result of groundwater depletion or as a sinkhole 
in a karst region. 

Land Subsidence: Extent Scale
Land subsidence extent can be calculated by the dimensions (width and depth) in feet that have been lost 
or that have given way. 

Hurricanes/Tropical Storms
Hurricanes/Tropical Storms: Description
According to the 2013 State of Texas HMP Update, hurricanes are areas of disturbed 
weather in the tropics with closed isobars (a line on a map connecting points having 
the same atmospheric pressure at a given time or on average over a given period) and 
strong and very pronounced rotary circulation. An area of clear weather called an “eye” 
is present in the center of the circulation. To qualify as a hurricane, the wind speed is 74 
mph or more.

Tropical storms are areas of disturbed weather in the tropics with closed isobars and a distinct rotary 
circulation. The highest wind speed ranges from 39 - 73 mph. Heavy rain, localized flooding, high tides, 
localized coastal erosion, and minor wind damage can be associated with tropical storms.

Hurricanes/Tropical Storms: Extent Scale
The extent of a hurricane can be measured by using the Saffir-Simpson Hurricane Wind Scale, a 1 to 
5 rating based on a hurricane’s sustained wind speed, shown in Figure 2.28. The extent of tropical 
depressions and tropical storms are listed in Figure 2.27.

.Figure 2.27, Tropical Depression and Tropical Storm Extents

Category Sustained 
Winds Types of Damage Due to Hurricane Winds

Tropical 
Depression

< 39  

Tropical Storm 39-73 At this point, the distinctive cyclonic shape starts to develop, although 
an eye is not usually present. Government weather services first 
assign names to systems that reach this intensity (thus the term 
named storm).

(US Coast Guard, 2017)
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Figure 2.28, Saffir-Simpson Hurricane Wind Scale

Category Sustained 
Winds Types of Damage Due to Hurricane Winds

1 74-95 mph

Very dangerous winds will produce some damage: Well-constructed frame homes could 
have damage to roof, shingles, vinyl siding and gutters. Large branches of trees will snap and 
shallowly rooted trees may be toppled. Extensive damage to powerlines and poles likely will 
result in power outages that could last a few to several days.

2 96-110 mph

Extremely dangerous winds will cause extensive damage: Well-constructed frame homes 
could sustain major roof and siding damage. Many shallowly rooted trees will be snapped 
or uprooted and block numerous roads. Near-total power loss is expected with outages that 
could last from several days to weeks.

3 

(Major)
111-129 mph

Devastating damage will occur: Well-built framed homes may incur major damage or removal 
of roof decking and gable ends. Many trees will be snapped or uprooted, blocking numerous 
roads. Electricity and water will be unavailable for several days to weeks after the storm 
passes.

4 

(Major)
130-156 mph

Catastrophic damage will occur: Well-built framed homes can sustain severe damage with 
loss of most of the roof structure and/or some exterior walls. Most trees will be snapped or 
uprooted and power poles downed. Fallen trees and power poles will isolate residential areas. 
Power outages will last weeks to possibly months. Most of the area will be uninhabitable for 
weeks or months.

5

(Major)
157 mph or 

higher

Catastrophic damage will occur: A high percentage of framed homes will be destroyed, with 
total roof failure and wall collapse. Fallen trees and power poles will isolate residential areas. 
Power outages will last for weeks to possibly months. Most of the area will be uninhabitable 
for weeks or months.

(NOAA/NWS, 2017)
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Earthquakes- Not Profiled

According to Figure 2.29, USGS shows 0 earthquake occurrences from 1847 to 
2015 and no fault lines within Fort Bend County. As seen in the figure, the planning 
area is not within proximity of a documented fault line or historical earthquake 
occurrence. Due to the planning area’s location away from fault lines and a lack of 
previous occurrences, Fort Bend County has negligible risk for earthquakes and will 

not be profiled within the HMP update. 

Figure 2.29, Texas Earthquakes and USGS Fault Lines, Fort Bend 
County

(USGS Earthquake Hazard Program, 2015)
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Dam/Levee Failure
Dam/Levee Failure: Description
According to the 2013 State of Texas HMP Update, a dam failure is defined as 
a systematic failure of the dam structure resulting in the uncontrolled release 
of water, often resulting in floods that could exceed the 100-year floodplain 
boundaries. 

The US Army Corps of Engineers (USACE) defines levees as an earthen embankment, floodwall, or 
structure along a water course whose purpose is flood risk reduction or water conveyance. 

Dam/Levee Failure: Extent Scale
The extent of dam failures can be measured in terms of depth of flooding within the inundation 
area. Additionally, it can be measured in terms of loss of life, economic impact, and volume of water 
overtopping into the inundation areas. The Texas Commission on Environmental Quality (TCEQ) provides 
metrics that classify dams based on this criteria as seen on Figures 2.30 and 2.31. 

Figure 2.30, TCEQ Dam Hazard Classifications

Hazard Classification Human and Economic Impact

Low 

No loss of life expected (no lives or permanent habitable structures in the 
inundation area); 

Minimal economic loss (failure may cause damage to occasional farms, 
agricultural improvements, and minor highways).

Significant

Loss of life is possible (1 to 6 lives or 1 to 2 permanent habitable structures in 
the inundation area);

Appreciable economic loss (failure may cause damage to isolated homes, 
secondary highways, minor railroads, or cause interruption of public services).

High

Loss of life is expected (7 or more lives or 3 or more permanent habitable 
structures in the inundation area);

Excessive economic loss (failure may cause damage to public, agricultural, 
industrial, or commercial facilities or utilities, and main highways or railroads.)

Figure 2.31, TCEQ Dam Size Classification
Size 

Classification Impoundment Maximum Storage (Ac-ft) Height (ft)

Small
At Least 15 & Less Than 1,000 At Least 25 & Less Than 40
At Least 50 & Less Than 1,000 At Least 6 & Less Than 40

Intermediate At Least 1,000 & Less Than 50,000 At Least 40 & Less Than 100
Large At Least 50,000 At Least 100

The extent of levee failure can be determined by assessing the amount of area being protected by the 
levee; a greater amount of area being protected offers greater opportunity for damage in the event of 
a failure. FEMA has developed flood zone categories to show different potential flood inundation areas. 
One such category is Shaded Zone X - Protected by Levee, areas of moderate flood hazard between the 
100 year and 500 year floodplain extents.
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Wildfires
Wildfires: Description
According to the 2013 State of Texas HMP Update, wildfire is a sweeping and 
destructive conflagration that can be defined as wildland, interface, or intermix 
fires. Wildland fires are fueled almost exclusively by natural vegetation while 
interface or intermix fires are urban/wildland fires in which vegetation and the built-
environment provide the fuel. While wildfires can occur anytime of the year, they 
are most common in the spring and summer months. 

Texas Wildfire Risk Assessment Portal (TxWRAP) is the primary mechanism for the Texas A&M Forest 
Service to deploy risk information and create awareness about wildfire issues across the State. TxWRAP is 
comprised of a suite of applications tailored to support specific workflow and information requirements 
for the public, local community groups, government officials, professional hazard-mitigation planners, and 
wildland fire managers. Collectively, these applications will provide the baseline information needed to 
support mitigation and prevention efforts across the State.

Wildfires: Extent Scale
TxWRAP also provides Characteristic Fire Intensity Scale (FIS) as seen in Figure 2.32. The FIS determines 
potential fire intensity based on high to extreme weather conditions, fuels, and topography where there 
are 5 classes with a ten-fold order of magnitude between classes. 

Figure 2.32, Characteristic Fire Intensity Scale (FIS)

Class 1 Very Low
Very small, discontinuous flames, usually less than one foot in length; very low 
rate of spread; no spotting. Fires are typically easy to suppress by firefighters 
with basic training and non-specialized equipment.

Class 2 Low
Small flames, usually less than two feet long; small amount of very short 
range spotting possible. Fires are easy to suppress by trained firefighters with 
protective equipment and specialized tools.

Class 3 Moderate
Flames up to 8 feet in length; short-range spotting is possible. Trained 
firefighters will find these fires difficult to suppress without support from 
aircraft or engines, but dozer and plows are generally effective. Increasing 
potential for harm or damage to life and property.

Class 4 High
Large flames, up to 30 feet in length; short-range spotting common; medium 
range spotting possible. Direct attack by trained firefighters, engines, and 
dozers is generally ineffective, indirect attack may be effective. Significant 
potential for harm or damage to life and property.

Class 5 Very High
Very large flames up to 150 feet in length; profuse short-range spotting, 
frequent long-range spotting; strong fire-induced winds. Indirect attack 
marginally effective at the head of the fire. Great potential for harm or damage 
to life and property.

(Texas A&M Forest Service, 2017)
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2.2 Step 2. Identify Community Assets
Community assets were collected through the data collection spreadsheet, phone interviews, and a 
review of data from FEMA’s Hazards U.S. (HAZUS) data. 

HAZUS is a regional multi-hazard loss estimation model that was developed by FEMA and the National 
Institute of Building Sciences with the intent of providing a methodology and software application for 
developing multi-hazard losses at a regional scale. These loss estimates would be used by local, State 
and regional officials to plan and stimulate efforts to reduce risks from multi-hazards and to prepare for 
emergency response and recovery. 

Graphic representations, as illustrated in Figure 2.33, were provided to MPC planners to assist with 
vulnerability identification by associating hazard locations with the assets that exist within them. Details 
regarding specific assets that would be impacted by a hazard event are discussed within the vulnerability 
statements in each jurisdictional annex. These details were mined during data collection, phone 
interviews and the general risk analysis process.

People
• Fort Bend County and the participating jurisdictions within the planning area have distinct groups of 

human assets that were identified throughout the Risk Assessment process considering: 
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• Areas of dense population 
• Visiting populations
• Access and functional needs populations
• Children
• Populations that are dependent on assistance during emergencies

Specific demographics regarding the population of each community’s human assets are detailed in their 
respective jurisdictional annexes. 

Economy
Phone interviews and research provided insight into the resources that support the local economies and 
the vulnerabilities that threaten their ability to recover from an incident. During analysis, the following 
factors were considered: 

• Major employers, primary economic sectors and commercial centers whose losses or closure would 
have severe impacts on the community and its ability to recover from a disaster.

• Dependencies between economic sectors and businesses and infrastructure needed to support 
communities during recovery from a hazard event.

Built Environment

Existing Structures
Through data submission and community interviews, it was determined that the Fort Bend County 
planning area building standards vary from community to community. Some have a high number of 
manufactured homes, some are comprised of purely residential structures and others have whole new 
subdivisions and commercial developments emerging. With the varying types and ages of buildings, there 
are varying levels of building standards, ordinances, and codes. 

Infrastructure and Critical Facilities 
Several resources were used in development of graphic and table representations of infrastructure 
and critical facility assets that are located in each community. Data submissions of GIS data from the 
communities that have GIS resources available, County GIS data, FEMA’s HAZUS-MH and non-GIS data 
submissions supported the effort. 

Cultural Resources
There are several irreplaceable cultural resources within communities in Fort Bend County that are very 
important to the citizens and local government. These sites were located using GIS and non-GIS data 
submissions of sites such as historical markers, museums, parks and any other protected sites. 

Future Development
The potential for future development varies greatly between communities within Fort Bend County. 
While some incorporated communities have slow gradual trends for development, others have economic 
development programs that forecast significant growth in both residential and industrial sectors. 

Natural Environment
Natural resources whose functions benefit and protect the community can be considered among the most 
important assets to the communities in Fort Bend County. 

Identified as an area with land subsidence issues, the need for groundwater conservation is critical to 
mitigating damage to property and infrastructure. This hazard is further discussed in each jurisdictional 
annex’s land subsidence hazard profile. 
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2.3 Step 3. Analyze Risks
MPC planners reviewed the hazard and asset data for their communities and were provided with the Halff 
Risk Ranking Tool worksheet in order to obtain a quantified ranking of risk for each hazard based on:

Perception of Risk

• From the Public (via Public Survey results)
• From Planners (via Risk Ranking Tool 

worksheet)

Planner Data Analysis

• Potential for Impact on Health and Safety 
• Potential for Impact on Property
• Potential for Impact on Business Continuity

Using public survey results, data regarding risk perception was used to directly incorporate public 
feedback into the risk ranking process. Furthermore, hazard risk ranking scores were also used in the 
prioritization of mitigation action items the mitigation strategy portion of each jurisdictional annex. 

The remainder of data used for this ranking is a combination of qualitative/quantitative exposure analysis 
and was based on planner responses to questions related to the three types of potential impact. 

Risk Ranking Worksheet Questions and Answer Classifications
Planners had the choice of selecting High, Medium or Low rankings for each hazard. Each level had a 
corresponding quantifiable value. 

How much impact do the following hazards have on the Health & Safety of people in your 
community?

Classification Meaning
High At least 70% of the population is exposed to the hazard

Medium Between 40% and 69% of the population is exposed to 
the hazard

Low No more than 39% of the population is exposed to 
hazard

What percentage of the property value in your community is subject to damage from the hazard? 
Classification Meaning

High At least 50% of the total assessed property value is 
exposed to hazard

Medium Between 25% and 49% of the total assessed property 
value is exposed to hazard

Low No more than 24% of the total assessed property is 
exposed to hazard

Risk Rank

Data Analysis

Health & Safety Economic Loss

Property
 Damage

Public
 Perception

Survey Feedback Local 
Engagement

Business 
Interruption
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What level of business interruption could potentially occur to both community and property 
operations after a significant disaster related to the hazard? 

Classification Meaning
High Community impacted for more than 7 days

Medium Community impacted for 1 to 7 days
Low Community impacted for less than 1 day

Risk Ranking Calculation Consider-
ations
Once Risk Ranking Worksheets and Public 
Opinion survey data had both been 
submitted, they were input into a utility 
function that assigned weighted values and 
calculated risk for each hazard for each 
community. The Risk Rankings that were 
produced provided a quantified ranking 
of the hazards. The values ranged from 0 
to 100, with the value of 100 equaling the 
highest level of risk and 0 equaling no risk. 

Notably, communities with a higher number 
of public survey respondents had a greater 
range of values for risk rankings, providing a 
more diverse split of values. MPC planners 
from each community reviewed the results 
of the Risk Ranking calculation and approved 
rankings as they were or recommended edits 
to the ranking order where they felt results 
were inaccurate. 

Risk ranking results for each community 
are found in their respective jurisdictional 
annex. 

2.4 Step 4. Summarize Vulnerabilities
National Flood Insurance Program Participation/Losses
The NFIP defines a Repetitive Loss (RL) property as any insurable building for which two or more claims of 
more than $1,000 were paid by the National Flood Insurance Program (NFIP) within any rolling ten-year 
period, since 1978. A RL property may or may not be currently insured by the NFIP. Severe Repetitive Loss 
(SRL) properties are those that have had at least four NFIP payments over $5,000 each and the cumulative 
amount of such claims exceeds $20,000, or at least two separate claims payments with the cumulative 
amount exceeding the market value of the building. 

Properties that are identified as Repetitive or Severe Repetitive Loss properties are considered 
vulnerabilities due to the fact that they are documented structures that are repeatedly impacted by 
flooding hazards. This data is especially important due to the fact that this data may, at times, identify 
structures that suffer from localized flooding outside of the designated Special Flood Hazard Area. 

Figure 2.34, Risk Ranking Results Sheet
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Using the FEMA Flood Insurance Rate Maps alone to identify hazard areas may fall short of focusing on 
those properties that are shown as Zone X (non-special flood hazard area) but are still experiencing loss 
due to repeated documented flood insurance claims. The use of the RL and SRL data bridges any potential 
gap in data. 

Details on community-specific SRL and RL properties are shown in respective jurisdictional annexes. 

Defining Significant Risks and Vulnerabilities
Once establishment of hazard areas, extent, impact and probability were complete, and community 
assets were identified, analysis could be conducted to identify where community-specific vulnerabilities 
and problem areas existed. 

Vulnerability problem statements were developed using not only data submissions and GIS data, but from 
phone interview responses gathered from MPC planners that highlighted their personal areas of concern. 
Using this technique, highly individualized, tailor-made problem statements were created to address the 
varying levels of risk by hazard and by community. Each community’s problem statements for each hazard 
are available within each jurisdictional annex. 
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Chapter 3: Mitigation Strategy

“The heart of the mitigation plan is the mitigation strategy, which serves as the long-term blueprint 
for reducing the potential losses identified in the risk assessment. …describes how the community will 
accomplish the overall purpose, or mission of the planning process.”

- FEMA Local Mitigation Planning Handbook, 2013

A Mitigation Strategy is made up of:

• Mitigation Goals
• Mitigation Actions
• Action Plan

These 3 components serve as the road map for decreasing vulnerability and increasing resiliency to 
natural hazards. 

Mitigation Strategy activities were concluded at a 2nd MPC meeting held from 1 pm to 4 pm on February 
28, 2017 at the Fort Bend County Office of Emergency Management in Richmond, Texas. During the 
meeting, the MPC conducted 5 activities, corresponding to the steps shown in Figure 3.1, to update the 
mitigation goals, actions and action plan.

Figure 3.01, Mitigation Strategy Steps

3.1 Step 1. Set/Update Mitigation Goals
The goals set forth through mitigation strategy drive the overall direction and pulse of the mitigation 
strategy. The MPC reviewed the 2011 Mitigation Goals during the MPC Mitigation Strategy meeting and 
held a group discussion to consider modifying them. 

2011 Fort Bend County Hazard Mitigation Plan Goals (rescinded)
Goal 1: Prepare the citizens for potential emergency situations

Goal 2: Prompt response to an emergency condition that decreases the risk to life and property.

Goal 3: Recover from the disaster as rapidly as possible to the state that existed before the event took  
   place. 

Goal 4: Determine what mitigation measures can be enacted and implement them so that the risk to     
   life and property from a defined risk can be significantly reduced.  

Issues that were identified with the 2011 Mitigation Plan Goals were

Issue: “Recovery” isn’t mitigation. 

Issue: There was no mention of resiliency.

Issue: Further interrelated water conservation efforts were not specifically mentioned.

Integrate into Existing Plans and Procedures

Evaluate and Prioritize Actions

Assess/Update Capabilities

Identify/Update Mitigation Actions

Set/Update Mitigation Goals Step 1

Step 2

Step 3

Step 4

Step 5
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Through careful consideration, it was determined that broader goals would serve the plan better than the 
hazard-specific goals from the 2011 plan. 

2017 Updated Mitigation Goals 
Goal 1: Educate and inform citizens regarding potential emergency situations related to natural hazards, 
including those resulting from groundwater depletion.

Goal 2: Decrease the risk to life and property through planning, preparing and mitigating.

Goal 3: Performing projects that reduce the impact of natural hazards in order to increase resiliency, and 
enhance the ability to recover.

3.2 Step 2. Identify/Update Mitigation Actions
The “who, what, where, when and how” of the Hazard Mitigation Plan exists in the identification of 
mitigation actions within the Mitigation Strategy through a review of the risk assessment and assessment 
of available capabilities. The types of actions identified to mitigate the impact of hazards include the 
following types:

•  Local Plans and Regulations
•  Structure and Infrastructure Projects
•  Natural Systems Protection
•  Education and Awareness Programs

Local Plans and Regulations
The basic tenets of government are to ensure health, safety and welfare of the citizenry. In relation to 
mitigation, laws, policies, codes, plans and other official measures can be used to ensure safe growth 
and development within the community to protect life and property. Examples of these actions include 
additions to flood prevention ordinances, enhancements to building ordinances and incorporation of 
mitigation practices and projects into other community plans among many other related measures. 

Structure and Infrastructure Projects
New construction and the modification and retrofitting activities to existing construction and 
infrastructure can lessen the impact of natural hazards. Examples of these actions include protection 
measures for the detention, retention or conveyance of floodwater, the retrofitting of structure roofs and 
temporary structures to withstand high winds, and the construction of safe-rooms to protect people from 
tornadoes among many other types of projects.

Natural Systems Protection
Natural systems protection is the adoption of measures that will act as conservation, preservation and 
restoration activities for systems that naturally mitigate hazards and provide other social benefits to the 
community. Examples of these protective measures include actions that control stream corridors, forests, 
wetlands, coastal barriers and soil and sediment.

Education and Awareness Programs
Educational and awareness programs give citizens and other related stakeholders in the community the 
information that they need to take measures to protect themselves and their property. The incorporation 
of these activities encourages grassroots level action for mitigation. Examples of these programs include 
hazard education classes for community groups, and lesson plans for teachers to educate children on 
hazards among other activities.  

The actions for each community are located within their respective plan annex. 
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3.4 Step 4. Evaluate and Prioritize Actions (Mitigation Action Plan) 
A mitigation strategy becomes more effective if the most important and feasible projects get identified 
and prioritized for ease of implementation within a detailed mitigation action plan. Planners on the MPC 
took part in multiple activities in order to update their mitigation action plan.

Activity 1: Review of existing 2011 mitigation action plan in order to identify

a. completed and canceled plans for removal.

b. delayed and on-time plans for inclusion in the 2017 mitigation action plan.

Activity 2: Identification of gaps in mitigation activities for each hazard

Activity 3: Creation/incorporation of other new  mitigation action items

Activity 4: Evaluation and prioritization through Mitigation Action Ranking activity

Review of Existing 2011 Mitigation Action Plan
MPC planners conducted a review of their mitigation actions included in the 2011 Mitigation Action Plan 
and completed Mitigation Action Progress Report Forms for each one. Using this tool, they captured 
the status of the action and provided a summary of the progress that had been achieved since the last 
reporting period. 

Identification of Gaps in Mitigation Activities
With the inclusion of 5 changed/new hazard profiles for the 2017 mitigation plan update, new action 
items needed to be considered for the following:

• Lightning
• Hailstorms
• Windstorms
• Expansive Soils
• Land Subsidence

Mitigation Action Summary Worksheets were used for recording the details for each action. Information 
captured in the worksheet includes 

• Title 
• Issue the Action Addresses
• Opportunities for Integration
• Responsible Agency
• Partners
• Strategy for Existing Structures
• Strategy for Future Development 
• Potential Funding

3.3 Step 3. Assess/Update Capabilities
Data collection during Phase 1 included a request for submission of capabilities from each community. 
The capabilities are existing legislation, programs, actions and personnel for achieving mitigation. As part 
of the plan update process, planners discussed their capabilities and ways to supplement or enhance 
them in order to achieve mitigation actions. 

Capabilities are found in each jurisdiction’s plan annex, within the incorporation of sources section. 
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• Cost Estimate
• Benefits of the Project
• Timeline
• Priority (calculated on Mitigation Action Prioritization Tool)

At least 2 action items were developed for each of these hazard for each community and these are 
detailed in the mitigation action plans found in the respective community annexes. 

Considering Benefits and Costs 
The cost estimate that was completed on this form was supported by a supplementary form called 
“Benefit and Cost Review” which provided planners with the ability to provide a broad estimate of 
quantitative and qualitative costs and benefits associated with each action that is being considered 
for inclusion in the Plan.  These broad values were based on experience, estimates or judgment of 
the planners. This differs from a full Benefit/Cost analysis which requires much further analysis and 
quantification. 

Determining Quantifiable/Qualitative Benefits
The tool allowed for a quantified analysis of an improvement of Safety and Way of Life as well as 
Economic advantages. For non-quantifiable standards, it provided a way to indicate if the project reduces 
risk for short/long term, provides opportunities to integrate into other goals/initiative, has ease of 
implementation, availability of funding, and political/social acceptability. 

Measuring Costs
When considering costs, the planners identified construction costs, if any, administrative and 
implementation costs, labor and time to complete.  An example of the form is shown below.

 

Fort Bend County Hazard Mitigation Plan Update Process 
Benefit and Cost Review

Community Name:Person completing questionnaire:A Benefit-Cost review is a way to provide a broad estimate of the quantitative and qualitative costs and benefits 

associated with each action that is being considered for inclusion in the Hazard Mitigation Plan update. This review 

is far less specific and detailed than the Benefit-Cost analysis, which is required for technical cost-effectiveness. The 

following tool can be used for estimating costs and benefits for the Mitigation Action Summary. 

Measuring Benefit of Actions- by the numbers

Use this table if the benefits for your project are quantifiable

Category Factor
Before Mitigation Action

After 
Mitigation Action

Difference (Use these sentences to fill 

in the Benefits portion of the Mitiga-

tion Action Summary)

Safety/Way of Life Number of People  Affected by the Hazard

Amount of Infrastructure/Critical Facilities AffectedEconomic Number of Acres/Miles Affected

Value of Property  Affected

Number of Businesses Affected

Estimate values based on experience, estimates or judgment

Figure 3.02 Benefit and Cost       Review
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Creation/Incorporation of Other New Mitigation Action Items
Through data collection conducted throughout Phase 1 (Organize and Review) and Phase 2 (Risk 
Assessment) activities, MPC planners provided potential resources for measures, projects and regulations 
that could be incorporated into the Mitigation Plan. Documents that were provided and reviewed are 
listed in each community’s annex. 

Evaluation and Prioritization 
In order to evaluate feasibility and analyze prioritization of actions, all new and existing actions being 
carried forward into the plan update were reviewed.  This process utilized the Mitigation Action 
Prioritization Tool (found in Appendix C). This worksheet included the consideration of the: 

• type of action; 
• the ranking of how the action meets the listed feasibility criteria; and 
• the Risk Ranking Score for the hazard that is being mitigated. 

Type of Action
Actions to be included in the Mitigation Action Plan were classified as one of the following types:

• Actions/Regulations
• Structure/Infrastructure Projects
• Natural Systems Protection
• Education and Awareness Programs

Definitions and examples of these classification types can be found in Chapter 3 The Mitigation Strategy, 
Step 2 Identify/Update Mitigation Goals. 

Feasibility Criteria Ranking
Planners were asked to consider the feasibility of identified mitigation actions using one of 3 ratings 

+1  Highly effective or feasible

  0 Neutral

-1 Ineffective or not feasible

These were used to rank the following criteria:

• Life Safety (How effective will the action be at protecting lives and preventing injuries?)
• Property Protection (How significant will the action be at eliminating or reducing damage to 

structures or infrastructure?)
• Technical (How technically feasible and long-lasting is the solution? Does the action effectively 

mitigate the hazard?)
• Political (Is there public support for the action? Would political leaders support it? )
• Legal (Can the community legally implement the action?)
• Environmental (How does the action impact the environment? Would it be compliant with 

environmental regulations and requirements?)
• Social (Will the action adversely impact any people? Does it disrupt neighborhoods, voting districts 

or involve the relocation of those with lower incomes?)
• Administrative (Are there administrative and operational capabilities to implement and maintain 

the action or will work have to be outsourced?)
• Local Champion (Does the project/action have a strong advocate that will support the 

implementation?)
• Other Community Objectives (Does the action achieve the goals or objectives of any other 

community plans such as capital improvement, environmental quality or open space preservation? 
Does it support comprehensive plan policies?)
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Use of Risk Ranking Score for Mitigated Hazard
The Risk Ranking Scores were performed during the Risk Assessment phase of the planning effort and can 
be found in each Community Annex. For actions that addressed multiple hazards, the highest risk ranking 
score from all of the hazards that were mitigated was used. This value added with the criteria ratings for 
feasibility categories provided a quantified prioritization score. 

Actions were then placed into order by their prioritization score from high to low. This allows for the most 
critical and feasible actions to be listed as the first items in the mitigation action plan. 

3.5 Step 5. Integrate into Existing Plans and Procedures
The success of hazard mitigation planning is enhanced by the integration of the adopted actions into the 
existing processes, programs and regulations that already exist within the community. This eliminates 
isolating these efforts and activities as ones that are only considered and making them ones that are 
implemented. MPC planners used the same efforts to bring existing community activities and policies into 
the plan effort.

Plan Goals into Other Community Objectives
Mitigation Plan goals are identified in Chapter 3: Mitigation Strategy- Step 1: Set Update Mitigation Goals. 
By incorporating these goals into other plan updates and goal-setting activities, the community will create 
an environment where mitigation becomes a part of normal operations instead of a separate mission. 

Each community’s potential opportunities for goal incorporation is listed in its respective Community 
Annex. 

Risk Assessment to Inform Plans and Policies
The data collected during Risk Assessment activities would be extremely valuable in guiding other plan 
and policy development within communities that are focused in taking a resiliency approach to planning 
for their future. Through considering hazards as a standard part of existing processes and procedures, 
the community can ensure that they continue to grow in a manner that considers the protection of all of 
its resources, including its citizens. In addition, the results of the Public Opinion Survey would be useful 
in providing insight on what is important to residents and what they would like to see implemented or 
improved upon regarding hazard mitigation. 

Suggestions for opportunities to use the Risk Assessment data and Public Survey results are detailed in 
each Community Annex. 

Mitigation Actions into other Mechanisms
Mitigation actions written into the mitigation strategy are useful as projects that can easily be 
incorporated into other community operations. With summaries that include information such as 
timeline, cost and benefit, as well as feasibility and resource availability, the actions are ready for quick 
inclusion in any other applicable community function that has overlapping missions with them. Specific 
actions that can be considered for incorporation for each community are included in the Community 
Annexes. 
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Chapter 4: Finalize Plan Update
4.1 Approval and Adoption Procedure
Figure 4.01,  Plan Approval Process

Figure 4.1 outlines the procedure used for approval and adoption for this 2017 Fort Bend County HMP 
Update. Throughout the update process, the Planners and Stakeholders Group had opportunities to 
provide comments and feedback.  Public comment and feedback periods for citizens were also provided. 
Details regarding this part of the process are included in the Public Participation portion of Chapter 1. 
On, [insert date] Fort Bend County, on behalf of the MPC, submitted the draft of the 2017 Plan Update to 
TDEM for review and comment. After addressing TDEM comments, the HMP was resubmitted for review 
by TDEM and Approval Pending Adoption (APA) from FEMA Region 6. Documentation of community 
adoption by each jurisdiction of the APA Plan was collected and submitted to FEMA Region 6 on (within 
two months of receipt of APA letter from FEMA). FEMA Region 6 provided a Letter of Approvability on 
[insert date]. 

Consultant Team
 Action

State of Texas Action Federal Actions

DRAFT PLAN 
DELIVERED

TDEM REVIEW 
APPROVAL

FEMA Approval 
Pending Adoption

FINAL PLAN APPROVAL

PUBLIC COMMENT 
PERIOD AND REVIEW

FINAL DRAFT PLAN 
CREATED & DELIVERED

ADOPTION OF 
APA PLAN

SIGNATURE PAGES 
COLLECTED FOR 

SUBMISSION TO FEMA

COMPLETE ANY 
REMAINING DATA 

SUBMISSION NECESSARY

NO NO YESYES

NO

Figures
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FEMA Approval Pending Adoption Letter Placeholder
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FEMA (Final) Official Plan Approval Letter
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Table 4.02 lists formal adoption dates for all participating communities.

Figure 4.02, Fort Bend County Hazard Mitigation Plan Update –  Municipal Jurisdiction 
Adoption Dates

Municipality APA Date Adoption Date

Arcola, City of
Beasley, City of 

Fairchilds, Village of
Fulshear, City of

Kendleton, City of 
Meadows Place, City of

Missouri City, City of 
Needville, City of 
Orchard, City of 
Pleak, Village of 

Richmond, City of 
Rosenberg, City of
Simonton, City of
Stafford, City of

Thompsons, Town of
Weston Lakes, City of

Fort Bend County Unincorporated
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Fort Bend Unincorporated Areas Annex
Section 1: Organize and Review
This section contains a brief 
description of the Fort Bend 
Unincorporated Areas and its 
jurisdictional features. In addition, 
Section 1 contains the following 
details regarding Fort Bend 
Unincorporated Areas’: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure FB.01, Fort Bend Unincorporated Area Planning Area

Brazos River

SUGAR LAND
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HOUSTON
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69

90

90

59
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36

99

Map Not to Scale.

NORTH

*Population: 327,024

Size of Community: 717 sq. miles

*Population over 65 years old: 18,541

*Population under 16 years old: 104,752

*Economically Disadvantaged Population ($0-$20k) : 6,863

Fort Bend Unincorporated Areas are serviced by the 
following responders:

Fire: Fort Bend County Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fort Bend County Sheriff’s Office

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure FB.02, Utility Providers

Type Provider

Electric CenterPoint

Water MUDs, Water Supply Districts, Private Wells

1.1 Community Description
It is important to take into account the characteristics that make a community unique when planning. 
Consideration of unique needs when it comes to mitigating or recovering from natural hazards ensures 
that all members of the community and their needs are addressed.

Part of the Houston metropolitan area is located within Fort Bend County. U.S. Highway 59, which runs northeast 
to southeast, and U.S. 90A, which runs east to west, are the major thoroughfares within the County. Additionally, 
State Highways 6, 36, and 99 all run north to south. Geographically, the County varies from flat to gentle rolling 
hills. The Brazos River, San Bernard River, and Oyster Creek are the three main waterways in the County, with the 
largest being the Brazos River which traverses through the middle of the County. 

Listed as the 5th fastest growing County in the U.S. by Forbes, Fort Bend has a population of 741,237 people 
encompassing a total of 875 square miles. The median household income is $95,389, which makes Fort Bend 
the wealthiest County in Texas. There are many natural resources in the County that are commercially produced 
including oil, gas and sulfur. Some of the top industries are food manufacturing, energy, engineering, education, 
health care, and technology. 

The school districts that serve the unincorporated areas in Fort Bend County are the Brazos Independent School 
District (ISD), Fort Bend ISD, Katy ISD, Lamar Consolidated Independent School District (CISD), Needville ISD and 
Stafford Municipal School District. There are many higher education options in the County as well, including the 
University of Houston (Sugar Land campus), the Houston Community College System, and the Wharton County 
Junior College.

Fort Bend County is governed by a Commissioners’ Court consisting of a County Judge and 4 Commissioners. The 
County government is in the County Seat, Richmond. The utility providers are listed in Figure FB.02.

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure FB.03, Fort Bend Unincorporated Areas Plan Participation

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Community Planning Involvement
MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure FB.03, which utilizes check-marks to indicate each of the activities that were completed by the Fort 
Bend County MPC members.
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1.2 Outreach Strategy
Fort Bend County was active in the following outreach activities used to request public participation in 
the Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use 
of EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Fort Bend County advertised the Fort Bend County HMP Update Public Survey on the Fort Bend County 
homepage, http://www.fortbendcountytx.gov.

There were 42 responses to the survey for the unincorporated areas of Fort Bend County. Survey data was 
directly incorporated into the risk ranking process for hazards and mitigation actions. Details regarding 
the incorporation of the survey results is included in Chapter 2, the risk assessment portion of the main 
plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting, and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Fort Bend MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, County staff and the public. Copies of the 
newsletters can be found in Plan Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The draft of the Fort Bend County HMP Update was on the Fort Bend County website from July 14, 2017 
until July 28, 2017 and a hard copy was placed in the Fort Bend County Office of Emergency Management 
for public review. No public comments were received during this review period.
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Figure FB.04, Review/Incorporation of Sources

Name of Document Type How Incorporated

Major Thoroughfare Plan 
(Engineering Office) Plan Reviewed for potential drainage projects that can be incorporated 

into the HMP.
Flood Damage Prevention 
Court Order Regulation Reviewed existing court order for identification of potential higher 

standards, such as freeboard. 
Fort Bend County Public 
Safety Community Plan

Plan

Reviewed existing plan for potential items for incorporation to 
mitigate wildfire and flooding hazards and evacuation routes.

Fort Bend County Drainage 
Plan

Reviewed for flood, drought and land subsidence mitigation-related 
actions for incorporation into HMP. 

Houston Major 
Thoroughfare and Freeway 
Plan

Reviewed for Fort Bend County-related actions that can be added to 
the HMP for flooding hazards and evacuation efforts. 

2015-2020 Consolidated 
Plan

Researched actions from the plan that can be used to enhance HMP 
actions, such as park actions, drainage projects, evacuations, water 
conservation and land subsidence. 

Brazos River Corridor 
Recreation Master Plan Map Reviewed for conservation actions, flood control and land 

subsidence actions for HMP incorporation. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other County planning resources that 
could provide useful information to the plan update process. Figure FB.04 lists the documents reviewed 
and how they were considered for incorporation into the updated plan.
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Section 2: Risk Assessment
Fort Bend Unincorporated Area’s Jurisdictional Hazards

This section contains Fort Bend Unincorporated Area’s hazard profiles for each natural hazard included in 
the Fort Bend County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage and how they are/could be impacted.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Fort Bend Unincorporated Areas was used for hazard analysis. When no 
instances were reported specifically for the jurisdiction for regional hazards, County-wide data (including 
incorporated jurisdictions) was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. The Storm Events Database does not always reflect the most 
recent totals for fatality, injury and damage amounts for previous hazard occurrences. The Previous 
Occurrences section for each hazard identifies instances in which this may occur. Verbal testimony, when 
available, was integrated into impact or vulnerability summaries to account for these updates. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of Fort Bend Unincorporated Areas are exposed to some degree 
of hail hazard. Since hail can occur at any location, hail events could be experienced 
anywhere within the planning area.  

Hailstorms: Previous Occurrences

It can be assumed that NOAA reported events described as “FORT BEND CO.” or listed under 
unincorporated jurisdictions impacted Fort Bend County Unincorporated Areas. Figure FB.05 lists the 37 
hail events reported for Fort Bend County and its unincorporated jurisdictions since the year 1961.

Fatality, injury and damage amounts are shown in Figure FB.05, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Figure FB.05, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
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Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences for the planning area, 
the maximum hail extent experienced was up to 2 inches (50.8 mm) in diameter. This corresponds to a 
TORRO Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk assessment 
portion of the main plan document, for the TORRO hail extent scale descriptions.

Based on 37 reported events in 55 years, a hail event occurs in Fort Bend County approximately every 
1 to 2 years. Since hail events can happen anywhere throughout the HMP update area, Fort Bend 
Unincorporated Areas’ probability for a hail event is assumed to be similar to the entire County area. The 
planning area can expect a hail event approximately once every 1 to 2 years (on average) in the future, 
with hail up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO Hailstorm Intensity Scale 
classification of “Destructive.” Therefore, there is a 67% chance of a hailstorm event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $50,000 in property damages within a single 
event, as seen in the NOAA reports listed in Figure FB.05. Based on the maximum hail extent experienced 
(2 inches/50.8 mm), the TORRO Hailstorm Intensity Scale indicates that additional impacts can be 
expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries

Figure FB.05, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Hailstorms: Vulnerability Summary

County officials note that there have not been hailstorms in the recent past that 
have exposed any particular vulnerability. Some departments maintain covered 
parking structures for vehicles, especially departments using large equipment. 
There is no covering for Sheriff’s Office vehicles. County structure roofs are metal 
and suffer less impact than the modular structures that supplement the County 
offices. These offices, however, are not reinforced or strengthened against hail 
damage and are still vulnerable to damage from an unprecedented extreme hail 
event. 
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Windstorms

Windstorms: Location

The entire extent of the planning area is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the HMP Update area. 

Windstorms: Previous Occurrences

It can be assumed that NOAA reported events described as “FORT BEND CO.”, “FORT BEND ZONE”, or 
under an unincorporated jurisdiction impacted Fort Bend Unincorporated Areas. Figure FB.06 lists the 51 
wind events reported for Fort Bend County and its unincorporated jurisdictions since the year 1955.  

Fatality, injury and damage amounts are shown in Figure FB.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure FB.06, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/25/1955 Thunderstorm 
Wind 66 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 65 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 51 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/17/1968 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/28/1971 Thunderstorm 

Wind 50 kts. 0 0 0.00 0.00

FORT BEND 
CO. 9/3/1975 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 7/26/1977 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/20/1978 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/22/1979 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 7/10/1979 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/15/1980 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/9/1981 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00
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Figure FB.06, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/10/1981 Thunderstorm 
Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 6/16/1983 Thunderstorm 

Wind 52 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/20/1985 Thunderstorm 

Wind 56 kts. 0 0 0.00 0.00

FORT BEND 
CO. 10/15/1985 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/17/1986 Thunderstorm 

Wind 56 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/4/1986 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/16/1987 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/3/1989 Thunderstorm 

Wind 52 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/26/1990 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/22/1992 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

Longpoint 6/9/1994 Thunderstorm 
Wind 0 kts. 0 0 5,000.00 0.00

Lake Olympia 6/20/1994 Thunderstorm 
Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
CO. 10/8/1994 Thunderstorm 

Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
CO. 1/22/1995 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 6/28/1995 Thunderstorm 

Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
CO. 8/18/1995 Thunderstorm 

Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
(ZONE) 2/20/1997 Strong Wind NA 0 0 15,000.00 0.00
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Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed 
conditions on land and sea. According to the reported previous windstorm 
occurrences in the planning area, the maximum wind extent experienced was 70 
knots (corresponding to Beaufort Wind Scale Classification: “Hurricane”). Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description 
of wind extent scales.

Based on 51 reported events in 61 years, a wind event occurs in Fort Bend County 
approximately once every year, on average. Since wind events can happen anywhere throughout the HMP 
update area, the planning area’s future probability is assumed to be similar to the entire County area. In 
the future, Fort Bend Unincorporated Areas’ probability of a wind event of up to 70 knots (Beaufort Wind 
Classification: Hurricane), is approximately once every year (on average). Therefore, there is a 84% chance 
of a windstorm event in a given year.

Figure FB.06, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

CLODINE 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000.00 0.00

GUY 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000.00 0.00

COUNTYWIDE 8/31/1999 Thunderstorm 
Wind NA 0 0 50,000.00 0.00

COUNTYWIDE 4/16/2001 Thunderstorm 
Wind NA 0 0 1,000,000.00 0.00

GUY 8/28/2001 Thunderstorm 
Wind NA 0 0 25,000.00 0.00

FRESNO 9/20/2001 Thunderstorm 
Wind NA 0 0 5,000.00 0.00

CLODINE 6/16/2002 Thunderstorm 
Wind 51 kts. E 0 0 2,000.00 0.00

FRESNO 7/18/2003 Thunderstorm 
Wind 52 kts. EG 0 0 4,000.00 0.00

DEWALT 6/21/2008 Thunderstorm 
Wind 59 kts. EG 0 0 25,000.00 0.00

CLODINE 9/3/2009 Thunderstorm 
Wind 70 kts. EG 0 0 3,000.00 0.00

TAVENER 10/29/2009 Thunderstorm 
Wind 50 kts. EG 0 0 0.00 0.00

CLODINE 6/5/2011 Thunderstorm 
Wind 53 kts. EG 0 0 3,000.00 0.00

FRESNO 8/16/2013 Thunderstorm 
Wind 55 kts. EG 0 0 0.00 5,000.00

TAVENER 5/26/2014 Thunderstorm 
Wind 61 kts. EG 0 0 0.00 0.00

Total 0 0 $1,187,000.00 $5,000.00
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Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the surrounding 
area indicate a “Hurricane” wind extent, which is described by the Beaufort Wind 
Scale as involving trees being broken or uprooted along with considerable structural 
damage. Mobile and manufactured homes are most susceptible to windstorm 
damage as they may not have been installed or anchored correctly and can be 
moved and overturned in high winds. According to HAZUS, the jurisdiction contains 

4,273 mobile and manufactured homes which comprises approximately 4% of the total building count. 

Additional impacts from severe wind events could include downed utility poles, street signals, and debris 
on roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Residences could be damaged, resulting in periods of impact to their inhabitants due to structural damag-
es to their homes or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

Windstorms are most impactful to areas of the Southern part of the County that are closest to the coast. 

The debris accumulation from downed trees and damaged structures that is associated with high winds 
can impact roads and impede the ability for emergency responders to respond to calls. While the debris 
removal effort is demanding for the County and the communities that it supports, there is also private 
support from trash service providers that service the communities.

Additionally, utility interruption can occur from downed power lines causing an interruption in service 
to residents and critical infrastructure. An interruption in services could hinder the ability for the critical 
facilities to operate and service the community.
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Tornadoes

Tornadoes: Location

The entire extent of the planning area is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the HMP Update area. 

Tornadoes: Previous Occurrences

It can be assumed that NOAA reported events described as “FORT BEND CO.” or under an unincorporated 
jurisdiction impacted Fort Bend Unincorporated Areas. Figure FB.07 lists the 29 tornado events reported 
for Fort Bend County and its unincorporated jurisdictions since the year 1950.

Fatality, injury and damage amounts are shown in Figure FB.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure FB.07, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0
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Figure FB.07, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range 
from 0-6, 6 being the most catastrophic . According to the reported previous 
tornado occurrences in the surrounding areas, the maximum tornado extent 
experienced were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately 
every 2 years on average in Fort Bend County. Since tornado events can happen 
anywhere throughout the HMP update area, Fort Bend Unincorporated Areas’ 

future probability is assumed to be similar to the entire County area. Fort Bend Unincorporated Areas 
can expect a tornado event approximately once every 2 years on average in the future, with up to an F3 
magnitude. Therefore, there is a 44% chance of a tornado event in a given year. 
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Tornadoes: Impact 

Based on Fort Bend County having experienced tornadoes between F0 and F3 levels 
in the past, if similar events were to happen in the future, the type of impacts that 
can be expected associated with those magnitudes would include (from least to 
greatest):

• Light Damage - Broken branches; shallow rooted trees pushed over; some 
chimney damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off 
foundation; moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes 
completely destroyed; train boxcars overturned; large trees snapped or 
uprooted; smaller debris turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, along 
with some walls; majority of trees uprooted; trains overturned; vehicles lifted 
off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

According to County official testimony, there have been two tornadoes within Fort Bend County within 
the last year. One was an EF0 and another was an EF2. Mobile and manufactured homes are most 
susceptible to tornado damage as they may not have been installed or anchored correctly and can be 
moved and overturned in high winds. According to HAZUS, the jurisdiction contains 4,273 mobile and 
manufactured homes which comprises approximately 4% of the total building count. 

The County maintains departmental emergency sheltering plans for all-hazards that provide employees 
with procedures for protective measures for disasters. These plans do not yet have reference for how to 
shelter visitors to public offices during incidents. There are no outdoor sirens within the unincorporated 
areas of the County, however there is a reverse-911 system that allows the Office of Emergency 
Management to send emergency messaging to residents. 

The debris accumulation from downed trees and damaged structures that are associated with a tornado 
event can impact roads and impede the ability for emergency responders to respond to calls. Additionally, 
utility interruption can occur from downed power lines causing an interruption in service to residents 
and critical infrastructure. This could hinder the ability for the critical facilities to operate and service the 
community.
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion within the main plan 
document) shows the location of expansive soil areas for the planning area. The 
entire extent of the HMP Update area is classified as having less than 50 percent of 
the area underlain by soils with clays of high swelling potential, therefore all of the 
jurisdiction is equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, state, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in Fort Bend 
Unincorporated Areas, however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the planning area, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Fort Bend County is experiencing new development within its unincorporated areas. This development 
may be occurring in areas previously unknown as risk areas for expansive soils, resulting in risk for new 
structures. It is possible that those structures could be impacted by expansive soils in the event of shrink-
swell activity. 

There have been minor impacts to structure foundations in portions of Fort Bend County that are 
considered “Black Dirt” areas. In most cases, those affected are structures that were constructed before 
the adoption of building codes. 
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Floods

Floods: Location

The location of low water crossings, 1% (100-year) and 0.2% (500-year) Annual 
Chance Event (ACE) floodplains, as well as the Shaded Zone X - Protected by Levee 
SFHA’s for Fort Bend Unincorporated Areas are shown in Figure FB.08. These are 
the locations within the planning area that are most affected by flooding. Figure 
FB.09 provides the total acreage in the jurisdiction that is located in the 1%, 0.2%, 

and Shaded Zone X - Protected by Levee floodplains.

Figure FB.08, Special Flood Hazard Areas and Low Water Crossings, Fort Bend 
Unincorporated Areas

(Texas Natural Resources Information System, 2011)



18

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, Fort Bend Unincorporated Areas 

Floods: Previous Occurrences

It can be assumed that NOAA reported events described as “COUNTYWIDE”, 
“FORT BEND (ZONE)”, “SE COUNTY”, “…PORTION”, or within unincorporated cities 
impacted Fort Bend Unincorporated Areas. Figure FB.10 lists the 19 documented 
events reported for Fort Bend County and its unincorporated jurisdictions from 
year 1997. 

The County received 3 disaster declarations for flooding within the last 2 years. 
Not all of these are reflected in the figure below due to the nature of event location designations within 
NOAA’s database. Instead, these events, if reported, were reported under specific jurisdictions within 
the database. However, these had significant impact on the County. Narratives detailing these significant 
events are included under Floods: Significant Past Events.

Fatality, injury and damage amounts are shown in Figure FB.10, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure FB.10, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Figure FB.09, Fort Bend Unincorporated Areas Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

133,127 142,704 19,924



19

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, Fort Bend Unincorporated Areas 

Floods: Significant Past Events

The County has received 3 disaster declarations for flooding since May of 2015. 
Aside from the May 2015 event reported under the unincorporated jurisdiction 
of Clodine, these are not reflected in Figure FB.10. Due to the nature of NOAA’s 
reporting, the April 2016 event was reported under the incorporated City of 
Sugar Land while the May 2016 event was not reported in this database for any 
jurisdiction within the County. These events did, however, substantially affect Fort 
Bend County and its unincorporated areas. Narratives detailing these significant  

                                      events are included below. 

According to NOAA Storm Events Database, in May of 2015 (Disaster Declaration 4223-DR, 5/4/2015 
– 6/23/2015), across already very saturated grounds, a slow moving line of thunderstorms moved 
into Harris County from central Texas during the evening hours of the 25th. Very heavy rainfall began 
in the mid evening hours across the northern portions of the County, while additional thunderstorms 
developed over central Fort Bend County and moved into Harris County from the southwest. A period of 
thunderstorm cell training occurred from around 10 PM to 1 AM from Fort Bend County into north-central 
Harris County where the cells merged with the line of storms moving southward from northern Harris 
County. Thunderstorm cell mergers continued over central and southwest Harris County for several hours 
resulting in widespread, significant flooding. The area’s worst flooding was focused across the western 
portion of Harris County from the northwest side of the City of Houston to Addicks, to Sharpstown, to 
Richmond in central Fort Bend County. Hundreds of water rescues (mainly motorists stranded on area 
freeways and roadways) were performed by various agencies during the height of the rainfall. An observer 
3.4 miles northeast of Richmond in Fort Bend County recorded 11.88 inches of rainfall. Maximum rainfall 
rates included 4.8 inches in 1 hour, 8. 3 inches in 3 hours, and 10.1 inches in 6 hours. The combination 
of the heavy rainfall and associated overflow of area creeks, rivers, and bayous caused flood damage to 
thousands of homes and close to 100 commercial buildings. 

According to NOAA Storm Events Database, in April of 2016 (Disaster Declaration 4269-DR, 04/17/2016– 
04/30/2016), a slow moving upper low over the Southwestern U.S. combined with near record level 
moisture aided in producing extremely heavy rainfall and devastating flooding over portions of Harris, 
Waller and Fort Bend Counties. Northwest to southeast orientated bands of precipitation commenced 
during the early evening hours of April 17th across extreme southwestern and western Harris County as 
well as north and west into Grimes, Waller, Fort Bend, Austin and Colorado Counties. The Brazos River 
turnaround at Highway 59, along with the Highway 90 underpass between Richmond and Rosenberg and 
Highway 90A at Highway 99, were all impassable due to flooding. 

According to USA Today, in May of 2016 (Disaster Declaration 4272-DR, Sev), the Brazos River reached a 
record high crest of 54 feet in Richmond resulting in at least 40 rescues from floodwaters within the City. 
Rosenberg had reports of floodwaters carrying water moccasins and debris into homes and businesses 
(Rice, 2016). The Fort Bend Herald reported that the crest was 4 feet higher than the previous record in 
1994. As of the time of publication (June 2, 2016), the Herald reported 1400 homes being impacted, 454 
rescues, over 70 roads closed and 50 people sheltered in 3 shelters within the County (Fort Bend Herald, 
2016).

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-year Water Surface 
Elevations (WSE’s) and HAZUS depth grids. An example of flooding within the jurisdiction is the area along 
the Brazos River at FM 1462. This area has an approximate overbank ground elevation of 49 feet (per 
Light Detection and Ranging [LiDAR] and USGS gauge data) with an intersecting 100-year WSE of 52 feet. 
Although in-channel water depths within the Creek would be greater, anticipated overbank water depths 
could impact community structures up to 3 feet in a 100-year event.
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Figure FB.11, Building Counts, Fort Bend Unincorporated Areas

Residential Commercial Other Total
98,876 2,563 1,266 102,705

Figure FB.12, Building Replacement Value, Fort Bend Unincorporated Areas

Building ($) Content ($) Total ($)
37,208,628,475 19,531,222,832 56,739,851,307

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on for the unincorporated areas 
of Fort Bend County. HAZUS results are calculated to census blocks. This analysis utilized the 2013 USGS 
National Elevation Dataset (NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were 
then intersected with the planning area to run a weighted area analysis to get jurisdictional results. The 
following describes results of the 100-year Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 291 buildings will be at least moderately damaged. “At least moderately damaged” 
is defined by HAZUS as greater than 10% damage to a building. Of these, 5 received “Substantial 
Damage.” “Substantial Damage” is defined by HAZUS as greater than 50% damage to a building.  

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a 
standard, consistent calculation method for all hazards profiled with the Fort 
Bend County HMP. Based on 19 reported events in 19 years, a flood event 
occurs approximately once per year on average in Fort Bend County and its 
unincorporated jurisdictions. Due to the size and extent of some flood occurrences, 
as well as the regional nature of reports in the NOAA Storm Events Database, Fort 
Bend Unincorporated Areas’ future probability is assumed to be similar to the 

surrounding County area. Fort Bend Unincorporated Areas can expect a flood event approximately once 
per year on average in the future, with flood water depths up to 3 feet.

Figure FB.13, Building Damage Counts, Fort Bend Unincorporated Areas

Residential 
Buildings Commercial Buildings Other Buildings Total Buildings

291 0 0 291
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Figure FB.14, Building-Related Losses, Fort Bend Unincorporated Areas

Building ($) Content ($) Total ($)
25,130,462 14,892,969 40,023,431

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. However, HAZUS does estimate Building and Content Loss for 2 facilities within 
the unincorporated area of the County; these losses are listed in the figure below. Additionally, the model 
estimates that 100% of available hospital beds are ready for use by patients already in the hospital and 
those injured by an event. 

Floods: Vulnerability Summary

At the County-level, Fort Bend County regulates to the maximum extent allowable. The County requires 
18 inches of freeboard above the standard Base Flood Elevation. Due to zoning restrictions, regulation 
has limitations. While the community is not a member of Community Rating System (a discount program 
that rewards higher standards of floodplain management), the floodplain administration and permitting 
is done as a County function and also supplements the administration of several incorporated Fort Bend 
County entities.

Several different areas within the unincorporated areas of the County are causes for concern for local 
officials. Tierra Grande subdivision has ingress/egress limitations, as a low water crossing on Tierra 
Grande Drive is flooded by the San Bernard River approximately once every other year. When this 
crossing floods, there is no other way in or out. Farm to Market Road 723 has flooded during recent rain 

Figure FB.15, Critical Facility Building-Related Losses, Fort Bend Unincorporated Areas

Building ($) Content ($) Total ($)
2,266,728 12,642,621 14,909,349

Debris Generation

HAZUS estimates the amount of debris that will be generated in this scenario at a total of 581 tons. If the 
building debris tonnage is converted to an estimated number of truckloads, it will require 24 truckloads 
(with 1 to 25 tons per truck) to remove the building debris generated. 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that 
will require accommodations in temporary public shelters. The model estimates 1,208 people will be 
displaced due to the flood. Displacement includes households evacuated from within or very near to the 
inundated area. Of these, 1,126 people will seek temporary shelter in public shelters.

Building-Related Losses

Exposed Value is the total building and content values for structures within the 
community. The exposed value for the community is $ 56,739,851,307. The total 
building-related losses were $40,023,431 for this scenario. This represents 0.7% of 
the total replacement value of the community. Loss values are divided into building 
and content loss dollars.  
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Figure FB.16, Repetitive Loss Counts, Fort Bend Unincorporated Areas

Structure Type Number of Structures Amount of Claims
Residential 24 $2,449,878.36

Non-Residential 1 $11,865.75

events and this has left the road underwater, affecting access to Kingdom Heights, 
a subdivision located behind a levee. This neighborhood has only one ingress/
egress point. Roads off of Pecan Bend also flood, and River Oaks Road experiences 
localized flooding near Lake View Road. There are also 25 repetitive loss structures 
within Fort Bend County that are in need of mitigation solutions and remain 
vulnerable until action is taken.

National Flood Insurance Program Repetitive Loss (RL)

Fort Bend County is a current participant in the National Flood Insurance Program (NFIP) and has 57 
tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$36,888.12.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure FB.17 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The HMP update area is in a location of the Gulf Coast Aquifer estimated to have had a cumulative 
annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure 
FB.17 also shows the locations of recent study sites discussed in the next section.

Figure FB.17, Groundwater Depletion Zones, Fort Bend Unincorporated Areas

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses measurements taken from varied extensometers and GPS 
monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston Subsidence 
District, the City of Houston, the Brazoria County Groundwater Conservation District, and the Lone Star 
Groundwater Conservation District. Extensometers measure deformation or displacement under a certain 
stress load, or in this case, compaction that is associated with land subsidence. Extensometer sites that 

(Groundwater depletion in the United States (1900−2008), 2013)
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were equipped with GPS antennas atop the extensometers’ inner pipe were used 
as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites to 
calculate subsidence rates at each site (Fort Bend Subsidence District, 2015). As 
seen on Figure FB.17, there are 8 sites located within the unincorporated areas of 
the County, 1 CORS site and 7 PAM sites. Figure FB.18 lists the reported rates. It 
should be noted that the reported subsidence rates do not take into account other 
factors that could have possibly contributed, such as extreme weather or seismic 

activity, however it is the best data available.

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area has had the most subsidence observed within 1 year was PAM 62 at a rate of 
-0.08 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. As 
seen in Figure FB.17, Fort Bend Unincorporated Areas are located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the planning area is high (probable in next 10 years) and can be assumed to be 
similar in extent to previous events in the area, up to -0.08 feet within each year.  

Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 

Figure FB.18, Observed Subsidence, Fort 
Bend Unincorporated Areas

Monitoring 
Site Name First Observation

2015 One-
Year Observed 

Subsidence (feet)
Cumulative

PAM 16 11/9/2000 -0.01 -0.31

PAM 32 5/8/2007 0.01 0.04

PAM 57 2/19/2009 -0.03 -0.12

PAM 58 8/4/2010 0.01 -0.06

PAM 59 7/28/2010 -0.01 0.00

PAM 60 2/8/2013 -0.07 -0.15

PAM 62 2/16/2011 -0.08 -0.07

(CORS) TXRS 5/15/2011 -0.01 -0.05
 Subsidence where negative and land-surface uplift where positive.

(Fort Bend Subsidence District, 2015)
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depending on the width and depth of subsided area. An event could also cause 
impact damaging sewage or utility lines, water wells, as well as changes in 
established drainage gradients. Additionally, finished floor elevations of structures 
could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

Research and mitigation efforts are initiated and implemented by the Fort Bend 
County Subsidence District. This focus group provides increased attention and 
coordinated efforts to lessening the effects of land subsidence, most notably 

by large commercial entities that draw extensive amounts of groundwater from the area. As the 
unincorporated areas of Fort Bend County continue to face increased development for commercial and 
residential interests, vulnerability increases for damage from land subsidence. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, all of Fort Bend 
Unincorporated Areas are equally exposed to a hurricane or tropical storm. Figure 
FB.19 illustrates the location of the HMP update area with historical hurricane and 
tropical storm paths documented by NOAA.

Figure FB.19, Historical Hurricane/Tropical Storm Paths, Fort Bend 
Unincorporated Areas

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure FB.20 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact its 
unincorporated areas. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Unnamed Hurricane of 1900 (9/5/1900 - 9/15/1900, Category 4): The Hurricane of 
1900 made landfall near Galveston on September 8, 1900 as a Category 4 hurricane 
with estimated winds of 145 mph. This was the deadliest and one of the costliest 
storms in U.S. history. Approximately 8,000 fatalities occurred.  

Hurricane Alicia (8/15/1983 - 8/21/1983, Category 3): Hurricane Alicia made 
landfall approximately 25 miles southwest of Galveston, Texas as a Category 3 
hurricane with winds of 115 mph. Throughout the State, Hurricane Alicia caused 21 
fatalities, produced 14 tornadoes (in the Houston Galveston area), and over $2.0 

billion in damages. 

Tropical Storm Allison (6/24/1989 – 7/01/1989): Tropical Storm Allison made landfall on the Texas coast 
near Matagorda Bay on June 26. Allison slowly moved to the northeast into Louisiana over the next 2 to 3 
days. Throughout Texas, 200-400 million dollars in damages occurred while causing 3 fatalities.   

Tropical Storm Allison (6/05/2001 – 6/19/2001): According to NOAA, Tropical Storm Allison formed 
in the northwest Gulf of Mexico during the early afternoon of June 5th, 80 miles south of Galveston. 

Figure FB.20, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm
Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Allison moved northward, making landfall on the west end of Galveston Island 
between midnight and 1am on the 6th, less than 12 hours after forming. Over 
the next 5 days, Allison produced record rainfall that led to devastating flooding 
across Southeast Texas, killing 22 people and damaging over 48,000 homes, 70,000 
automobiles, and nearly 2,000 businesses. Areas of Fort Bend County experienced 
8 to 12 inches of rain causing street flooding and water in homes. Per the NOAA 
Storm Event Database, $7.47 million dollars in property damages were reported.

Tropical Storm Grace (8/30/2003 – 9/02/2003): On August 31, Grace made landfall 
on Galveston Island with 35 mph winds. Grace then moved to the northeast, 

causing flooding over low-lying areas, however dissipated quickly over land.  

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the HMP update 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Based on 24 reported events in 145 years, a hurricane or tropical storm event occurs approximately every 
6 years the planning area. In the future, the planning area can expect an event approximately once every 
6 years on average, of up to a magnitude of a Category 4 Hurricane at a 100-yr Max Wind Speed of 112 
mph based on historical extents and HAZUS analysis.

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the unincorporated areas of 
Fort Bend County. The following describes the results of this analysis.

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $1,610,368,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 1,090 buildings will experience severe damage and 704 will be 
completely destroyed. Exposed Value is the total building and content values for structures within the 
community. Loss values are divided separately for building and content loss in dollars. Property damage 
losses are shown in Figure FB.21. 

Figure FB.21, Property Damage Losses, Fort Bend Unincorporated Areas

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

56,739,851,307 1,304,952,000 305,416,000 1,610,368,000

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. There are 13 schools expected to receive at least moderate damage (greater than 
50%). Before the hurricane, Fort Bend County had 345 hospital beds available for use. On the day of the 
hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by patients already 
in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be in service. By 30 
days, 100% will be operational.



29

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, Fort Bend Unincorporated Areas 

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by 
the hurricane. Of the planning area’s total building debris of 149,466 tons, brick 
and wood debris comprises 99% while concrete and steel comprises 1%. If the total 
building debris tonnage is converted to an estimated number of truckloads, it will 
require 5,979 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 4,674 tons of tree debris will be generated. 
The number of tree debris truckloads will depend on how the 4,674 tons (46,740 

cubic yards) of tree debris are collected and processed. The volume of tree debris generally ranges from 
approximately 4 cubic yards per ton for chipped or compacted tree debris to 10 cubic yards per ton for 
bulkier, uncompacted debris.

Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the hurricane and the number of displaced people that will require accommodations in temporary public 
shelters. The model estimates 1,310 households to be displaced due to the hurricane with 295 with 
people requiring temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

At the closest point to the coastline, Fort Bend is 19 miles away from the shore. Designated as a pass-
through County, Fort Bend serves as a partner for Statewide shelter-in-place and evacuation operations. 
There is a Public Information Plan and multiple response plans that are used to guide this effort. The 
County Emergency Operations Center and multiple County portable buildings have back-up generators 
and can be used to assist with the continuity of government operations in the event of power outages 
that occur as a result of storms. The multiple County government buildings, though outfitted with back-
up power, have not been hardened against hail or high winds and could be damaged during the course of 
a hurricane or tropical storm event. These damages would interrupt the County’s continuity of operations 
and also impact their ability to support the incorporated communities within their area. 
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Dam/Levee Failure

Dam/Levee Failure: Location

Figure FB.22 illustrates the US Army Corps of Engineers (USACE) National Inventory 
of Dams (NID) and the respective location of Fort Bend Unincorporated Areas. 
There are 12 low hazard dams and 1 significant hazard dam within the planning 
area (see Chapter 2, the risk assessment portion of the main plan document for 
extent classification descriptions). These dams are listed in Figure FB.23. The 

locations that would be affected by a dam failure event are those directly downstream at lower elevations 
than dams within or upstream from the HMP update area and are illustrated as approximate downstream 
impact buffers in Figure FB.22. More information regarding the downstream impact buffers is detailed in 
the Dam/Levee Failure: Impact section. 

Additionally, as displayed in Figure FB.22, there are twenty-eight levees within the HMP update area. 
Although the USACE National Levee Database (NLD) did not provide levee height information, Texas 
Natural Resources Information System (TNRIS) 2014 1 Meter Light Detection and Ranging (LiDAR) for 
Fort Bend County was used to determine an approximate height of 8 feet; however, levees can vary in 
height throughout their extent. The levees and specifications are listed in Figure FB.24. Fort Bend County 
has several Levee Improvement Districts (LIDs) who are responsible for providing flood protection and 
storm water management services for land and property behind the structures. Homes, structures and 
residences behind the levee structures are the areas within the HMP update area that are most at risk for 
a levee failure. 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure FB.26 shows 
the location of TxWRAP’s documented wildfire occurrences with Wildland Urban 
Interface (WUI) classifications within Fort Bend County Unincorporated Areas. 
The WUI illustrates areas of development that are abutting natural areas. Here, 

communities and the built environment have an increased vulnerability to a wildfire event. Wildfires can 
be ignited from a variety of sources including lightning or human activity such as campfires, smoking, 
arson, or equipment use. 
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Figure FB.26, Fire Intensity Scale (FIS), Fort Bend Unincorporated Areas

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been 22 ignitions reported according to TxWRAP and USGS Fire 
Occurrence data for Fort Bend Unincorporated Areas. As of the data collection effort 
in 2016, the sources’ available data ranged from the years 1980 to 2015.

Figure FB.27, Wildfire Ignitions, Fort Bend Unincorporated Areas

Fire Name Date Fire Size (Acres) 

09-0000014 1/13/2009 100

1462 @ Nordt Road 2/6/2009 150

Beard 4/28/2006 5

BOOTHLINE 6/6/2006 1

Brumbelow 1/14/2006 1

BUFFALO CREEK #1 2/10/2011 NA

BUFFALO CREEK #2 2/10/2011 NA

Dannhaus 2/12/2006 1

Davis Estates 12/15/2005 2

FM 361 5/4/2006 0

FM 442 2/22/2006 100

FM 442 6/6/2006 0.25

FM 521 & CR 56 5/20/2009 2

Fm 762 12/26/2005 3

Grass fire 6/22/2005 2

Hunt Road 8/7/2009 150

Jeske 1/7/2006 50

John Miller 4/23/2006 3

John Miller Rd. 3/14/2006 0

Vacek 1/7/2006 1

Vacek 1/16/2006 1

Vacek Road 1/1/2006 1
 NA - No data available

Wildfires: Extent and Probability

Figure FB.28 lists the Fire Intensity Acreage for Fort Bend County Unincorporated Areas according to the 
Texas A&M Forest Service TxWRAP Community Summary Report. For a description of the Characteristic 
Fire Intensity Scale (FIS), refer to Chapter 2, the risk assessment portion of the main plan document.
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Figure FB.28, TxWRAP Fire Intensity Acreage – Fort Bend Unincorporated 
Areas

Class Acres Percent

Non-Burnable 214,663 46.8 %
1 (Very Low) 67,595 14.7 %

1.5 9,138 2.0 %

2 (Low) 63,543 13.8 %

2.5 5,013 1.1 %

3 (Moderate) 97,829 21.3 %

3.5 1,319 0.3 %

4 (High) 64  < 0.1 %

4.5 4  < 0.1 %
5 (Very High) 0 0.0 %

Total 459,168 100%

Based on 22 reported events in 35 years, Fort Bend County Unincorporated Areas can expect a wildfire 
event approximately every 1 to 2 years on average in the future, with up to a potential fire intensity of 
4.5, or “High” classification on the TxWRAP Characteristic Fire Intensity Scale. Therefore, there is a 63% 
chance of a wildfire event in a given year. 

Wildfires: Impact

Impact on the community can be measured using TxWRAP housing density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss 
of life. Figure FB.29 lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the unincorporated areas of Fort Bend County, according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. 
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Figure FB.29, WUI Acreage, Fort Bend Unincorporated Areas

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 1,492 1.1 % 46,646 33.3 %

1hs/40ac to 1hs/20ac 1,823 1.4 % 21,079 15.0 %

1hs/20ac to 1hs/10ac 3,813 2.9 % 20,634 14.7 %

1hs/10ac to 1hs/5ac 6,611 5.0 % 16,506 11.8 %
1hs/5ac to 1hs/2ac 12,085 9.2 % 14,442 10.3 %

1hs/2ac to 3hs/1ac 75,967 58.0 % 18,415 13.1 %

GT 3hs/1ac 29,206 22.3 % 2,380 1.7 %

Total 130,997 100 % 140,102 100 %

Wildfires: Vulnerability Summary 

According to County official testimony, there have been several recent wildfires 
near Needville and in other rural parts of the County. These were ignited by both 
lightning strike incidents and also accidental man-made ignitions. There are no 
established fire breaks besides the County roads that separate tracts of land. Areas 
in the County have fire hydrants that were put in by developers for subdivisions, 
however there is some development in other parts of the County that were done 
without a Master Plan. Existing hydrants are supported by Municipal Utility Districts 

(MUDs) to support firefighting. The County has 6 Emergency Services Districts and several Volunteer Fire 
Departments. The furthest edges of the County have the highest rate of vulnerability, as they are located 
the furthest from the more centrally located fire stations and apparatus. The County does not participate 
in the Firewise program. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from Fort Bend County Unincorporated Areas 
completed a questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk 
Assessment. The questions covered the risk associated with the hazards that affect each community 
based on the level of concern over each profiled hazard, the hazards’ impact on health and safety as well 
as property damage and business continuity. The answers from this questionnaire were combined with 
public survey results on perception of risk, and the values from both sources were analyzed using the 
Halff Risk Ranking Tool. The results provided a quantified ranking of risk with values ranging from 0 to 
100. The results for the planning area are shown below on Figure FB.30 where hazard values are shown 
from highest to lowest risk. Ranking order and risk ranking value ties are attributed to little to no public 
survey participation for the community.

Figure FB.30, Risk Ranking Results, Fort Bend Unincorporated Areas

Ranking Order Hazard Risk Ranking Value

1 Hurricanes/Tropical Storms 84
2 Floods 78
3 Dam/Levee Failure 70

4 Extreme Heat 69

5 Severe Winter Storms 65
6 Tornadoes 57
7 Drought 52
8 Wildfire 50
9 Hail Storms 46

10 Wind Storms 45
10 Lightning 45
12 Land Subsidence 44
13 Expansive Soils 43

Earthquakes (not profiled) -
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Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure FB.31) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the planning area. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities

Figure FB.31, Existing Capabilities

Capability Name Capability Type Ability to Expand/Improve

Mayor Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Emergency Management 
Coordinator

Staff

Management of County-level HMP updates. Attend 
HMP training offered by Texas Division of Emergency 
Management.

Engineer Expertise in structural mitigation projects. Attend 
advanced floodplain management training.

Police Chief Assists with flood-related traffic control and evacuation 
planning. Participate in MPC.

Community Development 
Block Grant 

Funding

Provides funding for projects that may meet mitigation 
goals and can also be used for supplementing local cost-
share for Hazard Mitigation Assistance grant funding.

Ad Valorem Tax

Provides potential funding for Hazard Mitigation items.Sales Tax 
Permitting Fees for 
Development
The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

Authority

Authorizes a “taking” / Regulates construction in an area 
designated under law as a floodplain. (State-level code).

Texas Senate Bill 936- 77th 
Legislative Session

Allows counties and general law cities to regulate on 
the same level as cities. Also allows counties to collect 
reasonable fees to cover administrative costs incurred 
by the administration of a local floodplain management 
program. Also provides for Criminal and Civil Penalties and 
injunctive relief. (State-level code).

Fort Bend County Flood 
Damage Prevention Court 
Order

Regulation

Dictates the minimum flood standards adopted by the 
community to meet the Federal standards of the National 
Flood Insurance Program (NFIP). Could be enhanced 
through higher standards adoption (e.g. freeboard).
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3.2 National Flood Insurance Program Participation
Fort Bend County participates in the National Flood Insurance Program (NFIP), with the County 
Judge appointed as the Floodplain Administrator and the County Engineer serving as the Floodplain 
Coordinator. The County handles the review of permits for development within the unincorporated areas 
of the County as well as several jurisdictions that delegate the duty to the County Engineer through an 
interlocal agreement. The County employs higher standards through the Fort Bend County Flood Damage 
Prevention Court Order (known as a Floodplain Ordinance at the municipality level), including the 
requirement that lowest finish floors be elevated 18 inches above the base flood elevation. The County 
does not yet participate in the Community Rating System, but will consider this step, as well as additional 
higher standards, as part of their continuation of compliance. Fort Bend County has a total of 16,026 NFIP 
policies in force, as of June 2017. This totals $5,105,994,300 in total insurance coverage. 

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the 
Fort Bend County HMP Update. These goals were mutually decided upon as the guiding goals for the 
development of actions in each planning area. 
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1  Conduct a Traffic Study

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Conduct an evacuation traffic flow and 
signage study to determine if current 
evacuation routing is adequate to meet the 
evacuation needs of the region. 

FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$15,000 - consultant fees, GIS support, and 
publication fees / General Fund / In-kind Services

18 months from receipt of 
funding Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but part of the County’s effort to protect life in the event of an emergency.

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

2  Expansion of Big Creek Channel (previously action 5 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Expansion of Big Creek Channel, which 
drains into the Brazos River, from Rosenberg 
to the Brazos Bend State Park. Project is 
divided into 4 phases. (Phase 1 provides 
a bypass overflow channel northeast of 
Brazos Bend State Park in the area of 
George Ranch. Phases 2, 3, and 4 will extend 
the improvements to the Cottonwood Creek 
and Coon Creek confluence. 

FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Phase 1-$14.75 - Phase 2 - $15 M 
 General Fund / In-kind Services

Phase 1-2: 24-36 months
Phase 3-4 - 36 months 

total

Phase 1 & 2 
complete with 
the exception 
of the bypass 
repair. Bypass 

is complete 
on phase 4.

E

Cost and Benefit Considerations
High
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3  Ensure the County has Adequate Plans and Resources (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Tornadoes, Expansive Soils, 

Floods, Land Subsidence, 
Hurricanes/Tropical Storms, 

Dam/Levee Failure, Wildfires

Continue to ensure that the County has 
adequate plans and resources in place to 
address risks posed by potential ice during 
winter storms.

FBC OEM
FBC Road & Bridge

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Low

4  Initiate a Fuel Load Reduction Campaign (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Initiate a targeted fuel load reduction 
campaign to reduce the potential for 
Wildland Urban Interface fires. 

Fire Marshall, FBC Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

To be determined, but likely in the range of 
$250,000, depending on number and size of 

areas – contingent upon FEMA mitigation grant 
funding / General Fund / In-kind Services

12 months Not Started N/A

Cost and Benefit Considerations
Very high, based on use of BCAR software. 
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5  Improvements to Stafford Run Creek (previously action 12 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Improvements to Stafford Run Creek to 
reduce floodplain to FEMA design levels.

FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Study Plans $400K- Construction $13M
General Fund / In-kind Services

36 months from receipt of 
funding

Work has 
begun. Plan 

in place; 
currently out 

for bid.

E

Cost and Benefit Considerations
High

6  Develop Feasibility Study (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Develop Feasibility Study to identify sites 
where stream, rain, and low water crossing 
gauges are needed in order to study the 
flow patterns of the various rivers and 
streams within Fort Bend County. 

FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Undetermined for study. Installation of gauges 
would cost approximately $250,000.

General Fund / In-kind Services

12 months from receipt of 
funding

Currently have 
one gauge 

on Big Creek. 
Project would 
also require 

reading/ 
reporting 

software for 
the gauges. 
Initiated as 

part of 2011 
HMP update. 

Seeking 
funding.

N/A

Cost and Benefit Considerations
Not independently cost-effective, but necessary to determine best course of action regarding stream gauges. 
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8  Excavation of Bull Head Slough and Upper Oyster Creek (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Excavation of Bull Head Slough and Upper 
Oyster Creek to reduce flood potential. 
(Phase 1 involves the excavation of “Ditch 
H” to Upper Oyster Creek. Phases 2 and 3 
will consist of the excavation of Bullhead 
Slough and channels in the watershed. 

FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Phase 1 - $4 mil - Phases 2 & 3 – $16 M
General Fund / In-kind Services 72+ months (phases 1-3)

Phase 1 nearly 
complete. 

Seeking 
funding for 

Phases 2 & 3

N/A

Cost and Benefit Considerations
High

7  Construction of a Regional Detention Facility (previously action 14 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Construction of a regional detention facility 
to minimize drainage into Lower Oyster 
Creek and Mustang Bayou. 

Missouri City FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$30 M / General Fund / In-kind Services 48 months

Seeking 
funding. 
Acquired 
property.

F

Cost and Benefit Considerations
To be determined.
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9  Create a Debris Removal Program (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Create a debris removal program for 
drainage channels and purchase specialized 
equipment to accomplish removal. 

FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$75,000 / General Fund / In-kind Services 36 months In progress N/A

Cost and Benefit Considerations
Low

10  Mitigate Repetitive Loss Properties (previously action 17 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Mitigate Repetitive Loss and Severe 
Repetitive Loss properties within FBC by 
considering multiple mitigation alternatives 
to remove these homes from harm’s way 
to include: Increasing Elevation, Mitigation 
Reconstruction, and Acquisition/Demolition. 
Apply for grant funds and implement when 
feasible, cost effective, and supported 
by the Fort Bend County Commissioners’ 
Court. 

FBC Engineering
FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 36-48 months per 
approved project In progress F

Cost and Benefit Considerations
To be determined on a case by case basis.
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11  Complete a Structural/engineering Study (previously action 19 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms, Expansive 
Soils

Complete a detailed structural/engineering 
survey of County facilities to ensure their 
soundness with respect to resisting the 
effects of high winds and hail. Conduct tests 
for expansive soils on existing and new sites 
for County structures. Establishes basis 
for decisions about any additional actions 
required to mitigate risk. 

FBC Facilities & Planning

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-24 months from start 
of project In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but a necessary precursor to identifying cost-effective projects. 

12  Initiate Upgrades to at-risk Public Structures and Higher Standards for New Public Structures 
(previously action 20 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Expansive Soils, Floods, 

Hurricanes/Tropical Storms, 
Dam/Levee Failure

Based on the results of the above study, 
initiate upgrades to at-risk County 
structures and/or infrastructure to include 
structurally fortifying at-risk infrastructure, 
integrating increased thermal insulation, 
impact resistant film or glass, and wind 
resistant windows and doors. Integrate 
higher soil compaction standards and 
mandate freeboard for new development. 
Mitigates specific risks to structures, people, 
and operations. 

FBC Facilities & Planning

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 36-48 months per 
approved project Not Started E/F

Cost and Benefit Considerations
Very cost-effective, particularly when actions and projects are inexpensive and protect critical operations.
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13  Examine the Feasibility of Developing an Extreme Temperature Program (previously action 21 
in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms

Examine the feasibility of developing 
an extreme temperature program that 
identifies both public and private safe 
locations for vulnerable residents to go to 
during periods of extreme temperatures, 
partnering with non-profit organizations for 
distribution of fans/air conditioner units/
space heaters, checking on vulnerable 
residents, and notification of shelter 
locations. 

FBC HHS

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Staff time and resources / In-kind Services 24 months In progress N/A

Cost and Benefit Considerations
Low

14  Complete a Phase II Facility and Site Evaluation Feasibility Study (previously action 22 in 2011 
plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Complete a Phase II West Fort Bend County 
Regional Water Facility and Site Evaluation 
Feasibility Study to evaluate the feasibility 
of constructing of a surface water treatment 
plant in Richmond, building a pipeline to 
a proposed surface water treatment plant 
(Tri-Cities Surface Water Plant), and/or 
purchasing credits from another entity to 
meet subsidence district requirements. 

Brazos River Authority, multiple 
jurisdictions, and jurisdictional 

municipal utility districts

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Development of an initial 10 MGD plant to take 
care of surface water demands is estimated 
at $38M Cost of Phase II feasibility study is 

$135,000. 
 General Fund / In-kind Services

Study updated in 6 mos. 
Project implementation 24 

months.

Seeking 
funding N/A

Cost and Benefit Considerations
To be determined.
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15  Participate in the Development and Construction of Allen’s Creek Reservoir (previously action 
23 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Participate in the multi-county, multi-
jurisdictional development and construction 
of Allen’s Creek Reservoir in Austin County. 

Brazos River Authority

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$195M total (FBC’s cost undetermined) / General 
Fund / In-kind Services 60-120 months Seeking 

funding F

Cost and Benefit Considerations
Requires additional study to be determined accurately.

16  Encourage the Development of Inundation Maps (previously action 24 in 2011 plan)

Hazard Item Description Implementation Agency 

Dam/Levee Failure Due to the data deficiency identified as part 
of the Dam Failure Risk Assessment, work 
with dam owners and TCEQ to encourage 
the development of inundation maps for 
all high hazard dams within the planning 
area. When and if available, this data will be 
used for the next plan update to complete a 
more thorough risk assessment, to include 
extent and impact of potential dam failures. 
. 

Floodplain Administrator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Little or no cost other than staff time, because 
the study/studies are the responsibility of TCEQ 

and/or dam owners / In-kind Services
24 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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17  Bury all Electrical/Power Lines

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Lightning, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

 Bury all electrical/Power lines in attempt to 
mitigate potential power outages.

FBC Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5M / General Fund / In-kind Services 48 months Not started N/A

Cost and Benefit Considerations
This long term project would alleviate the interruptions that impact residents during all hazard events, requiring the 
County and jurisdictions to assume financial responsibility for repairs and service and interruptions in continuity of 

operations. 

18  Lead Effort to Participate in Firewise

Hazard Item Description Implementation Agency 

Wildfires Lead effort to participate in Firewise to 
mitigate potential damage to structures 

caused by wildfires.

FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 24 months Not started N/A

Cost and Benefit Considerations
The projects that would be required for this designation would mitigate damage to enough structures to be cost 

beneficial. 

19  Prevent River Bank Erosion

Hazard Item Description Implementation Agency 

Floods, Dam/Levee Failure  Prevent river bank erosion. FBC Drainage District

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$85,000 / General Fund / In-kind Services 24 months Not started N/A

Cost and Benefit Considerations
The benefit of reducing river bank erosion would benefit all surrounding properties, resulting in a positive BCA. 
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20  Signage for Areas that Flood Easily

Hazard Item Description Implementation Agency 

Floods Signage for Tierra Grande and other areas 
that flood easily.

FBC Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5,000 / General Fund / In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
This low-cost project would save lives and protect first responders. 

21  High Water Barricades

Hazard Item Description Implementation Agency 

Floods High water barricades (Kendleton, Fulshear, 
Tierra Grande, Brazos River Turnaround, 
Highway 36, Highway 90 at Oak Bend)

FBC Engineering/Drainage District, 
OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$50,000 / General Fund / In-kind Services 12 months Not started F

Cost and Benefit Considerations
Benefit for this project would be preservation of life and first responder safety.

22  Gridless Core Power Supply

Hazard Item Description Implementation Agency 

Extreme Heat, Hurricanes/
Tropical Storms

Gridless core power supply. FBC Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$25,000 / General Fund / In-kind Services 6 months Not started N/A

Cost and Benefit Considerations
Equipment would supply back-up power that would ensure the continuity of operations for the County government, 

saving all County residents from interruptions of services. 
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23  Countywide Radar Subscription Service and Display

Hazard Item Description Implementation Agency 

Tornadoes, Hurricanes/
Tropical Storms

Countywide (County departments) radar 
subscription service and display.

FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 36 months Not started N/A

Cost and Benefit Considerations
The cost of this equipment would be matched with the benefit of being able to notify all citizens within the county of 

incoming hazards, allowing for evacuation to safety. 

24  Install Lightning Rods

Hazard Item Description Implementation Agency 

Lightning Install lightning rods on County facilities. FBC Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000 / General Fund / In-kind Services 36 months Not started N/A

Cost and Benefit Considerations
The cost of mitigating lightning strike to the buildings that support technology for the County would be BCA positive 

due to the cost of hardware and software that could be affected, as well as the cost of the interruption of services that 
the County provides to the entire jurisdiction. 

25  Purchase Additional UPS

Hazard Item Description Implementation Agency 

Lightning Purchase additional UPS FBC Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$25,000 / General Fund / In-kind Services 12 month Not started N/A

Cost and Benefit Considerations
This equipment would be beneficial in the continuity of operations for County government for all citizens within Fort 

Bend County. 
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26  Skywarn Training

Hazard Item Description Implementation Agency 

Tornadoes Skywarn training. FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing staff / In-kind Services 3 months Not started N/A

Cost and Benefit Considerations
This class offering is free from the National Weather Service and teaches dozens of citizens about recognizing severe 

weather in order to take protective measures. 

27  Develop PSA for Mitigation Techniques

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failure, Wildfires

Develop PSA for education and awareness  
of mitigation techniques for all hazards.

FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5,000 / General Fund / In-kind Services 3 months Not started N/A

Cost and Benefit Considerations
The minimal cost would be met by benefit if residents follow recommendations to protect their property.

28  Explore the Installation of Sensors to Detect Freezing 

Hazard Item Description Implementation Agency 

Severe Winter Storms Explore the possible installation of sensors 
to detect freezing potential on overpasses 
and bridges.

FBC OEM/Road and Bridge

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 6 months Not started N/A

Cost and Benefit Considerations
These devices would benefit in the preservation of life and continuity of operations for first responders.
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29  Participate in the NFIP Community Rating System

Hazard Item Description Implementation Agency 

Floods, Dam/Levee Failure Take steps to participate in the NFIP 
Community Rating System.

FBC Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$25,000 / General Fund / In-kind Services 18 months Not started N/A

Cost and Benefit Considerations
The cost of a consultant to conduct this application will result in savings. 

30  Develop a Drought Emergency/Contingency Plan

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop a drought emergency/contingency 
plan.

FBC Drainage and OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing Staff / In-kind Services 12-18 months Not Started N/A

Cost and Benefit Considerations
This low-cost action ensures resiliency for two hazards. 

31  Examine the Feasibility of Developing an Extreme Temperature Program

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms

Examine the feasibility of developing an 
extreme temperature program for hospitals 
benefiting vulnerable residents.

FBC HHS

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Staff time and resources / In-kind Services 24 months Not started N/A

Cost and Benefit Considerations
Low-cost action yielding benefits.
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3.5 Evaluating and Prioritizing Mitigation Actions

 

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure FB.32. Mitigation action prioritization, Figure FB.33, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure FB.32, Mitigation Action Summary Worksheet
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Figure FB.33, Mitigation Action Prioritization

Mitigation Action
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R
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Total Score

23. Countywide Radar Subscription 
Service and Display 0 0 + + + 0 + + 0 0 84 89

1. Conduct an Evacuation Traffic Flow 
and Signage Study 0 0 + 0 + 0 0 + + 0 84 88

3. Ensure the County has Adequate 
Plans and Resources + + + 0 0 0 0 0 0 0 84 87

22. Gridless Core Power Supply
+ 0 + 0 0 0 0 0 0 0 84 86

11. Complete a Structural/
Engineering Survey 0 0 + 0 0 0 0 0 0 0 84 85

12. Initiate Upgrades to at-risk 
Structures and Higher Standards for 
New Structures

0 0 + 0 0 0 0 0 0 0 84 85

17. Bury all Electrical/Power Lines
0 + 0 0 0 0 0 0 0 0 84 85

4. Initiate a Targeted Fuel Load 
Reduction Campaign + + + 0 0 + 0 0 0 0 78 82

19. Prevent River Bank Erosion
0 + + 0 0 + 0 0 0 0 78 81

2. Expansion of Big Creek Channel
0 + 0 0 0 0 0 0 0 + 78 80

5. Improvements to Stafford Run 
Creek 0 + + 0 0 0 0 0 0 0 78 80

6. Develop Feasibility Study
0 + + 0 0 0 0 0 0 0 78 80

7. Construction of a Regional 
Detention Facility 0 + + 0 0 0 0 0 0 0 78 80
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Figure FB.33, Mitigation Action Prioritization

Mitigation Action
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Total Score

8. Excavation of Bull Head Slough and 
Upper Oyster Creek 0 + + 0 0 0 0 0 0 0 78 80

9. Create a Debris Removal Program
0 + + 0 0 0 0 0 0 0 78 80

10. Mitigate Repetitive Loss and 
Severe Repetitive Loss Properties 0 + + 0 0 0 0 0 0 0 78 80

21. High Water Barricades
+ 0 + 0 0 0 0 0 0 0 78 80

29. Participate in the NFIP Community 
Rating System 0 0 + + 0 0 0 0 0 0 78 80

20. Signage for Areas that Flood Easily
0 0 + 0 0 0 0 0 0 0 78 79

16. Encourage the Development of 
Inundation Maps 0 0 + 0 0 0 0 0 0 0 70 71

13.Examine the Feasibility of 
Developing an Extreme Temperature 
Program

+ 0 0 0 0 0 0 0 0 0 69 70

31. Examine the Feasibility of 
Developing an Extreme Temperature 
Program

+ 0 0 0 0 0 0 0 0 0 69 70

28. Explore Installation of Sensors to 
Detect Freezing + 0 + 0 0 0 0 0 0 0 65 67

26. Skywarn Training
0 0 + 0 0 0 + + + 0 57 61

27. Develop PSA for Mitigation 
Techniques 0 0 + 0 0 0 0 + 0 0 46 58

14. Complete a Phase II Facility and 
Site Evaluation 0 0 + 0 0 0 0 0 0 0 52 53
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Mitigation Actions by Hazard

The mitigation actions in Figure FB.34 are shown with the hazards that they mitigate. 

Figure FB.34, Mitigation Action Impact, Fort Bend Unincorporated Areas
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Figure FB.33, Mitigation Action Prioritization
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Total Score

15. Participate in Development 
and Construction of Allen’s Creek 
Reservoir

0 + 0 0 0 0 0 0 0 0 52 53

30. Develop a Drought Emergency/
Contingency Plan 0 0 + 0 0 0 0 0 0 0 52 53

18. Lead Effort to Participate in 
Firewise 0 0 + 0 0 0 + 0 0 0 50 52

24. Install Lightning Rods
0 + + 0 0 0 0 0 0 0 45 47

25. Purchase Additional UPS
0 + + 0 0 0 0 0 0 0 45 47
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Figure FB.34, Mitigation Action Impact, Fort Bend Unincorporated Areas
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Figure FB.35, Plan Integration Efforts, Fort Bend Unincorporated Areas

Name of 
Document Type Item Type Process for Integration

Public Awareness 
Hazard Webpages Website Action

Coordinate with website administrators to create 
Public Awareness pages on each participating 
community’s website.  

Community 
Development Block 
Grants

Funding Action

Produce obligation packets for mitigation actions 
that meet CDBG criteria. Gain Commissioner’s Court 
approval for project applications for funding. Once 
approved, submit Plan applications to appropriate 
State agency for review and approval. 

2015-2020 
Consolidated Plan Plan Goals

Seek seats on the update committee for this plan 
in order to involve mitigation planning committee 
members so that the importance of mitigation and 
public safety can be included in the decisions made 
regarding future policy. 

Hazard Mitigation 
Grant Program 
(HMGP) 

Funding Action

Identify actions that can be funded through new and 
existing grant awards. Review existing mitigation 
actions for eligibility for the grant program, to 
include Benefit Cost consideration. Prepare grant 
application documents in advance to prepare for 
future grant application periods.

Process involves identification of actions from 
Plan; obtaining Commissioners Court approval 
to apply; notification of interest in grant to the 
public; completion of application for funding; if 
awarded, obtaining Commissioners Court approval 
to accept; if accepted, administration of funds and 
implementation of project.

Pre-Disaster 
Mitigation (PDM)
Flood Mitigation 
Assistance (FMA)

TWDB Flood 
Protection 
Planning (FPP) 
Grant

TWDB Clean Water 
State Revolving 
Fund (CWSRF)

Identify actions that can be funded through new and 
existing loans. Review existing mitigation actions 
for eligibility for the loan program, to include 
Benefit Cost consideration. Prepare loan application 
documents in advance to prepare for future 
application periods. 

Process involves obtaining Commissioners Court 
approval to apply; notification of interest in loan 
to the public; completion of application for loan; if 
awarded, obtaining Commissioners Court approval 
to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development Fund 
(DFund)

3.6 Integration Efforts 
Figure FB.35 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other Fort Bend County documents, programs and regulations
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Incorporation Achievements Since Previous Plan Update

 
Fort Bend County incorporated the HMP into other planning mechanisms as a demonstration of progress 
in local hazard mitigation efforts. This was achieved by identifying MPC planners and or stakeholders to 
participate in the following local planning efforts:

• Major Thoroughfare Plan (Engineering Office)

• Fort Bend County Drainage Plan

• Houston Major Thoroughfare and Freeway Plan

• 2015-2020 Consolidated Plan
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Fort Bend County is known nationally for its growing population and industry. With these changes, there 
has been great expansion of extra-territorial jurisdictions as the community boundary lines continue to 
change and grow. According to Texas Demographic Center estimates, Fort Bend County experienced a 
25.1% change between 2010 and 2016 (Texas Demographic Center, 2017). This increase of population in 
areas that are prone to flooding and the changes in impervious surfaces increases vulnerability for the 
unincorporated areas of the County. 

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary - Completed and Canceled

9  Wildfire Hazard Areas

Hazard Item Description Implementation Agency 

Wildfires Wildfire Hazard Areas. Conduct study to 
determine and map potential wildfire 
hazard areas. Priority: Medium

Fire Marshal

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

To be determined; probably will use existing 
county staff and resources

TBD; likely initiated in 
2012 Completed N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of like and injuries during wildfires.

3  Develop and Implement a Tree-trimming Program

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Lightning, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms, Wildfires

Develop and implement a tree-trimming 
program to minimize amount of debris 
generated during severe weather events. 
Priority: High

FBC Road & Bridge

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Unknown Fall 2005

Canceled 
because the 
maintenance 

is already 
provided by 
the electric 

service 
provider.

N/A

Cost and Benefit Considerations
Cost-effective because the project is presumed relatively inexpensive
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4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document.

As transplants from Harris County and the Houston area continue to seek homes in non-rural areas, 
Fort Bend continues to see growth. Their priorities revolve around the ability to continue to support 
and enhance infrastructure that will serve their citizens. Public service capabilities are continually being 
expanded on. With recent awards of Community Development Block Grant funding for disaster recovery, 
the County seeks to mitigate flood-prone areas that suffered significant loss during flood disasters that 
occurred within the past two years. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure FB.36, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

Fort Bend Unincorporated 
Areas
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Jurisdiction Adoption Documentation Placeholder
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City of Arcola Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Arcola 
and its jurisdictional features. In 
addition, Section 1 contains the 
following details regarding Arcola’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy, 

• incorporation efforts, and

• plan maintenance procedures.

*Population:                      1,745**

Size of Community: 1.9 sq. miles

*Population over 65 years old: 91

*Population under 16 years old: 637

*Economically Disadvantaged Population ($0-$20k): 41

Arcola is serviced by the following responders:

Fire: Fresno Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Arcola Police Department 
**Community indicates that population is actually 1,642. The population shown in the 
table above was referenced from HAZUS and was used for risk assessment purposes. 

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

Figure AC.01, Arcola Planning Area
1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Arcola is located in the 
easternmost part of Fort Bend 
County along Texas Highway 6 (as 
shown in Figure AC.01). According to 
arcolatexas.org, the City population 
has increased by 55.4% since the 
year 2000. Known as the place 
for “Country Life in the City”, 
Arcola is primarily a residential 
area. The 5 small subdivisions 
within the City are Arcola Farms, 
Arcola Heights, Pinedale Manor, 
Newpoint Estates (recently renamed 
Plantation Ventures), and Manuel 
Escalero. Approximately 40% of the 
homes within the jurisdiction are 
manufactured homes, however, 
as of April 11, 2017, only site-built 
homes will be permitted in the City. 
There is currently no zoning in the 
City. The largest business within 
Arcola is the Houston Southwest 

Map Not to Scale.

NORTH
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Figure AC.03, Utility Providers

Type Provider

Electric CenterPoint (various other due to deregulated power)

Water Municipal Operations handles water purchased from 
FreshwaterOne

Figure AC.02, Major Employers

Business Type Name of Employer

Gas Station Chevron

Gas Station Texaco

City Government Arcola City Hall

Airport Houston Southwest Airport

Gas Station Exxon
 (Interview, City of Arcola City Secretary)

Airport, a small public-use airport . 

Arcola was incorporated in 1986 and is governed as a General Law City by a Mayor, Mayor Pro-Tem and 5 
City Council members. These elected officials are supported by the City Administrator, Secretary, Police 
Department, maintenance personnel, a bookkeeper and 2 municipal clerks.

Arcola is served by the Fort Bend Independent School District (ISD). Major employers and utility providers 
are shown in Figures AC.02 and AC.03.

 (Interview, City of Arcola City Secretary)

Community Planning Involvement

Figure AC.04, City of Arcola Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure AC.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Arcola MPC.

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection
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1.2 Outreach Strategy
The City of Arcola was active in the outreach activities used to request public participation in the Fort 
Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Arcola advertised the Fort Bend County HMP Update Public Survey on the Arcola homepage, www.
arcolatexas.org.

Although there were no survey results for the City of Arcola, there were 377 total responses to the survey. 
Survey data was directly incorporated into the risk ranking process for hazards and mitigation actions. 
Details regarding the incorporation of the survey results are included in Chapter 2, the risk assessment 
portion of the main plan document. 

 EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for all citizens, as well as stakeholders.

Plan Phase Newsletters

Arcola MPC utilized newsletters for each phase of the planning process in order to share updates on the 
planning process with stakeholders, elected officials, City staff and the public. Copies of the newsletters 
can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Arcola website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Arcola City Hall. Comments were collected via 
online form. 
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1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure AC.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure AC.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Fort Bend County Drainage 
Plan Plan Reviewed for possible inclusion of existing projects that are 

identified for the City of Arcola.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Section 2: Risk Assessment
Arcola’s Jurisdictional Hazards

This section contains Arcola’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Arcola was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Arcola is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the jurisdiction. 

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced is hail up to 2.75 inches (69.85 mm) in diameter, corresponding to 
a TORRO Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk assessment 
portion of the main plan document, for hail extent scale descriptions.

Although there were 3 recorded hail events for the planning area, they were recorded for the same day. 
For the purposes of probability, this could be considered 1 event for the area. Based on 1 reported event 
in 21 years, the City of Arcola can expect a hail event approximately once every 21 years on average in the 
future, with hail up to 2.75 inches (69.85 mm) in diameter, corresponding to a TORRO Hailstorm Intensity 
Scale classification of “Destructive.” Therefore, there is a 14% chance of a hailstorm event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $80,000 in property damages within a single 
event, as seen in the NOAA reports for the City. Additional potential impacts can be determined based 
on the maximum hail extent experienced (2.75 inches/69.85 mm), where the TORRO Hailstorm Intensity 
Scale (found in Chapter 2, the risk assessment portion of the main plan document) indicates that impact 
can be expected to include any of the following:

Figure AC.06, Hail Occurrences, City of Arcola

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
ARCOLA 5/30/1999 Hail 69.85 0 0 80,000 0
ARCOLA 5/30/1999 Hail 44.45 0 0 40,000 0
ARCOLA 5/30/1999 Hail 69.85 0 0 80,000 0

Total 0 0 $200,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 3 documented hail events listed for the City of 
Arcola and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events were 
not documented per jurisdiction until 1995. The hail events reported for the City are shown in the Figure 
AC.06.

Fatality, injury and damage amounts are shown in Figure AC.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 
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• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Varying degrees of aircraft damage

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries

Hailstorms: Vulnerability Summary

The City vehicles include police cars for the Arcola Police Department, which do not have covered parking 
areas. Arcola does not have any other heavy equipment or vehicles that require protection. City-owned 
structures have metal roofs that are typically more resistant to hail damage than composite roofs, 
however these structures are not reinforced for hail damage and some vulnerability remains for the 
structure that serves as both City Hall and the Police Department. According to community testimony, 
over 40% of Arcola residents live in manufactured or mobile homes. These structures face more 
vulnerability to structural damage to hail than site-built homes.
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Windstorms

Windstorms: Location

The entire extent of the City of Arcola is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the jurisdiction. 

Windstorms: Previous Occurrences

While the City of Arcola has not had any previous occurrences reported through the NOAA Storm Events 
Database, if an event were to occur, it would be similar in size and magnitude to events within the 
surrounding County area. Figure AC.07 lists the 51 wind events reported for Fort Bend County and its 
unincorporated jurisdictions since the year 1955. 

Fatality, injury, and damage amounts are shown in Figure AC.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure AC.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/25/1955 Thunderstorm 
Wind 66 kts. 0 0 0 0

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 65 kts. 0 0 0 0

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 51 kts. 0 0 0 0

FORT BEND 
CO. 5/17/1968 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 8/28/1971 Thunderstorm 

Wind 50 kts. 0 0 0 0

FORT BEND 
CO. 9/3/1975 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 7/26/1977 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 8/20/1978 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/22/1979 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 7/10/1979 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/15/1980 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/9/1981 Thunderstorm 

Wind NA 0 0 0 0
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Figure AC.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/10/1981 Thunderstorm 
Wind NA 0 0 0 0

FORT BEND 
CO. 6/16/1983 Thunderstorm 

Wind 52 kts. 0 0 0 0

FORT BEND 
CO. 8/20/1985 Thunderstorm 

Wind 56 kts. 0 0 0 0

FORT BEND 
CO. 10/15/1985 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/17/1986 Thunderstorm 

Wind 56 kts. 0 0 0 0

FORT BEND 
CO. 8/4/1986 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/16/1987 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/3/1989 Thunderstorm 

Wind 52 kts. 0 0 0 0

FORT BEND 
CO. 4/26/1990 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/22/1992 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind NA 0 0 0 0

Longpoint 6/9/1994 Thunderstorm 
Wind NA 0 0 5,000 0

Lake Olympia 6/20/1994 Thunderstorm 
Wind NA 0 0 5,000 0

FORT BEND 
CO. 10/8/1994 Thunderstorm 

Wind NA 0 0 5,000 0

FORT BEND 
CO. 1/22/1995 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 6/28/1995 Thunderstorm 

Wind NA 0 0 5,000 0

FORT BEND 
CO. 8/18/1995 Thunderstorm 

Wind NA 0 0 5,000 0

FORT BEND 
(ZONE) 2/20/1997 Strong Wind NA 0 0 15,000 0
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Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed 
conditions on land and sea. According to the reported previous windstorm 
occurrences in the surrounding areas, the maximum wind extent experienced was 
70 knots (Beaufort Wind Scale Classification: “Hurricane”). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind 
extent scales.

Based on 51 reported events in 61 years, a wind event occurs approximately once 
every year on average in Fort Bend County. Since wind events can happen anywhere throughout the HMP 
update area, the City of Arcola’s future probability is assumed to be similar to the surrounding County 
area. In the future, the City can expect a wind event of up to 70 knots (Beaufort Wind Classification: 
Hurricane), approximately once every year on average. Therefore, there is a 84% chance of a windstorm 
event in a given year. 

Figure AC.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

CLODINE 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000 0

GUY 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000 0

Countywide 8/31/1999 Thunderstorm 
Wind NA 0 0 50,000 0

Countywide 4/16/2001 Thunderstorm 
Wind NA 0 0 1,000,000 0

GUY 8/28/2001 Thunderstorm 
Wind NA 0 0 25,000 0

FRESNO 9/20/2001 Thunderstorm 
Wind NA 0 0 5,000 0

CLODINE 6/16/2002 Thunderstorm 
Wind  51 kts. EG 0 0 2,000 0

FRESNO 7/18/2003 Thunderstorm 
Wind 52 kts. EG 0 0 4,000 0

DEWALT 6/21/2008 Thunderstorm 
Wind 59 kts. EG 0 0 25,000 0

CLODINE 9/3/2009 Thunderstorm 
Wind 70 kts. EG 0 0 3,000 0

TAVENER 10/29/2009 Thunderstorm 
Wind 50 kts. EG 0 0 0 0

CLODINE 6/5/2011 Thunderstorm 
Wind 53 kts. EG 0 0 3,000 0

FRESNO 8/16/2013 Thunderstorm 
Wind 55 kts. EG 0 0 0 5,000

TAVENER 5/26/2014 Thunderstorm 
Wind 61 kts. EG 0 0 0 0

Total 0 0 $1,187,000 $5,000
 NA - No data available  EG - Estimated Gust

(National Oceanic and Atmospheric Administration, 2016)
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Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the surrounding area 
indicate a “Hurricane” wind extent, which is described by the Beaufort Wind Scale 
as involving winds being powerful enough to cause trees being broken or uprooted 
while causing considerable structural damage.

Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 

responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

According to community testimony, Arcola has a high number of residents residing in manufactured 
and mobile homes, accounting for nearly 40 percent of private residences. These buildings are more 
susceptible to damages from extreme wind events than site-built structures. The City has recently passed 
an ordinance disallowing the future placement of the structures within City limits. This should lessen 
vulnerability, but remains a concern for those structures grandfathered under the ordinance and allowed 
to remain within the City. Testimony also indicated structural and vehicle damage as concerns for Arcola, 
as debris damage previously impacted the community in 2008 (without data that could be used for 
analysis purposes or probability calculations). 

The building that serves as City Hall and the Police Department (combined) is a modular building and not 
retrofitted to mitigate damages caused by high winds. Damages sustained by an extreme wind event to 
this facility could hinder the ability to provide crucial services needed by the community.    



12

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Arcola 

Tornadoes

Tornadoes: Location

The entire extent of the City of Arcola is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for the City 
of Arcola and 29 documented events listed for Fort Bend County since year 1950. While the database lists 
events since 1950 for the County, events were not documented per jurisdiction until 1993. The tornado 
events reported for the City of are listed in Figure AC.08. 

Fatality, injury and damage amounts are shown in Figure AC.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrence in the jurisdiction, the 
maximum tornado extent experienced was a category F0. Refer to Chapter 2, the risk assessment portion 
of the main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational 
Enhanced Fujita (EF) Scale.

Based on 1 reported event in 23 years, the City of Arcola can expect a tornado event approximately once 
every 23 years on average in the future, with up to a F0 magnitude. Therefore, there is a 4% chance of a 
tornado event in a given year. 

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The City of 
Arcola has experienced a tornado at a F0 level in the past. If similar events were to happen in the future 
in the City, the type of impacts that the planning area could expect associated with that magnitude would 
include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney      
             damage; winds between 40 and 72 mph.

             (Tornado Facts, 2016) 

Additional impacts from tornado events could include downed utility poles or street signals, and debris 
on roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources.   

Figure AC.08, Tornado Events, City of Arcola

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

ARCOLA 1/27/1997 Tornado F0 0 0 5,000 0

(National Oceanic and Atmospheric Administration, 2016)
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Tornadoes: Vulnerability Summary

With over 40 percent of Arcola residents living in manufactured or mobile 
homes, their structures and personal safety are concerns for elected officials as 
these buildings are more susceptible to damages from tornadoes than site-built 
structures. 

The building that serves as City Hall and the Police Department (combined) is a 
modular building and not retrofitted to mitigate damages caused by the high winds 
that accompany a tornado event. Damages sustained by a tornado to this facility 

could hinder the ability to provide crucial services needed by the community.   

There is a structure behind City Hall that could be used for temporary shelter in the event of a tornado, 
however there is always a risk associated with asking people to go outdoors to seek shelter outside of 
their homes, as they may be caught in the storm as they drive. The City does not have an alert notification 
system, but could utilize the Fort Bend County resources for this service with proper coordination. There 
are no outdoor warning sirens in Arcola. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Arcola is experiencing new development with 5 new subdivisions (Arcola Farms, Arcola Heights, Pinedale 
Manor, Newpoint Estates, and Manuel Escalero) being built within the City limits. New development 
may be occurring in areas previously unknown as risk areas for expansive soils, resulting in risk for new 
structures. Building standards help mitigate the impact to an extent. Besides this new construction, a 
portion of the residences in the community were constructed when the City was not yet incorporated. 
Since building standards were not in place for this earlier development, it is possible that those structures 
could be impacted by expansive soils in the event of shrink-swell activity. 

The City of Arcola does not report significant occurrences within the City limits that create concern for 
this hazard. The community is seeking to expand on residential and commercial development in the 
future. The development of previously undeveloped areas could result in the discovery of previously 
undetected areas of expansive soils.
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Floods

Floods: Location

The location of 1% (100-year) and 0.2% (500-year) Annual Chance Event (ACE) 
floodplains as well as the Shaded Zone X - Protected by Levee SFHA’s are shown 
in Figure AC.09 and are based off of the best public information available to date. 
These are the locations within the planning area that are most affected by flooding. 
Figure AC.10 provides the total acreage in the jurisdiction that is located in the 1%  

                                      and 0.2% floodplains as wells as Shaded Zone X - Protected by Levee.

Figure AC.09, Special Flood Hazard Areas, City of Arcola

Figure AC.10, City of Arcola Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

131 131* 2
*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented flood 
event listed for the City of Arcola from year 1997. However, the County has 
received 3 disaster declarations for flooding since May of 2015. Narratives detailing 
these events can be found in the Fort Bend Unincorporated Annex within the 
Floods: Significant Occurrences section. Due to the nature of NOAA reporting, these 
events may have not be reported and included within the database, or not reported 
under many of the jurisdictions that may have been affected. As such, the City of 

Arcola may have been affected by these events although they were not reported under this jurisdiction. 

Fatality, injury and damage amounts are shown in Figure AC.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure AC.11, Flood Events, City of Arcola

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

ARCOLA 4/18/2009 Flash Flood 0 0 $1,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend Unin-
corporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to in 
Floods: Previous Occurrences above. 

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-year Water Surface 
Elevations (WSE’s) and HAZUS depth grids. An example of flooding within the jurisdiction is the area along 
McKeever Road near Oyster Creek. This area has an approximate overbank ground elevation of 62 feet 
(per Light Detection and Ranging [LiDAR]) with an intersecting 100-year WSE of 64 feet. Although in-
channel water depths within the Creek would be greater, anticipated overbank water depths could impact 
community structures up to 2 feet in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 1 reported event in 
19 years, the City of Arcola can expect a flood event approximately once every 19 years on average in the 
future, with flood water depths impacting community structures up to 2 feet.
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Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $368,665,653. There were no building losses estimated for this scenario. 

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the City 
of Arcola. HAZUS results are calculated to census blocks. This analysis utilized the 
2013 USGS National Elevation Dataset (NED) 1/3 arc-second Digital Elevation Model 
(DEM). These blocks were then intersected with the City to run a weighted area 
analysis to get jurisdictional results. The following describes results of the 100-year 
Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results
General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within the City. “At least 
moderately damaged” is defined by HAZUS as greater than 10% damage to a building.

 

Figure AC.12, Building Counts, City of Arcola

Residential Commercial Other Total
533 55 15 603

Figure AC.13, Building Replacement Value, City of Arcola

Building ($) Content ($) Total ($)
228,511,550 140,154,103 368,665,653

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of community hospital beds are 
available for use by patients already in the hospital and for those injured by an event. 

Debris Generation

HAZUS estimates no debris will be generated in this scenario, requiring 0 truckloads (with 1 to 25 tons per 
truck).

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates no one will be displaced due 
to the flood. Displacement includes households evacuated from within or very near to the inundated 
area. As a result, there are no households estimated to seek temporary shelter.
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Floods: Vulnerability Summary

Although there are no homes in the floodplain in Arcola, extraordinary rain events 
result in localized flooding. According to community testimony, such events result 
in flooded residential structures on McKeever Road, Coen Road, North Pine, 
Post Road, Ladonia Street, and Rosen Avenue. In the past, several homes were 
left uninhabitable, with some having complete ruin on their first floor. As these 
homes were not in the Special Flood Hazard Area, no extra elevation was required 
during construction and no residents had purchased flood insurance. Past localized 

flooding damages have compromised the City’s most critical facility, leaving City Hall vulnerable to future 
damage. Community officials state that key infrastructure, such as roads (specifically including Main 
Street, Compton, Manor Street, North Pine Street, South Pine Street, Masterson Road, Dallas Avenue, 
Ladonia Street, Rosen Avenue, Post Road, West Davis, and Davis), bridges, and culverts are vulnerable 
to localized flooding damage due to deterioration caused by previous flood damage. Although the ditch 
systems that line the streets of the City are typically able to contain the runoff associated with most 
common rain events, they are unable to contain the amount they were constructed to store due to debris 
encroachments. 

National Flood Insurance Program Repetitive Loss (RL)

The City of Arcola is a current participant in the National Flood Insurance Program. As of February of 
2017, the City does not have any listed RL or SRL properties according to FEMA RL/SRL data and no claims 
have been made.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure AC.14 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure AC.14 also shows 
the locations of recent study sites discussed in the next section.

Figure AC.14, Groundwater Depletion Zones, City of Arcola

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 
Extensometer sites that were equipped with GPS antennas atop the extensometers’ inner pipe and were 

(Groundwater depletion in the United States (1900−2008), 2013)
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used as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites 
to calculate subsidence rates at each site. The site within the City of Arcola (PAM 
40, illustrated on Figure AC.14), was listed in the report to have had -0.07 feet of 
subsidence in the year 2015 with cumulative recorded subsidence of -0.24 feet 
since the first recorded observation in May 8, 2007 (Fort Bend Subsidence District, 
2015). Although the PAM site was 1 location within the City, it can be assumed 
the rest of planning area would have similar rates of occurrence. It should be 

noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however it is the best data available.

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area, PAM 40, had subsidence occurring at a rate within 1 year of -0.07 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure AC.14, the entire City of Arcola is located within a known groundwater depletion area. 
With the documented occurrence of subsidence from recent studies, the probability of a future land 
subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.07 feet each year. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

All of the subdivisions and infrastructure within the City are vulnerable to this hazard. A future 
vulnerability could stem from further residential development and population growth that could 
deplete groundwater levels and create land subsidence incidents. Additionally, a general lack of concern 
stemming from a lack of occurrences lends to less attention to mitigating the hazard and a general 
increase in vulnerability. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City of 
Arcola is equally exposed to a hurricane or tropical storm. Figure AC.15 illustrates 
the location of the planning area with historical hurricane and tropical storm paths 
documented by NOAA.

Figure AC.15, Historical Hurricane/Tropical Storm Paths, City of Arcola

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure AC.16 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Arcola. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the City would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure AC.16, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on for the City of Arcola. The 
following describes the results of this analysis.

Figure AC.17, Property Damage Losses, City of Arcola

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

368,665,653 8,879,000 1,806,000 10,685,000

HAZUS-MH Results
General Building Stock Damage

The total property damage losses were $10,685,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 6 buildings will experience severe damage and 3 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure AC.17.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the City can 
expect an event approximately once every 6 years on average, of up to a magnitude 
of a Category 4 Hurricane at a 100yr Max Wind Speed of 110 mph based on 
historical extents and HAZUS analysis.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 960 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 39 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 37 tons of tree debris will be generated. The number of tree 
debris truckloads will depend on how the 37 tons (370 cubic yards) of tree debris are collected and 
processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
6 households to be displaced due to the hurricane while 1 person will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Arcola can expect to be impacted with 
debris and possible utility interruptions of critical infrastructure. In addition, the community’s proximity 
to US Highway 6, and Fort Bend County’s designation as a “Pass-Through” community, could lead to traffic 
delays caused during coastal evacuation. 

The modular building used as City Hall and the Police Department is vulnerable to the forceful winds 
associated with hurricanes and tropical storms. 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service’s Texas Wildfire Risk Assessment Portal (TxWRAP) 
can be used to help communities understand their wildfire risk. Figure AC.19 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within 
the City of Arcola. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 

percentile weather categories.  

 (Texas A&M Forest Service, 2016)

Figure AC.19, Characteristic Fire Intensity Scale (FIS) and Reported Wildfire Ignitions, City of Arcola
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Arcola. As of the data collection effort in 2016, the 
sources’ available data ranged from the years 1980 to 2015.

Wildfires: Extent and Probability

Figure AC.20 lists the Fire Intensity Acreage for the City according to the Texas A&M 
Forest Service TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity 
Scale (FIS), refer to Chapter 2, the risk assessment portion of the main plan document.

Figure AC.20, TxWRAP Fire Intensity Acreage, City of Arcola

Class Acres Percent

Non-Burnable 776 45.30%
1 (Very Low) 223 13.00%

1.5 163 9.50%

2 (Low) 50 2.90%

2.5 39 2.30%

3 (Moderate) 462 27.00%

3.5 0 0.00%

4 (High) 0 0.00%

4.5 0 0.00%
5 (Very High) 0 0.00%

Total 1,713 100%

Although there were no wildfire ignition reports found for the City of Arcola from TxWRAP or USGS Fire 
Occurrence data, a wildfire can be ignited from a variety of sources including lightning or human activity 
such as campfires, smoking, arson, or equipment use. Therefore, the probability of a future wildfire event 
for the City is moderate, 1-10 occurrences in the next 10 years with up to a potential fire intensity of 3, or 
“Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss 
of life. Figure AC.21 lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the City of Arcola according to the Texas A&M Forest Service TxWRAP Community Summary 
Report. 

Per community testimony (without data that could be used for analysis purposes or probability 
calculations), 1 wildfire ignition occurred within the City in 2017. The fire affected 1 vacant lot and no 
structures were impacted. 
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Figure AC.21, WUI Acreage, City of Arcola

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.00% 113 9.60%

1hs/40ac to 1hs/20ac 3 0.30% 119 10.00%

1hs/20ac to 1hs/10ac 26 2.30% 140 11.80%

1hs/10ac to 1hs/5ac 29 2.50% 156 13.20%

1hs/5ac to 1hs/2ac 433 38.00% 400 33.70%

1hs/2ac to 3hs/1ac 647 56.90% 258 21.80%

GT 3hs/1ac 0 0.00% 0 0.00%

Total 1,138 100% 1,186 100%

Wildfires: Vulnerability Summary 

Arcola has USDA-funded fire hydrants that can be utilized by firefighting pumper 
trucks. Arcola’s fire service is provided by the Fresno Fire Department, which is 
located nearby but not actually within the City limits. The lack of this resource 
within the City could impact response time to a wildfire ignition. In addition, the 
40% make-up of residential structures being manufactured homes increases the 
vulnerability to wildfires due to the flammability of these structures as compared to 
site-built structures.  



29

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Arcola 

2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Arcola completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure AC.22 where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure AC.22, Risk Ranking Results, City of Arcola

Ranking Order Hazard Risk Ranking Value

1 Drought 84
1 Expansive Soils 84
1 Extreme Heat 84

4 Hurricanes/Tropical Storms 81

5 Tornadoes 68
5 Hail Storms 68
5 Wind Storms 68
5 Lightning 68
9 Severe Winter Storms 64

10 Land Subsidence 62
11 Floods 60
12 Wildfire 47
- Dam/Levee Failure (Not Profiled) -
- Earthquakes (Not Profiled) -
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Figure AC.23, Existing Capabilities, City of Arcola

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates can be enhanced 
through introducing the Mayor to newly-developed 
mitigation information sessions. These will allow 
communication about community risks and the latest 
mitigation strategy.

City Administrator Staff

Support for implementation of mitigation actions can be 
enhanced through introducing the City Administrator to 
newly-developed mitigation information sessions. These 
will allow communication about community risks and the 
latest mitigation strategy.

Engineer/Floodplain 
Administrator Consultant

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance can be enhanced 
by Engineer attendance at new advanced floodplain 
management courses offered by State and Federal 
agencies. 

Police Chief Staff
Assistance with flood-related traffic control and 
evacuation planning can be improved by adding the Police 
Chief to the Mitigation Planning Committee. 

Community Development 
Block Grant 

Funding

Adding new line items to funding budget for projects 
that may meet mitigation goals and can also be used for 
supplementing local cost-share for Hazard Mitigation 
Assistance grant funding.

Ad Valorem Tax

Sales Tax 

Permitting Fees for 
Development

Enterprise Fund

Arcola Flood Damage 
Prevention Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP) that could be enhanced through 
higher standards adoption (e.g. adopting standards for 
non-regulatory flood areas).

Section 3: Mitigation Strategy 
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure AC.23) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans. 

Completed and canceled actions are also included in a separate section for future reference.

3.1 Existing Capabilities 
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3.2 National Flood Insurance Program (NFIP) Participation
The City of Arcola Flood Damage Prevention ordinance names the Mayor as the Floodplain Administrator, 
however the program is supported by a consultant that serves as the City Engineer. The Flood Damage 
Prevention Ordinance also gives the City’s engineering consultant the authority to review and recommend 
approval for compliant development within the Special Flood Hazard Area. These reviews ensure 
regulation and adherence to the standards adopted as part of the City’s participation in the NFIP. The 
community upholds the minimum standards set forth by the NFIP and will continue to comply with these 
standards while also exploring higher standards for future adoption. Local officials will also consider the 
possibility of application for the Community Rating System. Arcola has a total of 18 NFIP policies in force, 
as of June 2017. This totals $4,876,200 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon 

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

1  Regional Drainage Improvements (previously action 1 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Minimize repetitive loss flooding in Arcola 
by implementing the following regional 
drainage improvements (a) Installation of 2 
or more detention ponds; (b) installation of 
2 or more pump stations; and (c) road grade 
elevation improvements. This is a multi-
jurisdictional project involving Arcola (Fort 
Bend County), Manvel (Brazoria County) and 
Pearland (Brazoria County), along with input 
from Fort Bend and Brazoria Counties. 

FBC Engineering, FBC Drainage District, 
Brazoria Floodplain Administrator, City 

of Pearland (Public Works – Streets 
and Drainage)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$14 million / General Fund / In-kind Services Approximately 24 months 
from funding allocation

Seeking 
funding 
source.

E/F

Cost and Benefit Considerations
Preliminary review indicates project is very cost effective.

2  Replacing Existing Culverts with Larger Culverts (previously action 2 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Replace existing culverts with larger culverts 
for better drainage in the North Pine 
Subdivision and Ladonia at Post Street. 

FBC Engineering, FBC Drainage District, 
City of Arcola

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$300,000 / General Fund / In-kind Services 12 months In Progress E

Cost and Benefit Considerations
Preliminary review indicates project is very cost effective.
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3  Reinforcement of Critical Facilities (previously action 3 in 2011 plan)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Reinforcement of critical facilities to 
withstand high winds from severe weather. 

Arcola City Administrator’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$200,000 / General Fund / In-kind Services 24 months In Progress E
Cost and Benefit Considerations

Preliminary review indicates project is very cost effective.

4  Promote Flood Insurance (previously action 4 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of flood insurance. 
Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP). 

Arcola Mayor’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

5  Increase Public Education of Mitigation Techniques (previously action 5 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increase public education of mitigation 
techniques for all hazards. Distribute 
information regarding flood hazards, SFHA’s, 
and potential mitigation measures using the 
local newspaper, utility bill inserts, inserts 
in the phone book, a City hazard awareness 
website, and an educational program for 
school age children or “how to” classes in 
retrofitting by local merchants. Integrate 
“Disaster Resistance Education” into the 
public school curriculum. Provide public 
education on the importance of maintaining 
the ditches. 

Arcola City Secretary’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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6  Evacuation Plans (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. 

Arcola City Administrator’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 18 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

7  Wildfire Hazard Areas (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas. 

Fresno Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 18 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

8  Develop and Implement Drought Contingency Plan (previously action 8 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop and implement drought 
contingency plan.

Municipal Operations (Contracted by 
City of Arcola)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Not Started N/A

Cost and Benefit Considerations
Not independently cost effective.
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9  Public Information Campaigns (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

Arcola City Secretary’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months In Progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.

10  Evaluate Excess Heat Risks (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income.

Fresno Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 12 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

11  Address High Risk Populations (Excessive Heat) (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks.

Fresno Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 12 months In Progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.



35

M
itigation Strategy

Fort Bend County Hazard Mitigation Plan, City of Arcola 

12 Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

Arcola City Administrator’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.

13 Various Mitigation Actions to Reduce Wildfire Risk (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire 
and brushfire risk. Actions may include 
informing property owners of appropriate 
actions, clearing vegetation, and monitoring 
antecedent conditions, among others.

Fresno Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 18 months In Progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be in-expensive and prevent fires.

14 Structural/Engineering Study of Arcola Public Facilities (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Arcola public facilities to ensure 
their soundness with respect to resisting the 
effects of high winds, extreme roof loading 
from snow or ice, and hail. Forms basis of 
decisions about any additional actions to 
mitigate risk.

Arcola City Administrator’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In Progress E

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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15 Installation of Grounding Systems

Hazard Item Description Implementation Agency 

Lightning Purchase and installation of grounding 
systems to mitigate lightning hazards in the 
City of Arcola

Arcola Contractors (under advisement 
of City Administrator’s Office)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 (rough estimate) / General Fund / In-
kind Services 24 months Not started E

Cost and Benefit Considerations
The benefit of mitigating the loss of electrical power for the residents and governmental function of Arcola lessen the 
expense of the utilization of generator power during outage events, as well as the cost of interruptions on business. 

With further calculation, it is possible that the project could be deemed cost-effective. 

16 Restriction/prohibiting Development in Areas

Hazard Item Description Implementation Agency 

Expansive Soils Restrict and/or prohibit the development 
in areas of Arcola to mitigate the expansive 
soils hazard.

Arcola Elected Officials

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing Staff / In-kind Services 9 months Not started F

Cost and Benefit Considerations
The action to pass an ordinance reducing the development of structures within areas that are identified as vulnerable 

expansive soils (if future studies locate these areas) would have few administrative costs. A consideration would have to 
be made for how the restriction could impede community growth. 

17 Emergency Communications - Weather Radio Installation at Public Buildings and Phone Tree 
Development

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storm, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Installation of permanent weather radio 
and weather station at City of Arcola 
structures, with back-up power source. 
Create phone tree with volunteer 
responsibilities for non-critical hazard call 
down messaging, such as drought alerts.

Arcola Contractors (under advisement 
of City Administrator’s Office)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing staff / In-kind services  6 months Not started N/A

Cost and Benefit Considerations

This low cost activity provides the ability for the local community to make rapid contact to provide their citizens 
messaging when hazard conditions are dangerous. This would benefit all citizens in the community.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure AC.24. Mitigation action prioritization, Figure AC.25, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure AC.24, Mitigation Action Summary Worksheet
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Figure AC.25, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action
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Political
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Total Score

17. Emergency Communications 
- Weather Radio Installation at 
Public Buildings and Phone Tree 
Development

1 0 1 1 0 0 1 1 0 1 84 90

5. Increase Public Education of 
Mitigation Techniques + 0 + + 0 0 + + 0 0 84 89

8. Develop Drought Contingency Plan + + 0 0 0 + 0 - + + 84 88
6. Evacuation Plans + 0 + 0 0 0 + + 0 0 81 85

16. Restricting/Prohibiting 
Development in Areas 0 + + - 0 + - + 0 0 84 85

11. Address High Risk Populations 
(Excessive Heat) + 0 - - - + + 0 0 0 84 84

10. Evaluate Excess Heat Risks + 0 0 0 0 + 0 - - - 84 83

9. Public Information Campaigns + + 0 0 - - - - - - 84 80

14. Structural/Engineering Study of 
Arcola Public Facilities + + - 0 0 0 - - 0 0 81 80

15. Installation of Grounding Systems + + 0 - - + 0 0 0 0 68 69

3. Reinforcement of Critical Facilities + + 0 0 0 0 - - 0 0 68 68

12. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + + - - - + + - - 64 64

1. Regional Drainage Improvements + + 0 + 0 + - - 0 0 60 62

2. Replacing Existing Culverts with 
Larger Culverts + + 0 + 0 + - - 0 0 60 62

4. Promote Flood Insurance 0 0 - - - 0 - - 0 0 60 55

7. Wildfire Hazard Areas + + + 0 0 0 + + 0 - 47 51

13. Various Mitigation Actions to 
Reduce Wildfire Risk + + + - - - + + - - 47 47
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Mitigation Actions by Hazard

The mitigation actions in Figure AC.26 are shown with the hazards that they mitigate. 

Figure AC.26, Mitigation Action Impact, City of Arcola
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3.6 Integration Efforts 
Figure AC.27 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Arcola documents, programs and regulations.

Figure AC.27, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

Arcola 
Development 
Services

Program Action
Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City.

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Funding Action

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) 

Funding Action

Identify actions that can be funded through new and existing 
grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Funding Action

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update 

The City of Arcola incorporated the HMP into other planning mechanisms as a demonstration of progress 
in local hazard mitigation efforts. This was achieved by identifying MPC planners and or stakeholders to 
participate in the development of the Fort Bend County Drainage Plan.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Arcola has 5 new subdivisions that have begun development since the last HMP update. This population 
increase can be attributed to Houston-area transplants emerging within the City, as a more affordable 
alternative. The addition of these new residential areas and the passage of an ordinance that prohibits 
the addition of manufactured or mobile homes to the community will change the face of Arcola. Some 
new stores have been built within the City limits, which supplements the sales tax base. The change to 
ordinances that encourages more site-built homes will decrease vulnerability and risk. 

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary - Completed and Canceled

All of Arcola’s mitigation actions from the 2011 Fort Bend County HMP were carried over into the 2017 
Fort Bend County HMP Update. No actions were shown as completed or canceled. 

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. 

The Mayor of Arcola provided testimony regarding the push toward improving the infrastructure for 
water, wastewater and sewer in the community. This, along with an overall priority of quality of life for 
Arcola residents, drives forth the pursuit of grants and loans to help fund some of the projects that will 
accomplish these goals. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure AC.28, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Arcola
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Jurisdiction Adoption Documentation Placeholder
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City of Beasley Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Beasley 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Beasley’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy, 

• incorporation efforts, and

• plan maintenance procedures.

*Population: 613

Size of Community: 0.98 sq. miles

*Population over 65 years old: 75

*Population under 16 years old: 182

*Economically Disadvantaged Population ($0-$20k) : 16

Beasley is serviced by the following responders:

Fire: Beasley Community Volunteer Fire 
Department, ESD #8

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fort Bend County Sheriff’s Office

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates

Figure BS.01, Beasley Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

Located 7 miles west of Rosenberg, 
Texas on US 59. Beasley is a 
bedroom community with mostly 
farmland. A majority of the 
City’s residents work outside of 
Beasley. Due to its proximity to 
Houston, there is a gradual trend of 
population growth and development 
occurring in this small City. 

The City is governed as a General 
Law City by a Mayor, Mayor Pro-Tem 
and 5 Aldermen. These officials are 
supported by 2 part-time paid staff, 
a City Secretary and 2 maintenance 
workers. The community is serviced 
by Lamar Consolidated Independent 
School District (ISD). The City’s 
major employers and utility 
providers are shown in Figures BS.02 
and BS.03.

Map Not to Scale.

NORTH
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Figure BS.03, Utility Providers

Type Provider

Electric CenterPoint

Water City of Beasley Water Supply

Figure BS.02, Major Employers

Business Type Name of Employer

Retail Pilot Truck Stop

Retail 786 Truck Stop
 (Interview, City of Beasley, 2017)

Community Planning Involvement

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 City Council/Commissioner’s 
Court Agenda Items

 9 Public Survey Posting/
Collection

Figure BS.04, City of Beasley Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure BS.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Beasley MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection
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1.2 Outreach Strategy
The City of Beasley was active in the outreach activities used to request public participation in the Fort 
Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Beasley advertised the Fort Bend County HMP Update Public Survey on the Beasley public announcement 
bulletin board. 

Although there were no survey results for the City of Beasley, there were 377 total responses to the 
survey. Survey data was directly incorporated into the risk ranking process for hazards and mitigation 
actions. Details regarding the incorporation of the survey results are included in Chapter 2, the risk 
assessment portion of main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Beasley MPC utilized newsletters for each phase of the planning process in order to share updates on the 
planning process with stakeholders, elected officials, City staff and the public. Copies of the newsletters 
can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Beasley website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Beasley City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure BS.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure BS.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Fort Bend County Drainage 
Plan Plan Reviewed for possible inclusion of existing projects that are 

identified for the City of Beasley.

Beasley Mobile Home 
Ordinance Regulation Reviewed regulation for incorporation into plan as mitigation 

measure for wind, tornado and hurricane/tropical storm hazards. 

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Section 2: Risk Assessment
Beasley’s Jurisdictional Hazards

This section contains Beasley’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of main plan document.

When available, data specific to Beasley was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Beasley is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the jurisdiction. 

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 3 documented hail events listed for the City of 
Beasley and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events were 
not documented per jurisdiction until 1995. The hail events reported for the City are shown in the Figure 
BS.06.

Fatality, injury and damage amounts are shown in Figure BS.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced is hail up to 0.75 inches (19.05 mm) in diameter, corresponding to 
a TORRO Hailstorm Intensity Scale classification of “Significant.” Refer to Chapter 2, the risk assessment 
portion of main plan document, for hail extent scale descriptions.

Based on 3 reported events in 21 years, the City of Beasley can expect a hail event approximately once 
every 7 years on average in the future, with hail up to 0.75 inches (19.05 mm) in diameter, corresponding 
to a TORRO Hailstorm Intensity Scale classification of “Significant.” Therefore, there is a 14% chance of a 
hailstorm event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $15,000 in property damages within a single 
event as seen in the NOAA reports for the City. Additional potential impacts can be determined based 
on the maximum hail extent experienced (0.75 inches/19.05 mm), where the TORRO Hailstorm Intensity 
Scale indicates that impact can be expected to include the following:

• Significant damage to fruit, crops and vegetation

Figure BS.06, Hail Occurrences, City of Beasley

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
BEASLEY 8/31/1999 Hail 19.05 0 0 15,000 0
BEASLEY 4/7/2003 Hail 19.05 0 0 2,000 0
BEASLEY 4/11/2004 Hail 19.05 0 0 5,000 0

Total 0 0 $22,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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If an event of higher magnitude were to occur then what has been reported 
through NOAA, additional impacts could be expected and could include varying 
degrees of property damage as well as risk of injuries.

Hailstorms: Vulnerability Summary

Community testimony indicates that the City has not experienced significant impact 
as a result of hailstorms in the recent past. The Beasley vehicles are all kept in a 
City barn when not in use, as well as other equipment. Fire trucks are kept in a 

fire station building. Almost all City structures have metal roofs, with the exception of City Hall, which is 
a donated residential building with a composite roof. This type of roofing is more vulnerable to hail and 
could sustain more damage. 



7

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Beasley 

Windstorms

Windstorms: Location

The entire City of Beasley is exposed to some degree of wind hazard. Since wind 
can occur at any location, wind events can be experienced anywhere within the 
planning area.

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented wind events listed for the City 
of Beasley and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind events reported for the City are shown in Figure BS.07.

Fatality, injury, and damage amounts are shown in Figure BS.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure BS.07, Reported Wind Events, City of Beasley

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

BEASLEY 12/23/2002 Thunderstorm 
Wind 52 kts. EG 0 0 15,000 0

BEASLEY 1/25/2012 Thunderstorm 
Wind 56 kts. EG 0 0 4,000 0

Total 0 0 $19,000 $0
NA - No data available       EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 56 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion of main plan document, for a description of wind extent scales.

Based on 2 reported events in 22 years, the City of Beasley can expect a wind event of up to 56 knots 
approximately once every 11 years on average in the future (Beaufort Wind Scale Classification: Violent 
Storm). Therefore, there is a 9% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the surrounding area indicate a “Violent Storm” wind extent, 
which is described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as 
considerable structural damage. Mobile and manufactured homes are most susceptible to windstorm 
damage as they may not have been installed or anchored correctly and can be moved and overturned 
in high winds. According to HAZUS, the jurisdiction contains 98 mobile and manufactured homes which 
comprises approximately 41% of the total building count. 
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Additional impacts from severe wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Residences could be damaged, resulting in periods of impact to their inhabitants 
due to structural damages to their homes or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

Windstorms have been the cause of downed branches and trees in the past within the City. Debris caused 
by downed trees or other residential debris picked up by high winds can cause structural damage and 
impact roads. 

In addition, the CenterPoint Electric above-surface power lines that support the Beasley electrical system 
are vulnerable to damage during windstorms as this could result in an interruption in power for the City 
due to downed lines.

City Hall is run out of a residential structure that lacks retrofitting to mitigate the impacts of high winds. 
Damage to this structure could result in difficulty conducting the official meetings and business needed to 
maintain functionality of community processes and service to the community residents. 
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Tornadoes

Tornadoes: Location

The entire extent of the City of Beasley is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for the City 
of Beasley and 29 documented events listed for Fort Bend County since year 1950. While the database 
lists events since 1950 for the County, events were not documented per jurisdiction until 1993. The 
tornado event reported for the City of is listed in Figure BS.08.  

Fatality, injury and damage amounts are shown in Figure BS.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrence in the jurisdiction, the 
maximum tornado extent experienced was a category F0. Refer to Chapter 2, the risk assessment portion 
of main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational 
Enhanced Fujita (EF) Scale.

Based on 1 reported event in 23 years, the City of Beasley can expect a tornado event approximately once 
every 23 years on average in the future, with up to a F0 magnitude. Therefore, there is a 4% chance of a 
tornado event in a given year. 

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The City 
of Beasley has experienced a tornado at “F0” levels in the past. If similar events were to happen in the 
future in the City, the type of impacts that the planning area could expect associated with that magnitude 
would include:

• Light Damage - Broken branches; shallow rooted trees pushed     
              over; some chimney damage; winds between 40 and 72 mph.

 (Tornado Facts, 2016) 

Figure BS.08: Tornado Events, City of Beasley

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

BEASLEY 3/30/2002 Tornado F0 0 0 150,000 0

(National Oceanic and Atmospheric Administration, 2016)



10

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Beasley 

Additional impacts from tornado events could include downed utility poles, street 
signals, and debris on roadways resulting in obstructions for emergency responders 
and residents entering and leaving their homes.

Residences could be damaged, resulting in periods of impact to their inhabitants 
due to structural damages to their homes or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Manufactured homes make up 41% of the structure count for the community. 
These are more susceptible to tornado damage as they may not have been installed or anchored correctly 
and can be moved and overturned in the high winds that accompany tornadoes. Additionally, debris 
caused by downed trees or other residential debris picked up by the high winds can cause structural 
damage and impact roads impeding emergency service response to the community.

The CenterPoint Electric above-surface power lines that support the Beasley electrical system are 
vulnerable to damage during tornado events as this could result in an interruption in power for the City 
due to downed lines.

Additionally, City Hall is run out of a residential structure that lacks reinforcement to mitigate impacts of 
the high winds associated with tornadoes. Damage to this structure could result in difficulty conducting 
the official meetings and business needed to maintain functionality of community processes and service 
to the community residents. 

There are no structures dedicated to providing a place to shelter during a tornado event, however the 
County provides assistance for temporary shelter for residents whose residences are damaged by severe 
events. Tornado events can be communicated through the use of a tornado siren in Beasley, however 
equipment is electric and does not have a battery back-up or generator to supply power in the event of 
lost power. The community does not have an alert notification system or reverse-911 system, however 
the County has access to a system that can be used. Formal procedures for use of this asset are needed. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Two homes located on Avenue G and South 2nd Street were constructed in the 1930s and there is one on 
South First that is approximately 70 years old. In addition, a home on North 3rd street was built nearly 
100 years ago. The newest homes in the City are in a subdivision on North 9th street. This is in addition to 
homes built in the 1980’s, located on North 8th Street. This range in dates of construction lends to great 
differences in the standards required, as many homes pre-date the adoption of the International Building 
Code. The adoption of these codes coincided with the incorporation of the City in the 1970’s. This creates 
a vulnerability for older, non-regulated structures. 

Additionally, the community is seeking to expand on residential and commercial development in the 
future. The development of previously undeveloped areas could result in the discovery of previously 
undetected areas of expansive soils.
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Floods

Floods: Location

The location of the 1% Annual Chance Event (ACE) (100-year) floodplains are 
shown in Figure BS.09. As the figure illustrates, there are currently no Special Flood 
Hazard Areas (SFHA’s) identified and no documented low water crossings within 
the planning area. There is an unnamed tributary to Snake Creek located within 
the City, therefore localized flooding can still occur. Structures and roads located 

adjacent to this unnamed tributary would be the areas most affected if a flooding event were to occur. 

Figure BS.09, Flood Hazard Areas, City of Beasley

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for Beasley in the NOAA Storm Events Database, Figure BS.10 lists 
the 19 documented events reported for Fort Bend County and its unincorporated 
jurisdictions since the year 1997. Due to the size and extent of some flood 
occurrences as well as the regional nature of reports in the NOAA Storm Events 
Database, the planning area may have been affected by many of the events that 

were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure BS.10, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure BS.10, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE County 1/27/1997 Flash Flood 0 0 5,000 0
Countywide 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
Countywide 10/18/1998 Flash Flood 0 0 10,000 0
Countywide 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
Countywide 11/12/1998 Flash Flood 0 0 3,000 0
Countywide 5/30/1999 Flash Flood 0 0 50,000 0

EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0

Countywide 8/30/2001 Flash Flood 0 0 50,000 0
SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0

CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above.
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Floods: Extent

As there are no mapped floodplains within the City, flood depths and Base Flood 
Elevations (BFE’s) are unknown for the area. Despite the lack of data, localized 
flooding still occurs within the jurisdiction.

Just outside of the jurisdiction along Cottonwood Creek (located approximately 
0.1 miles east of the City) the approximate in-channel elevation is 100 feet with 
overbank elevation is 105 feet at Hamlink Road (per Light Detection and Ranging 

[LiDAR]). Here, flood depths would be 5 feet. Due to the proximity of the location to the City, it can be 
assumed Beasley could experience similar depths.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years from the NOAA Storm Events Database, a flood event occurs approximately once per year 
on average in Fort Bend County and its unincorporated jurisdictions. Due to the size and extent of some 
flood occurrences, as well as the regional nature of reports in the NOAA Storm Events Database, the 
planning area’s future probability is assumed to be similar to the surrounding County area. The City of 
Beasley can expect a flood event approximately once per year on average in the future, up to 5 feet in 
depth.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

Figure BS.11, All Building Counts, City of Beasley

Residential Commercial Other Total
224 5 12 241

Figure BS.12, All Building Replacement Value, City of Beasley

Building ($) Content ($) Total ($)
31,146,859 18,643,112 49,789,971

Building-Related Losses

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the City of Beasley. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the City to 
run a weighted area analysis to get jurisdictional results. The following describes results of the 100-year 
Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged. “At least moderately damaged” is 
defined by HAZUS as greater than 10% damage to a building. 
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Building-Related Losses

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service 
for more than 1 day on the day of the event. Additionally, the model estimates that 100% of community 
hospital beds are available for use by patients already in the hospital and those injured by an event. 

Debris Generation

HAZUS estimates there will be no debris generated by this event, requiring 0 truckloads (with 1 to 25 tons 
per truck). 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates no one will be displaced or 
require accommodations due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. 

Floods: Vulnerability Summary

Although there are not SFHA’s mapped within the City, local flooding can still occur. According to 
community testimony, homes in proximity to the US Highway 59 overpass that crosses on the south 
side of Beasley are vulnerable to localized flooding. An example includes a home that was flooded 
due to the lack of maintenance under this overpass. City officials are seeking assistance with this 
matter through the Texas Department of Transportation (TxDOT). 

Beasley is made up of a mixture of older and newer homes, some dating back 100 years and others 
being constructed within the last few years. Two homes located on Avenue G and South 2nd Street 
were constructed in the 1930s and there is one on South First that is approximately 70 years old. 
In addition, a home on North 3rd street was built nearly 100 years ago. The newest homes in the 
City are in a subdivision on North 9th street. This is in addition to homes built in the 1980’s, located 
on North 8th Street. This range in dates of construction lends to great differences in the standards 
required, as many homes pre-date the adoption of the International Building Code, Flood Damage 
Prevention Ordinance and Flood Insurance Rate Maps. The adoption of these codes coincided with 
the incorporation of the City in the 1970’s. This creates a vulnerability for older, non-regulated 
structures. 

National Flood Insurance Program Repetitive Loss (RL)

The City of Beasley is a current participant in the Program. As of February of 2017, the City does not 
have any listed RL or SRL properties according to FEMA RL/SRL data and no claims have been made.

Building-Related Losses

Exposed Value is the total building and content values for structures within the 
community. The exposed value for the community is $49,789,971. There were no 
building losses estimated for this scenario.  

owing descri
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure BS.13 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure BS.13 also shows 
the locations of recent study sites discussed in the next section.

Figure BS.13, Groundwater Depletion Zones, City of Beasley

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 

(Groundwater depletion in the United States (1900−2008), 2013)
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). 
Additional GPS sites were developed, Periodically Active Monitor Sites (PAMS), 
to calculate average weekly heights. This data was processed against the data 
calculated by the CORS sites to calculate subsidence rates at each site (Fort Bend 
Subsidence District, 2015). The closest sites to the City of Beasley are PAM 67 ≈ 3.5 
miles northeast of the planning area and (CORS) TXRS located ≈ 5 miles east of the 
City, both shown in Figure BS.13. Figure BS.14 lists the reported rates. Although 
no monitoring sites were listed within the planning area, it can be assumed that 

the City would experience similar rates of occurrence as those observed at the closest proximity sites. 
It should also be noted that the reported subsidence rates do not take into account other factors that 
could have possibly contributed, such as extreme weather or seismic activity, however it is the best data 
available.

Figure BS.14, Observed Subsidence, City of 
Beasley

Monitoring 
Site Name First Observation

2015 One-
Year Observed 

Subsidence (feet)
Cumulative

PAM 67 2/9/2011 -0.02 -0.03

(CORS) TXRS 5/15/2011 -0.01 -0.05

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the sites 
measured near the planning area, the most subsidence observed within 1 year was PAM 67 at a rate of 
-0.02 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure BS.13, the entire City of Beasley is located within a known groundwater depletion area. 
With the documented occurrence of subsidence from recent studies, the probability of a future land 
subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the surrounding areas, up to -0.02 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

(Fort Bend Subsidence District, 2015)
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Land Subsidence: Vulnerability Summary

All 241 structures located within the City of Beasley are equally vulnerable to 
the cracking and damage associated with land subsidence occurrence. As a new 
ordinance rules that all future residential structures must be site-built, there will 
be an increase of site-built homes, instead of the manufactured homes that make 
up much of the community. A lack of concern stemming from minimal reported  
impacts lends to less attention to mitigating the hazard, resulting in a general 
increase in vulnerability.
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City of 
Beasley is equally exposed to a hurricane or tropical storm. Figure BS.15 illustrates 
the location of the planning area with historical hurricane and tropical storm paths 
documented by NOAA.

Figure BS.15, Historical Hurricane/Tropical Storm Paths, City of Beasley

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure BS.16 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Beasley. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of main plan document, for a description of storm extents. 

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)

Figure BS.16, Hurricanes/Tropical Storms Affecting Fort Bend County
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the City can 
expect an event approximately once every 6 years on average, of up to a magnitude 
of a Category 4 Hurricane at a 100yr Max Wind Speed of 112 mph based on 
historical extents and HAZUS analysis.

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the participating communities. 
The following describes the results of this analysis.

Figure BS.17, Property Damage Losses, City of Beasley

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

49,789,971 769,000 338,000 1,107,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $1,107,000. The majority of damage can be expected to impact 
residential areas (98%). The remaining damages (2%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 1 building will experience severe damage and 2 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property losses are shown in 
Figure BS.17.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 
day on the day of the event. One school is expected to receive at least moderate damage (greater than 
50%). Before the hurricane, Fort Bend County had 345 hospital beds available for use. On the day of the 
hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by patients already 
in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be in service. By 30 
days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of debris that will be generated by the hurricane at a total of 113 tons. Of 
the total amount, brick/wood comprises 100% of the total. If the building debris tonnage is converted to 
an estimated number of truckloads, it will require 5 truckloads (with 1 to 25 tons per truck). The model 
estimates that no tree debris will be generated.  

Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the hurricane and the number of displaced people that will require accommodations in temporary public 
shelters. The model estimates 1 household to be displaced due to the hurricane but no one will require 
temporary shelter.
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Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Beasley can 
expect to be impacted with debris and possible utility interruptions of critical 
infrastructure. The large number of manufactured or mobile homes that make up 
41% of the community’s residential structures are highly vulnerable to the high 
winds and flooding associated with hurricanes and tropical storms. In addition, the 
residential structure that is used as City Hall is not built to commercial or industrial 
standards and has not been retrofitted or hardened for impact from high winds. 
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Page 23, Dam/Levee Failure has been redacted from this copy of the plan.

Fort Bend County Hazard Mitigation Plan, City of Beasley 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure BS.18 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within 
the City of Beasley. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 

percentile weather categories. 

Figure BS.18, Fire Intensity Scale (FIS), City of Beasley

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of. As of the data collection effort in 2016, the sources’ 
available data ranged from the years 1980 to 2015.

Wildfires: Extent and Probability

Figure BS.19 lists the Fire Intensity Acreage for the City according to the Texas A&M 
Forest Service TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity 
Scale (FIS), refer to Chapter 2, the risk assessment portion of main plan document.

Figure BS.19, TxWRAP Fire Intensity Acreage – City of Beasley

Class Acres Percent

Non-Burnable 530 86.10%
1 (Very Low) 1 0.20%

1.5 2 0.30%

2 (Low) 9 1.50%

2.5 1 0.20%

3 (Moderate) 72 11.60%

3.5 0 0.00%

4 (High) 0 0.00%

4.5 0 0.00%
5 (Very High) 0 0.00%

Total 616 100%

Although there were no wildfire ignition reports found for the City of Beasley from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
future wildfire event for the City is moderate, 1-10 occurrences in the next 10 years with up to a potential 
fire intensity of 3, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss 
of life. Figure BS.20 lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the City of Beasley, according to the Texas A&M Forest Service TxWRAP Community Summary 
Report. 
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Figure BS.20, WUI Acreage, City of Beasley

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.00% 52 26.60%

1hs/40ac to 1hs/20ac 0 0.00% 17 8.90%

1hs/20ac to 1hs/10ac 5 1.70% 6 2.80%

1hs/10ac to 1hs/5ac 0 0.00% 6 3.00%

1hs/5ac to 1hs/2ac 100 33.90% 49 24.90%

1hs/2ac to 3hs/1ac 190 64.40% 66 33.80%

GT 3hs/1ac 0 0.00% 0 0.00%

Total 295 100% 195 100%

Wildfires: Vulnerability Summary 

The City of Beasley is surrounded by pasture land, with less vegetation than other 
parts of Fort Bend County. The community has not had any recent wildfires and 
part of this can be attributed to the nature of the environment. In addition, the 
community has hydrants that are maintained by their water supply and inspected by 
the fire department. The contracted trash service provides large item pick-up twice 
a year per residence, that allows for brush and tree clean up. The Fort Bend County 
Road and Bridge Department supplements this with brush pick-up services   

                                     as well. Vulnerability does exist with the manufactured homes that make up 41% of 
the residential structures in the community, as they are constructed with materials that have increased 
flammability than site-built homes. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Beasley completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure BS.21 where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure BS.21, Risk Ranking Results, City of Beasley

Ranking Order Hazard Risk Ranking Value

1 Hurricanes/Tropical Storms 84
2 Tornadoes 81
3 Floods 61

3 Wildfire 61

3 Extreme Heat 61
3 Land Subsidence 61
3 Severe Winter Storms 61
8 Drought 37
9 Expansive Soils 34
9 Hail Storms 34
9 Wind Storms 34
9 Lightning 34
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -



28

M
iti

ga
tio

n 
St

ra
te

gy
Fort Bend County Hazard Mitigation Plan, City of Beasley 

Section 3: Mitigation Strategy

Figure BS.22, Existing Capabilities

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator/
Floodplain Administrator/
Mayor Pro-Tem

Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates can be enhanced 
through introduction of newly-developed mitigation 
information sessions. These will allow communication 
about community risks and the latest mitigation strategy.

City Administrator

Staff

Support for implementation of mitigation actions can be 
enhanced through introducing the City Administrator to 
newly-developed mitigation information sessions. These 
will allow communication about community risks and the 
latest mitigation strategy.

Engineer/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance can be enhanced 
by attendance at new advanced floodplain management 
courses offered by State and Federal agencies. 

Ad Valorem Tax

Funding

Adding new line items to funding budget for projects 
that may meet mitigation goals and can also be used for 
supplementing local cost-share for Hazard Mitigation 
Assistance grant funding.

Sales Tax

Water Bonds

Permitting Fees 

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP) that could be enhanced through 
higher standards adoption (e.g. adopting standards for 
non-regulatory flood areas).

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure BS.22) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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1  Emergency Generator - City Hall

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Install an emergency generator to provide 
back-up electrical power to City Hall 
to ensure continuity of government 
operations and to also provide temporary 
sheltering for vulnerable populations in 
the City.

City of Beasley Mayor’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$50,000 Grant / General Fund / In-kind Services

 24 months for grant 
application, purchase, 
installation and grant 

closure.

Searching for 
grant N/A

Cost and Benefit Considerations
Cost-effective – preserves function of a critical facility.

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 National Flood Insurance Program Participation
The City of Beasley Flood Damage Prevention Ordinance names the Mayor as the Floodplain 
Administrator, however the program is supported by a consultant that serves as the City Engineer. The 
Flood Damage Prevention Ordinance authorizes the review and approval for projects for development 
within the Special Flood Hazard Area in order to ensure regulation and adherence to the standards 
adopted as part of the City’s participation in the NFIP. The community upholds the minimum standards 
set forth by the  NFIP and will continue to comply while also exploring higher standards for future 
adoption. Local officials will also consider applying for the Community Rating System program. Beasley 
has a total of 6 NFIP policies in force, as of June 2017. This totals $1,575,000 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

2  Emergency Generator - Fire Department

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Obtain grant to purchase and install 
generator to provide emergency power 
during emergency situations. 

Beasley Volunteer Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$50,000 Grant / General Fund / In-kind Services

 24 months for grant 
application, purchase, 
installation and grant 

closure.

Searching for 
grant N/A

Cost and Benefit Considerations
Cost-effective.
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3  Promote Flood Insurance (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of flood insurance. 
Advertise the availability, cost, and coverage 
of Flood insurance through the National 
Flood Insurance Program (NFIP). 

Beasley City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

4  Increase Public Education of Mitigation Techniques (previously action 6 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increase public education of mitigation 
techniques for all hazards. Distribute 
information regarding flood hazards, SFHA’s, 
and potential mitigation measures using the 
local newspaper, utility bill inserts, inserts 
in the phone book, a City hazard awareness 
website, and an educational program for 
school age children or “how to” classes in 
retrofitting by local merchants. Integrate 
“Disaster Resistance Education” into the 
public school curriculum. Provide public 
education on the importance of maintaining 
the ditches. 

Beasley City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 3 months per project In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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6  Wildfire Hazard Areas Study (previously action 8 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas. 

Beasley Volunteer Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 18 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

7  Develop Drought Contingency Plan (previously action 9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop drought contingency plan through 
contact with State agencies. 

Beasley Mayor’s office with the 
support of Fort Bend County Fire 
Marshall’s Office and Emergency 

Management

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Not Started N/A

Cost and Benefit Considerations
Not independently cost effective. 

5  Evacuation Plans (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. 

Beasley Volunteer Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 12 months Delayed N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 
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8  Public Information Campaigns (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

Beasley City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.

9  Evaluate Excess Heat Risks (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

Beasley City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

10  Address High Risk Populations (Excessive Heat) (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

Beasley City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.
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12  Various Mitigation Actions to Reduce Wildfire Risk (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire 
and brushfire risk. Actions may include 
informing property owners of appropriate 
actions, clearing vegetation, and monitoring 
antecedent conditions, among others. 

Beasley Volunteer Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services

6 months per identified 
action In Progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.

11  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

Beasley Volunteer Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at risk populations.

13  Upgrades to At-Risk Structures (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Based on the results of the study above, 
initiate upgrades to at-risk structures and/
or infrastructure. Mitigates specific risks to 
structures, people and operations. 

Beasley Mayor’s Office with Support of 
Contracted Engineers

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000 to $1M /Varies depending on measure. 
Funding from 

General Fund or FEMA grant program/s / In-kind 
Services

12-18 months per project Not Started E

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.
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14  Structural/Engineering Study of Beasley Public Facilities (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Beasley public facilities to ensure 
their soundness with respect to resisting the 
effects of high winds, extreme roof loading 
from snow or ice, and hail. Forms basis of 
decisions about any additional actions to 
mitigate risk. 

Beasley Mayor’s Office with Support of 
Contracted Engineers

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

15  Require Road Construction to Use Specific Techniques

Hazard Item Description Implementation Agency 

Expansive Soils Require road construction to use techniques 
to include a higher level of soil compaction 
to help mitigate against expansive soils.

Beasley Mayor’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

General Fund / In-kind Services 12 months to write and 
pass new standards 

Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions. 
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16 Household Mitigation Class for Homeowners

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Class for homeowners that provide them 
with Do-It-Yourself options for performing 
mitigation in their own homes. 

Beasley City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing Staff / Cost of class materials / General 
Fund / In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
This low-cost activity will allow residents to undertake self-funded activities to mitigate natural hazards. 
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure BS.23. Mitigation action prioritization, Figure BS.23, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure BS.23, Mitigation Action Summary Worksheet
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Figure BS.24, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

4. Increase Public Education of 
Mitigation Techniques + + + + + + + + + + 84 94

1. Emergency Generator
+ + + + + + 0 + + + 84 93

2. Emergency Generator
+ + + + + + 0 + + + 84 93

16. Household Mitigation Class
+ + + + 0 + + + + + 84 93

5. Evacuation Plans
+ 0 + + + + + + + + 84 93

13. Upgrades to At-Risk Structures
0 + + + + + + + + + 84 93

14. Structural/Engineering Study of 
Beasley Public Facilities 0 + + + + + + + + 0 84 92

6. Wildfire Hazard Areas
+ + + + + + + + + + 61 71

8. Public Information Conditions
+ + + + + + + + + + 61 71

12. Various Mitigation Actions to 
Reduce Wildfire Risk + + + + + + + + + + 61 71

7. Develop Drought Contingency Plan
0 + + + + + + + + 0 61 69

9. Evaluate Excess Heat Risks
+ 0 + + + + + + 0 + 61 69

10. Address High Risk Populations 
(Excessive Heat) + 0 + + + 0 + 0 + + 61 68

11. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ 0 + + + + + + 0 0 61 68
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Mitigation Actions by Hazard

The mitigation actions in Figure BS.25 are shown with the hazards that they mitigate.

Figure BS.25, Mitigation Action Impact, City of Beasley

A
ction N

um
ber

D
rought

Extrem
e H

eat

Severe W
inter 

Storm
s

Lightning

H
ailstorm

s

W
indstorm

s

Tornadoes

Expansive Soils

Floods

Land Subsidence

H
urricanes/ 

Tropical Storm
s

Earthquakes

D
am

/ Levee 
Failure

W
ildfire

1 X X X X X X X X X
2 X X X X X X X X X
3 X
4 X X X X X X X X X X X X
5 X X X
6 X
7 X X
8 X X
9 X

10 X
11 X
12 X
13 X X X X X
14 X X X X X
15 X
16 X X X X X X X X X X X X

Figure BS.24, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

3. Promote Flood Insurance 0 + + + + 0 + 0 + 0 61 67

15. Require Road Construction to Use 
Specific Techniques 0 + + + + + 0 + + 0 34 41
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3.6 Integration Efforts 
Figure BS.26 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Beasley documents, programs and regulations.

Figure BS.26, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of Beasley 
Development 
Services

Program Action
Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City.

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) 

Funding Action

Identify actions that can be funded through new and existing 
grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Funding Action

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update 

The City of Beasley incorporated the HMP into other planning mechanisms as a demonstration of progress 
in local hazard mitigation efforts. This was achieved by identifying MPC planners and or stakeholders to 
participate in the development of the Fort Bend County Drainage Plan.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Due to growth surrounding Houston, Beasley expects to see increases in residential and business growth. 
Large truck stops have been built in the City within the last 5 years, and there are also plans for a strip 
mall. There is a water park under development in the City limits. The community is working on ordinance 
and infrastructure upgrades to meet the needs of the growing population. These enhancements to 
existing regulations and retrofitting increase the community’s resiliency to hazards. 

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary - Completed and Canceled

All of Beasley’s mitigation actions from the 2011 Fort Bend County HMP were carried over into the 
2017 Fort Bend County HMP Update. Due to a lack of funding and manpower, no actions were shown as 
completed or canceled. 

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document.

As development increases within the City, residents are vocal about their desire to ensure that the growth 
occurs in a planned manner. City officials are looking to ensure that local infrastructure will be able to 
withstand the demands of higher traffic, increased use of resources, and general needs for City services. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure BS.27, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Beasley
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Jurisdiction Adoption Documentation Placeholder
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City of Fulshear Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Fulshear 
and its jurisdictional features. In 
addition, Section 1 contains 
the following details regarding 
Fulshear’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure FS.01, Fulshear Planning Area

1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Fulshear is located 
in northwest Fort Bend County, 
south of I-10 and west of TX-99, 
as shown in FS.01. Fulshear has 
a population of approximately 
8,700 people and is primarily a 
farm and ranch community, but 
has a growing commercial district. 
Carson Creek Ranch, a large, master 
planned community, contains more 
than 3,600 homes and is located 
within the City limits. According to 
fulsheartexas.gov, Fulshear is the 
largest Type A General Law City in 
Texas by land size, encompassing 
more than 11 square miles.

Incorporated as a general law City 
in 1977, the City is governed by a 
Mayor, Mayor Pro-Tem, and 5 City 
Council Members. These elected 
officials are supported by a City Map Not to Scale.

NORTH

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

*Population: 8,765

Size of Community: 11.08 sq. miles

*Population over 65 years old: 98

*Population under 16 years old: 337

*Economically Disadvantaged Population ($0-$20k) : 50

Fulshear is serviced by the following responders:

Fire: Fulshear Simonton Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fulshear Police Department

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure FS.02, Major Employers

Business Type Name of Employer

Government City of Fulshear
Retail Aldi’s

Education Lamar Consolidated Independent School District

Community Planning Involvement

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure FS.04, City of Fulshear Plan Participation

Figure FS.03, Utility Providers

Type Provider

Electric CenterPoint

Water North Fort Bend Water Authority

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure FS.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Fulshear MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Manager, Finance Department, Fulshear Police Department, and Fulshear Simonton Fire Department. 

Fulshear is served by both the Lamar Consolidated Independent School District (CISD) and the Katy 
Independent School District (ISD). The major employers and utility providers are listed in below in Figure 
FS.02 and Figure FS.03, respectively. 
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1.2 Outreach Strategy
The City of Fulshear was active in the outreach activities used to request public participation in the Fort 
Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Fulshear advertised the Fort Bend County HMP Update Public Survey on the Fulshear community bulletin 
board. 

There were 21 survey results for the City of Fulshear, and there were 377 total responses (for the entire 
County area) to the survey. Survey data was directly incorporated into the risk ranking process for hazards 
and mitigation actions. Details regarding the incorporation of the survey results are included in Chapter 2, 
the risk assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Fulshear MPC utilized newsletters for each phase of the planning process in order to share updates on the 
planning process with stakeholders, elected officials, City staff and the public. Copies of the newsletters 
can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Fulshear website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Fulshear City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure FS.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure FS.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Figure FS.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

City of Fulshear 
Comprehensive Plan Plan

Reviewed possible incorporation of Comprehensive Plan Actions:

• Extend waterlines to provide fire protection to the area around 
Bois D’Arc Lane (wildfire mitigation).

• Rehabilitate local streets, including surface repair, overlays, 
drainage improvements, etc. (flood/land subsidence mitigation).

• Form public-private partnerships for land acquisition and 
park development and maintenance (flood/land subsidence 
mitigation).

• Extend waterlines along FM 359 North toward I-10 (wildfire 
mitigation).

• Begin planning for a Municipal Building or Complex, include City 
Hall, Municipal Court, and Public Safety Services (all-hazards 
mitigation review of location and construction plans).

• Construct medians and esplanades in each of the arterial streets 
and highways and landscape them with native, xeriscape plant 
materials (drought, land subsidence, flood mitigation). 

• Conduct a storm drainage study for the watershed area around 
Bois D’Arc Lane.

The listed actions are some of many that could be incorporated in 
the HMP.

Keep Fulshear Beautiful Program Reviewed current organizational goals in order to identify 
opportunities to integrate their activities into the HMP.

Community Center Resource
Considered use of the community center’s current programs and 
resources in order to supplement mitigation public education with 
citizens. 
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Section 2: Risk Assessment
Fulshear’s Jurisdictional Hazards

This section contains Fulshear’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Fulshear was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Fulshear is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the jurisdiction. 

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented hail events listed for the City of 
Fulshear and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events were 
not documented per jurisdiction until 1995. The hail events reported for the City are shown in the Figure 
FS.06.

Fatality, injury and damage amounts are shown in Figure FS.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced was hail up to 1 inch (25.4 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Severe.” Refer to Chapter 2, the risk assessment portion 
of the main plan document, for hail extent scale descriptions.

Based on 4 reported events in 21 years, the City of Fulshear can expect a hail event approximately every 
5 years on average in the future, with hail up to 1 inch (25.4 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Severe.” Therefore, there is a 19% chance of a hailstorm event 
in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $12,000 in property damages within a single 
event as seen in the NOAA reports for the City. Additional potential impacts can be determined based 
on the maximum hail extent experienced (1 inch\25.4 mm), where the TORRO Hailstorm Intensity Scale 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

Figure FS.06, Hail Occurrences, City of Fulshear

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FULSHEAR 2/16/1998 Hail 19.05 0 0 3,000 0

FULSHEAR 2/21/2003 Hail 19.05 0 0 5,000 0

FULSHEAR 5/10/2006 Hail 19.05 0 0 3,000 0
FULSHEAR 3/14/2007 Hail 25.4 0 0 12,000 0

Total 0 0 $23,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Hailstorms: Vulnerability Summary

City structures such as City Hall and the Police Department have not been hardened 
or strengthened against the damages that can be caused by hail striking rooftops or 
windows. 

City vehicles include several firefighting apparatuses for the Fulshear-Simonton Fire 
Department, police cars, and other general use vehicles. The fire department is the 
only entity that can provide its vehicles with covered parking. Fulshear does not 
have any additional heavy equipment or vehicles that require protection. Fulshear 

residents who live in the 31 manufactured or mobile homes are more vulnerable to hail than those in 
site-built homes.
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Windstorms

Windstorms: Location

The entire extent of the City of Fulshear is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented wind events listed for the City 
of Fulshear and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind events reported for the City are shown in Figure FS.07. 

Fatality, injury and damage amounts are shown in Figure FS.07 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure FS.07, Reported Wind Events, City of Fulshear

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

FULSHEAR 6/11/1995 Thunderstorm 
Wind NA 0 0 1,000,000 0

FULSHEAR 2/10/1998 Thunderstorm 
Wind 60 kts. 0 0 32,000 0

FULSHEAR 12/23/2002 Thunderstorm 
Wind 52 kts. EG 0 0 1,000 0

FULSHEAR 3/31/2007 Thunderstorm 
Wind 52 kts. EG 0 0 1,000 0

Total 0 0 $1,034,000 $0
NA - No data available    EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 60 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind extent scales.

Based on 4 reported events in 22 years, the City of Fulshear can expect a wind event of up to 60 knots 
approximately once every 5 to 6 years on average in the future (Beaufort Wind Scale Classification: 
Violent Storm). Therefore, there is a 18% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the area indicate a “Violent Storm” wind extent, which is 
described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as considerable 
structural damage. Mobile and manufactured homes are most susceptible to windstorm damage as they 
may not have been installed or anchored correctly and can be moved and overturned in high winds. 
According to HAZUS, the jurisdiction contains 31 mobile and manufactured homes which comprises 
approximately 6% of the total building count. 



9

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Fulshear 

Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Windstorms: Vulnerability Summary

Fulshear has previously experienced debris accumulation on roadways during windstorm events. Such 
incidents could negatively impact the ability of public safety officials to respond to emergency calls. The 
31 mobile or manufactured homes within the City are at risk to damage or toppling during high wind 
events. CenterPoint’s overhead power lines in Fulshear also pose a vulnerability for electrical outages. 
The lack of a generators at the City buildings would cause an interruption to emergency response 
functions if windstorms impact electricity.  

The City Hall and Police Department buildings have not been retrofitted or hardened to withstand the 
impacts of windstorms. This vulnerability affects the continuity of operations for the local government to 
support its citizens in the event of structural damage to these critical facilities.
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Tornadoes

Tornadoes: Location

The entire extent of the City of Fulshear is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for the City 
of Fulshear and 29 documented events listed for Fort Bend County since year 1950. While the database 
lists events since 1950 for the County, events were not documented per jurisdiction until 1993. The 
tornado event reported for the City of Fulshear is listed in Figure FS.08. 

Fatality, injury and damage amounts are shown in Figure FS.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrence in the jurisdiction, the 
maximum tornado extent experienced was a category EF0. Refer to Chapter 2, the risk assessment portion 
of the main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational 
Enhanced Fujita (EF) Scale.

Based on 1 reported event in 23 years, the City of Fulshear can expect a tornado event approximately 
once every 23 years on average in the future, with up to an EF0 magnitude. Therefore, there is a 4% 
chance of a tornado event in a given year. 

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The City of 
Fulshear has experienced a tornado at an EF0 level in the past. If similar events were to happen in the 
future, the type of impacts that the planning area could expect associated with that magnitude would 
include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources.   

Figure FS.08, Tornado Events, City of Fulshear

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FULSHEAR 1/9/2012 Tornado EF0 0 0 5,000 0

(National Oceanic and Atmospheric Administration, 2016)
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Tornadoes: Vulnerability Summary

There are not any temporary shelters available to accommodate the 8,900 residents 
that are vulnerable to the effects of tornadoes. Sheltering efforts would have to 
be coordinated through Fort Bend County. City Hall could be used in the event 
of a disaster, however it is not retrofitted to withstand the impacts of tornado 
strength winds and is not equipped with back-up power generators. The City does 
not maintain outdoor warning sirens but does utilize the Blackboard Connect 911 
system for emergency communications source for residents. 

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, the 
jurisdiction contains 31 mobile and manufactured homes which comprises approximately 6% of the total 
building count. 

Fulshear has previously experienced debris accumulation on roadways during windstorm events. This 
illustrates vulnerability as debris and high winds are associated with tornadoes. Such incidents could 
negatively impact the ability of public safety officials to respond to emergency calls. CenterPoint’s 
overhead power lines in Fulshear also pose a vulnerability for electrical outages. The lack of a generators 
at the City buildings would cause an interruption to emergency response functions if a tornado were to 
impact electricity.  

In addition to City Hall, the Police Department also has not been retrofitted or hardened to withstand 
the impacts of tornado strength winds. This vulnerability affects the continuity of operations for the local 
government to support its citizens in the event of structural damage to these critical facilities.
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the Risk Assessment portion of the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

The structures in the community were constructed on average between 20 and 30 years ago, before the 
community was incorporated and before National Building Codes were adopted with specific codes for 
foundation work. As time progresses and the structures continue to age, the number of foundation issues 
could increase. A general lack of concern for the hazard creates a vulnerability due to the resulting lack of 
individual-level (homeowner) mitigation action for expansive soils.
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Floods

Floods: Location

The location of 1% (100-year) Annual Chance Event (ACE) floodplains are shown 
in Figure FS.09. These are the locations within the planning area that are most 
affected by flooding. Figure FS.10 provides the total acreage in the jurisdiction that 
is located in the 1% floodplains.

Figure FS.09, Special Flood Hazard Areas, City of Fulshear

Figure FS.10, City of Fulshear Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

127 127* 0
*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented flood 
events listed for the City of Fulshear from year 1997. However, the County has 
received 3 disaster declarations for flooding since May of 2015. Narratives detailing 
these events can be found in the Fort Bend Unincorporated Annex within the 
Floods: Significant Occurrences section. Due to the nature of NOAA reporting, these 
events may have not be reported and included within the database, or not reported 
under many of the jurisdictions that may have been affected. As such, the City of 

Fulshear may have been affected by these events although they were not reported under this jurisdiction. 

Fatality, injury and damage amounts are shown in Figure FS.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above.

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100 year Water Surface
Elevations (WSE’s) and HAZUS depth grids. Areas along Bessies Creek and its tributaries are exposed to
flooding throughout the jurisdiction. An example of flooding within the jurisdiction is the area along
Bessies Creek and Lake Hill Farm Way, where HAZUS indicates a 100-year flood depth of up to 11 feet. 

Floods: Probability
Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 2 reported events in 
19 years, the City of Fulshear can expect a flood event approximately once every 9 to 10 years on average 
in the future, with depths of up to 11 feet.

Figure FS.11, Flood Events, City of Fulshear

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FULSHEAR 4/25/2004 Flash Flood 0 0 250,000 0
FULSHEAR 1/25/2012 Flash Flood 0 0 5,000 0

Total 0 0 $255,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Floods: Impact

The following describes the inventory counts and building replacement values for 
the entire jurisdictional area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Fulshear. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the City to 
run a weighted area analysis to get jurisdictional results. The following describes results of the 100-year 
Return (1% Annual Chance Event) weighted area analysis.

Figure FS.12, Building Counts, City of Fulshear

Residential* Commercial* Other* Total*
455 20 17 492

Figure FS.13, Building Replacement Value, City of Fulshear

Building ($)* Content ($)* Total ($)*
208,545,885 113,461,052 322,006,937

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 1 building will be at least moderately damaged. “At least moderately damaged” is 
defined by HAZUS as greater than 10% damage to a building. Of these, 1 received “Substantial Damage.” 
“Substantial Damage” is defined by HAZUS as greater than 50% damage to a building. 

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The 
exposed value for the community is $322,006,937. The total building-related losses were $340,967. This 
represents 0.11% of the total replacement value of the community. Loss values are divided into building 
and content loss dollars.

Figure FS.14, Building-Related Losses, City of Fulshear

Building ($)* Content ($)* Total ($)*
215,858 125,109 340,967

*HAZUS software bases property counts and values on aggregate census blocks, in the absence of parcel data. These references may differ from 
community input, but are given as simulated values based on National averages for comparable census blocks.
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Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service 
for more than 1 day on the day of the event. Additionally, the model estimates 
that 100% of community hospital beds are ready for use by patients already in the 
hospital and those injured by an event.

Debris Generation

HAZUS estimates the amount of debris that will be generated in this scenario. The model estimates that 
a total of 10 tons of debris will be generated. If the building debris tonnage is converted to an estimated 
number of truckloads, it will require 1 truckload (with 1 to 25 tons per truck) to remove the building 
debris generated in this scenario. 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those displaced people that will 
require accommodations in temporary public shelters. The model estimates 4 people will be displaced 
due to the flood. Displacement includes households evacuated from within or very near to the inundated 
area. Of these, 3 people will seek temporary shelter in public shelters.

Floods: Vulnerability Summary

Instances of localized structural flooding can and do occur outside of the mapped SFHA. Because 
the structures located outside of the SFHA floodplain are not required to construct their finish floor 
elevations at or above an elevation based on regulatory flood elevations, it is possible for localized 
flooding to partially or fully inundate these structures. Older homes within the community that were 
constructed before the adoption of the Flood Insurance Rate Maps (FIRMs) and passing of the Flood 
Damage Prevention Ordinance were permitted to construct at possibly higher risk elevations. In addition, 
the 31 manufactured or mobile homes in the community are at risk due to the minimum standards’ 
lack of consideration for the special vulnerabilities associated with these structures. With much of their 
supporting systems located under the floor of the structures, building the lowest floor to the BFE still 
leaves the homes’ systems vulnerable to significant damage and loss. The City has 4 residential structures 
that are classified as NFIP Repetitive Loss (RL) structures. These structures remain a vulnerability until 
mitigation action is taken to protect these structures from flooding.

National Flood Insurance Program Repetitive Loss (RL)

The City of Fulshear is a current participant in the National Flood Insurance Program (NFIP) and has 14 
tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$33,061.08. 

Figure FS.15, Repetitive Loss Counts, City of Fulshear

Structure Type Number of Structures Amount of Claims
Residential 4 $444,371.66

Non-Residential 0 0
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure FS.16 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure FS.16 also shows 
the locations of recent study sites discussed in the next section.

Figure FS.16, Groundwater Depletion Zones, City of Fulshear

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 
Extensometer sites that were equipped with GPS antennas atop the extensometers’ inner pipe were used 

(Groundwater depletion in the United States (1900−2008), 2013)
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as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites to 
calculate subsidence rates at each site.

The site within the City of Fulshear (PAM 30, illustrated on Figure FS.16), was listed 
in the report to have had 0.01 feet of vertical change reflecting land-surface uplift 
in the year 2015 (Fort Bend Subsidence District , 2015). However, 2 sites in the 
surrounding area, PAM 60 (≈ 1.6 miles east of the planning area) and PAM 61 (≈ 3.3 
miles west of the City), both shown in Figure FS.16, reflect subsidence within the 

same year. Figure FS.17 lists the reported rates. Although these sites were not within the jurisdictional 
boundaries of the planning area, it can be assumed the City could have similar rates of occurrence as they 
are in a known groundwater depletion zone. It should be noted that the reported subsidence rates do not 
take into account other factors that could have possibly contributed, such as extreme weather or seismic 
activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the sites 
measured in and surrounding the planning area, the most subsidence observed within 1 year was PAM 60 
at a rate of -0.07 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure FS.16, the entire City of Fulshear is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.05 feet each year. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Figure FS.17, Observed Subsidence, City of Fulshear

Monitoring 
Site Name First Observation

2015 One-
Year Observed 

Subsidence (feet)
Cumulative

PAM 30 5/8/2007  0.01 0.01

PAM 60 2/8/2013 -0.07 -0.15

PAM 61 2/16/2011 -0.05 -0.11
Subsidence where negative and land-surface uplift where positive.

(Fort Bend Subsidence District, 2015)
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Land Subsidence: Vulnerability Summary

A lack of concern stemming from minimal reported impacts lends to less attention 
to mitigating the hazard, resulting in a general increase in vulnerability. As the 
community experiences periods of depletion of groundwater, the risk of land 
subsidence will increase, impacting the community. As water may become a scarcer 
resource in the State, and in the County, a lack of mitigation could lead to increased 
damage to structures and roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City of 
Fulshear is equally exposed to a hurricane or tropical storm. Figure FS.18 illustrates 
the location of the planning area with historical hurricane and tropical storm paths 
documented by NOAA.

Figure FS.18, Historical Hurricane/Tropical Storm Paths, City of Fulshear

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure FS.19 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Fulshear. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure FS.19, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the City can 
expect an event approximately once every 6 years on average, of up to a magnitude 
of a Category 4 Hurricane at a 100-yr Max Wind Speed of 109 mph based on 
historical extents and HAZUS analysis.

Figure FS.20, Property Damage Losses, City of Fulshear

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

322,006,937 8,832,000 2,448,000 11,280,000

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Fulshear. The 
following describes the results of this analysis. 

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $11,280,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 7 buildings will experience severe damage and 4 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure FS.20.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 875 tons, brick and wood debris comprises 1% while concrete 
and steel comprises 99%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 35 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 64 tons of tree debris will be generated. The number of tree 
debris truckloads will depend on how the 64 tons (640 cubic yards) of tree debris are collected and 
processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.

Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced from their homes due 
to the hurricane and the number of displaced people that will require accommodations in temporary 
public shelters. The model estimates 2 households to be displaced due to the hurricane and 1 person will 
require temporary shelter.
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Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Fulshear can expect 
to be impacted with debris and experience possible utility interruptions of critical 
infrastructure during a hurricane or tropical storm event. City structures such as 
City Hall and the Police Department have not been strengthened or retrofitted to 
withstand the effects of high winds, heavy rains and hail associated with hurricane 
and tropical storm events. The lack of generators as a back-up source of electrical 
power to these critical facilities would impact the City government’s ability to serve 

its citizens and continue operations in the event of an outage. 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure FS.21 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Fulshear. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 
4 percentile weather categories. 

Figure FS.21, Fire Intensity Scale (FIS), City of Fulshear

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Fulshear. As of the data collection effort in 2016, the 
sources’ available data ranged from the years 1980 to 2015.

Wildfires: Extent and Probability

Figure FS.22 lists the Fire Intensity Acreage for the City according to the Texas A&M 
Forest Service TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity 
Scale (FIS), refer to Chapter 2, the risk assessment portion of the main plan document.

Figure FS.22, TxWRAP Fire Intensity Acreage – City of Fulshear

Class Acres Percent

Non-Burnable 1,275 17.9 %
1 (Very Low) 1,001 14.0 %

1.5 175 2.5 %

2 (Low) 2,129 29.8 %

2.5 85 1.2 %

3 (Moderate) 2,457 34.4 %

3.5 17 0.2 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 1,225 100%

Although there were no wildfire ignition reports found for the City of Fulshear from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss 
of life. Figure FS.23 lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the City of Fulshear, according to the Texas A&M Forest Service TxWRAP Community Summary 
Report. 
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Figure FS.23, WUI Acreage, City of Fulshear

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 13 1.3 % 785 27.2 %

1hs/40ac to 1hs/20ac 22 2.3 % 394 13.7 %

1hs/20ac to 1hs/10ac 128 13.2 % 682 23.6 %

1hs/10ac to 1hs/5ac 328 33.9 % 655 22.7 %

1hs/5ac to 1hs/2ac 191 19.8 % 267 9.2 %

1hs/2ac to 3hs/1ac 285 29.5 % 103 3.6 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 967 100% 2,886 100%

Wildfires: Vulnerability Summary 

The City of Fulshear faces wildfire risk associated with the proximity of wooded 
and vegetated areas to residential structures. There are fire hydrants within the 
community. There is one fire station within the City. Citizens can schedule pick 
up events for brush and limb collection at any time with proper coordination. 
Increased vulnerability exists within the Carson Creek Ranch subdivision. This 

large neighborhood has a population of 3,600 people, making up nearly half of the entire population 
of Fulshear. This high density of residents per acre increases vulnerability to wildfire due to the ease of 
spread from structure to structure and the difficulty of evacuation for such a large number of residents. 



28

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Fulshear 

2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City Fulshear completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure FS.24, where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure FS.24, Risk Ranking Results, City of Fulshear

Ranking Order Hazard Risk Ranking Value

1 Hailstorms 91
2 Tornadoes 90
3 Wind Storms 11

4 Extreme Heat 11

5 Drought 11
6 Lightning 11
7 Land Subsidence 10
8 Floods 10
9 Expansive Soils 9

10 Wildfire 9
11 Severe Winter Storms 8
12 Dam/Levee Failure 8
13 Hurricanes/Tropical Storms 0
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure FS.25) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
Figure FS.25, Existing Capabilities, City of Fulshear

Capability Name Capability Type Ability to Expand/Improve

Mayor Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

City Administrator

Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Engineer/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Attend 
advanced floodplain management training.

Police Chief/Emergency 
Management Coordinator

Assists with flood-related traffic control and evacuation 
planning. Management of City-level HMP updates. Attend 
advanced floodplain management training.

Ad Valorem Tax

Funding Provides potential funding for Hazard Mitigation items.Sales Tax 

Permitting Fees for 
Development
Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
Zoning. (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City. (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing). (State of Texas, 1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain. 

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief. 

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).
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1  Feasibility Study to Minimize Increased Flooding Problems (previously action 1 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Floods Feasibility study to minimize increased 
flooding problems along Bois D’Arc Lane. 
Oak, Penn, and Redbird Lanes routinely 
flood during heavy rains due to swollen 
creeks, which back-up ditches and 
floodwaters reaching residential homes 
in this area. A study is recommended to 
determine a proper solution (1) engineering 
solution to area (2) elevation of homes or 
(3) acquisition to minimize repetitive loss 
issues. 

City of Fulshear Engineering 
Consultant

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$65,000
Possible Funding Sources:

(1) Hazard Mitigation Assistance Program
(2) Pre-Disaster Mitigation Grant Program

(3) USDA Funds
Local Funding

24-36 months

The City Council 
recently approved 

participation in 
the HGAC Plan 

Source program 
and has begun to 
negotiate scope 
and costs for a 
comprehensive 
plan including 

drainage/ flooding 
issues with a 

provider. Work will 
begin on the Plan 

in May, 2011.

E

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 National Flood Insurance Program Participation
The City of Fulshear Flood Damage Prevention Ordinance names the Mayor as the Floodplain 
Administrator, however the program is supported by a consultant that serves as the City Engineer. The 
engineering consultant provides review and approval for projects. The community upholds the minimum 
standards set forth by the NFIP. The community will continue to comply with the standards of the NFIP, 
explore higher standards for future adoption and consider application to the Community Rating System. 
Fulshear has a total of 560 NFIP policies in force, as of June 2017. This totals $188,115,000 in total 
insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 
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2 Public Awareness Campaign on Mitigation Techniques (previously action 3 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Add information to City website on 
mitigation techniques for all hazards to 
increase public awareness and increase 
outreach efforts to homeowners and 
schools.

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective.

3  Evacuation Plans (previously action 4 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. 

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

4  Wildfire Hazard Areas Study (previously action 5 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Wildfires Wildfire Hazard Areas. Conduct study to 
determine and map potential wildfire 
hazard areas. Enhance existing debris 
collection event.  

City of Fulshear/Simonton Fire 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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5  Develop Drought Contingency Plan (previously action 6 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Draft and implement a drought contingency 
plan for the City. 

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective.

6  Public Information Plan (previously action 7 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Implement blackboard templates and 
signage. Cooperate and coordinate with the 
County and State agencies in developing 
public information campaigns and/or water 
use restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

City of Fulshear City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 Months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.

7  Cooling Plan (previously action 8 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly 
or low income. Pursue possibility of local 
churches serving as cooling stations during 
extreme heat events.

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.
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8  Address High Risk Populations (Excessive Heat) (previously action 9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Floods, Hurricanes/
Tropical Storms, Wildfires

In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 
Develop maintenance plan for Enable Fort 
Bend.

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In Progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

9  Contract Rate for Ice Removal (previously action 10 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Severe Winter Storms Pursue a contracted rate to a third party 
to supplement the City with ice removal 
services during ice events. 

City of Fulshear City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 Months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.

10 Upgrades for Public Facilities (previously action 12 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Expansive Soils, Hurricanes/

Tropical Storms, Floods, 
Lightning, Wildfires

Initiate upgrades to at-risk public facilities 
to include structurally fortifying at-risk 
facilities, integrating increased thermal 
insulation, impact resistant film or glass, 
surge protection systems and wind resistant 
windows and doors. Integrate a higher 
level of soil compaction standards and 
mandate freeboard for new development. 
Clear firebreaks and defensible space 
around structures. Mitigates specific risks to 
structures, people, and operations. 

City of Fulshear City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-18 months per project Not Started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.
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11  Structural/Engineering Study of Fulshear Public Facilities (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Fulshear public facilities to ensure 
their soundness with respect to resisting the 
effects of high winds, extreme roof loading 
from snow or ice, and hail. Forms basis of 
decisions about any additional actions to 
mitigate risk.

City of Fulshear Engineering 
Consultant

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

To be determined, but if initiated probably from 
General Fund / In-kind Services 18 months In Progress E

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

12  Emergency Communications- Weather Radio Installation at Public Buildings (previously action 
14 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms

Installation of permanent weather radio 
and weather station at City of Fulshear 
structures, with back-up power source. 

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

To be determined, but if initiated probably from 
General Fund / In-kind Services 6 months Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.



35

M
itigation Strategy

Fort Bend County Hazard Mitigation Plan, City of Fulshear 

13  Homeowner Maintenance Workshops, including Expansive Soil Mitigation 

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Windstorms, Expansive Soils, 
Tornadoes, Drought, Wildfire, 

Floods

Public education workshops that 
feature experts from various fields that 
can provide advice on measures that 
can mitigate (xeriscaping for drought, 
foundation care for expansive soils, yard 
care for mitigating wildfire, safe room 
construction, retrofitting for flood or 
high winds), weatherproofing, protecting 
plumbing from cold, and rainwater 
harvesting.

City of Fulshear EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing staff for research or coordination of 
speakers, volunteer hours from speakers, cost 
of materials for handouts / In-kind Services

12 months Not started E

Cost and Benefit Considerations
These overall low-cost workshops would save attendees an unknown amount in damages that could be mitigated. 
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure FS.26. Mitigation action prioritization, Figure FS.27, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure FS.26, Mitigation Action Summary Worksheet
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Figure FS.27, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

2. Public Awareness Campaign on 
Mitigation Techniques + + + + + 0 + + + 0 12 20

13. Homeowner maintenance 
mitigation workshops including 
expansive soil mitigation instruction

0 + + + + + + + 0 + 12 20

5. Drought Contingency Plan + 0 + + + + + + + 0 12 20
6. Public Information Plan + + 0 + + + + + + 0 12 20

10. Upgrades for Public Facilities
+ + + + 0 + + + + 0 11 19

3. Evacuation Plans
+ 0 + + + 0 + + + + 10 18

4. Wildfire Hazard Areas Study 0 + + + + + + + + + 9 18

7. Cooling Plan + 0 + + 0 0 + + 0 + 11 17

11. Structural/Engineering Study of 
Fulshear Public Facilities + + + + 0 0 + + 0 0 11 17

12. Emergency Communications- 
Weather Radio Installation at Public 
Buildings

+ 0 + + 0 0 + + 0 + 11 17

1. Feasibility Study to Minimize 
Increased Flooding Problems 0 + - 0 0 + + + + 0 10 14

8. Address High Risk Populations 
(Excess Heat) + - 0 + + - + + + - 11 14

9. Contract Rate for Ice Removal - 0 0 + + - + + 0 + 8 11
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Mitigation Actions by Hazard

The mitigation actions in Figure FS.28 are shown with the hazards that they mitigate. 

Figure FS.28, Mitigation Action Impact, City of Fulshear

A
ction N

um
ber

D
rought

Extrem
e H

eat

Severe W
inter 

Storm
s

Lightning

H
ailstorm

s

W
indstorm

s

Tornadoes

Expansive Soils

Floods

Land Subsidence

H
urricanes/ 

Tropical Storm
s

Earthquakes

D
am

/ Levee 
Failure

W
ildfire

1 X
2 X X X X X X X X X X X X
3 X X X
4 X
5 X X
6 X X
7 X
8 X X X X X
9 X

10 X X X X X X X X X
11 X X X X X

12 X X X X X X X X X X
13 X X X X X X X
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3.6 Integration Efforts 
Figure FS.29 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Fulshear documents, programs and regulations.

Figure FS.29, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

Fulshear 
Comprehensive 
Plan

Plan Action
Place MPC member on comprehensive planning committee in 
order to integrate all HMP actions into Comprehensive Plan. 
(see Mitigation Actions).

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update 

Fort Bend County incorporated the HMP into other planning mechanisms as a demonstration of progress 
in local hazard mitigation efforts. This was achieved by identifying MPC planners and or stakeholders to 
participate in the following local planning effort:

• City of Fulshear Comprehensive Plan
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Although the City of Fulshear has experienced gradual growth within its City limits within the last 5 years, 
it is certain that the growth of the Harris County area will begin to encroach upon this small community. 
Whether through the development of housing or through economic development, it is certain that all 
of Fort Bend County will see changes in their landscape. With the increase of population, the City of 
Fulshear will experience increased vulnerability into the capabilities to meet the needs of the additional 
residents. 

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary - Completed and Canceled

2  Promote Flood Insurance

Hazard Item Description Implementation Agency 

Floods Promote the purchase of flood insurance. 
Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP). 

City of Fulshear

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD Ongoing Complete N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

11  Various Mitigation Actions to Reduce Wildfire Risk

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and 
initiate mitigation actions to reduce wildfire 
and brushfire risk. Actions may include 
informing property owners of appropriate 
actions, clearing vegetation, and monitoring 
antecedent conditions, among others. 

City of Fulshear

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources TBD/as need is identified

Canceled 
due to lack 

of resources 
and change in 

priorities.

N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.
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4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document.

Infrastructure enhancements and improvements are priorities for elected officials and their citizens. The 
improvement of roads, water, wastewater and sewer are all considerations as the community watches 
continual growth occurring in neighboring Harris County. Recent flood disasters have also increased the 
priority of utilizing available mitigation and disaster recovery funding for community mitigation projects.
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure FS.30, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Fulshear
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Jurisdiction Adoption Documentation Placeholder
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Figure KN.01, Kendleton Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Kendleton is located 
in western Fort Bend County with 
Highway 59 passing through the 
City. The western boundary is the 
San Bernard River, which is also the 
Fort Bend/Wharton County line. It is 
estimated that the population is just 
under 400 people. 

Incorporated in 1973, the City is 
governed as a general law City 
by a Mayor, Mayor Pro-Tem, and 
5 City Council members. These 
elected officials are supported by an 
Acting City Administrator and City 
Secretary. 

Kendleton is served by the Lamar 
Consolidated Independent School 
District (CISD). The major employers 
and utility providers are listed in 
Figure KN.02 and Figure KN.03, 
respectively.Map Not to Scale.

NORTH

City of Kendleton Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Kendleton 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Kendleton’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

*Population:                      360

Size of Community: 1.42 sq. miles

*Population over 65 years old: 77

*Population under 16 years old: 88

*Economically Disadvantaged Population ($0-$20k): 61

Kendleton is serviced by the following responders:

Fire: Kendleton Volunteer Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fort Bend County Sheriff’s Office 

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure KN.03, Utility Providers

Type Provider

Electric CenterPoint

Water Well

Figure KN.02, Major Employers

Business Type Name of Employer

Government City of Kendleton

Community Planning Involvement

Figure KN.04, City of Kendleton Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure KN.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Kendleton MPC.

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection
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1.2 Outreach Strategy
The City of Kendleton was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Kendleton advertised the Fort Bend County HMP Update Public Survey on the Kendleton website http://
www.kendletontx.net. 

There were 7 survey results for the City of Kendleton, and a total of 377 responses (for the entire County 
area) to the survey. Survey data was directly incorporated into the risk ranking process for hazards and 
mitigation actions. Details regarding the incorporation of the survey results are included in Chapter 2, the 
risk assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Kendleton MPC utilized newsletters for each phase of the planning process in order to share updates 
with stakeholders, elected officials, City staff and the public. Copies of the newsletters can be found in 
Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Kendleton website from 
July 14, 2017 until July 28, 2017. A hard copy was placed in the Kendleton City Hall. Comments were 
collected via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure KN.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure KN.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 

Fort Bend County Drainage 
Plan Plan Reviewed for possible inclusion of existing projects that are 

identified for the City of Kendleton.
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Section 2: Risk Assessment
City of Kendleton’s Jurisdictional Hazards

This section contains City of Kendleton’s hazard profiles for each natural hazard included in the Fort Bend 
County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to City of Kendleton was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Kendleton is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the jurisdiction. 

Hailstorms: Previous Occurrences

While the City of Kendleton has not had any previous occurrences reported through the NOAA Storm 
Events Database, if an event were to occur, it would be similar in size and magnitude to events within 
the surrounding County area. Figure KN.06 lists the 37 hail events reported for Fort Bend County and its 
unincorporated jurisdictions since the year 1961. 

Fatality, injury and damage amounts are shown in Figure KN.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

 

Figure KN.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0



6

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Kendleton 

Figure KN.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent 
index to measure hail called the Hailstorm Intensity Scale. According to the 
reported previous hail occurrences in the jurisdiction, the maximum hail extent 
experienced was up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk 
assessment portion of the main plan document, for hail extent scale descriptions.

Based on 37 reported events in 55 years, a hail event occurs approximately every 1 
to 2 years on average in Fort Bend County. Since hail events can happen anywhere throughout the HMP 
update area, the City of Kendleton’s future probability is assumed to be similar to the surrounding County 
area. The City can expect a hail event approximately once every 1 to 2 years on average in the future, with 
hail up to 2 inches, or 50.8 millimeters in diameter, corresponding to a TORRO Hailstorm Intensity Scale 
classification of “Destructive.” Therefore, there is a 67% chance of a hailstorm event in a given year. 

Hailstorms: Impact

Although there are no specific occurrences for which hailstorm damages are captured from the NOAA 
database, based on the maximum hail extent experienced of 2 inches (50.8 mm) in the surrounding 
County area, the TORRO Hailstorm Intensity Scale indicates that impact can be expected to include any of 
the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries
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Hailstorms: Vulnerability Summary

City Hall is a modular structure that faces higher vulnerability than a site-built 
structure. The structure has not been retrofitted or hardened to withstand the 
impact of hail to the roof, windows or walls of the structure. Kendleton residents 
who live in manufactured or mobile homes also face more vulnerability to hail than 
site-built homes.
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Windstorms

Windstorms: Location

The entire extent of the City of Kendleton is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented wind event listed for the City 
of Kendleton and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. 

Fatality, injury, and damage amounts are shown in Figure KN.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of information available for the record period. 

Figure KN.07, Reported Wind Events, City of Kendleton

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

KENDLETON 10/25/2003 Thunderstorm 
Wind 60 kts. EG 0 0 60,000 0

Total 0 0 $60,000 $0
 NA - No data available       EG - Estimated Gust

(National Oceanic and Atmospheric Administration, 2016)
Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land 
and sea. According to the reported previous windstorm occurrence in the City, the maximum wind extent 
experienced was 60 knots (Beaufort Wind Scale Classification: “Violent Storm”). Refer to Chapter 2, the 
risk assessment portion of the main plan document, for a description of wind extent scales.

Based on 1 reported event in 22 years, the City can expect a wind event of up to 60 knots (Beaufort Wind 
Classification: “Violent Storm”), approximately once every 22 years on average in the future. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the area indicate a “Violent Storm” wind extent, which is 
described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as considerable 
structural damage. Mobile and manufactured homes are most susceptible to windstorm damage as they 
may not have been installed or anchored correctly and can be moved and overturned in high winds. 
According to HAZUS, the jurisdiction contains 20 mobile and manufactured homes which comprises 
approximately 10% of the total building count. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
debris on roadways resulting in obstructions for emergency responders and residents entering and 
leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 
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Windstorms: Vulnerability Summary

Kendleton has previously experienced debris accumulation on roadways during 
windstorm events. Such incidents could negatively impact the ability of public 
safety officials to respond to emergency calls. The existence of overhead power 
lines also poses a vulnerability to electrical outages. City Hall is a modular building 
that is vulnerable to the impacts of wind damaging the roof and overall integrity 
of the structure. The structure has not been retrofitted or hardened to withstand 
the impact of strong winds that occur in unprecedented and extreme wind events. 

In addition, the lack of a generators at City Hall poses a possible interruption to emergency response 
functions.   
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Tornadoes

Tornadoes: Location

The entire extent of the City of Kendleton is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

While the City of Kendleton has not had any previous occurrences reported through the NOAA Storm 
Events Database, if an event were to occur, the event would be similar in size and magnitude to events 
within the surrounding County area. Figure KN.08 lists the 29 tornado events reported for Fort Bend 
County and its unincorporated jurisdictions since year 1950.

Fatality, injury and damage amounts are shown in Figure KN.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure KN.08, Tornado Events, City of Kendleton

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0
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Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range 
from 0-6, 6 being the most catastrophic. According to the reported previous 
tornado occurrences in the surrounding areas, the maximum tornado extent 
experienced were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately 
every 2 years on average in Fort Bend County. Since tornado events can happen 
anywhere throughout the HMP update area, the City’s future probability is 

assumed to be similar to the surrounding County area. The City can expect a tornado event approximately 
once every 2 years on average in the future with up to an F3 magnitude. Therefore, there is a 44% chance 
of a tornado event in a given year.

Figure KN.08, Tornado Events, City of Kendleton

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)
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Tornadoes: Impact 

There is no specific event data available for the City of Kendleton from which 
impacts would be calculated. However, it can be assumed that impacts would be 
similar to those that the surrounding County area experiences. 

Based on Fort Bend County having experienced tornadoes between F0 and F3 levels 
in the past, if similar events were to happen in the future in the City, the type of 
impacts that the jurisdiction can expect associated with those magnitudes would 
include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes completely 
destroyed; train boxcars overturned; large trees snapped or uprooted; smaller debris 
turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, along with some 
walls; majority of trees uprooted; trains overturned; vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, the 
jurisdiction contains 20 mobile and manufactured homes which comprises approximately 10% of the total 
building count. The City also has overhead power lines posing a higher vulnerability to electrical outages 
associated with this hazard. 

City Hall is a modular building that has not been retrofitted or hardened to withstand the impact of the 
strong winds that occur in tornado events. Damages sustained to this structure or an interruption to 
utilities from downed lines could hinder the ability to provide crucial services needed by the community 
as the building is not equipped with a generator.  

Kendleton has previously experienced debris accumulation on roadways during windstorm events. This 
illustrates vulnerability as high winds and debris are associated with tornadoes. Such incidents could 
negatively impact the ability of public safety officials to respond to emergency calls. 

There are not any temporary shelters available to accommodate residents affected by a tornado. City Hall 
could serve as a temporary shelter if needed, as long as the structure is not in the path of the tornado 
damage. Sheltering efforts would need to be coordinated through Fort Bend County. The City does not 
maintain outdoor warning sirens but can utilize Fort Bend County’s CodeRed reverse 9-1-1 system for to 
residents. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the Risk Assessment portion within the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

The structures in the community were constructed on average between 20 and 30 years ago, before the 
community was incorporated and before National Building Codes were adopted with specific codes for 
foundation work. As time progresses and the structures continue to age, the number of foundation issues 
could increase. A general lack of concern for the hazard creates a vulnerability due to the resulting lack of 
individual-level (homeowner) mitigation action for expansive soils.
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Floods

Floods: Location

The location the 1% (100-year) Annual Chance Event (ACE) floodplains for the City 
of Kendleton are shown in Figure KN.09 and are the locations within the jurisdiction 
that are most affected by flooding. Figure KN.10 provides the total acreage in the 
jurisdiction that is located in the 1% floodplains.

Figure KN.09, Special Flood Hazard Areas, City of Kendleton

Figure KN.10, City of Kendleton Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

104 104* 0
*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented flood 
event listed for the City of Kendleton from year 1997. However, the County has 
received 3 disaster declarations for flooding since May of 2015. Narratives detailing 
these events can be found in the Fort Bend Unincorporated Annex within the 
Floods: Significant Occurrences section. Due to the nature of NOAA reporting, 
these events may have not been reported and included within the database, or not 
reported under many of the jurisdictions that may have been affected. As such, the 

City of Kendleton may have been affected by these events although they were not reported under this 
jurisdiction. 

Fatality, injury and damage amounts are shown in Figure KN.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure KN.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

KENDLETON 11/17/2003 Flash Flood 0 0 80,000 0
Total 0 0 $80,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Although there were no flood events reported specifically for the City of Kendleton in the NOAA Storm 
Events Database, due to the size and extent of some flood occurrences as well as the regional nature 
of reports in the NOAA Storm Events Database, the City may have been affected by many of the events 
that were reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s Significant 
Occurrences for descriptions, to include the 3 previous federal disaster declarations referred to in 
Previous Occurrences above.

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-year Water Surface 
Elevations (WSE’s) and depth grids. While there are not any WSE’s or depth grids for this area, LiDAR and 
floodplain data are used to measure flood extent. An example of flooding within the City is the area along 
Buffalo Creek at Highland Pointe Drive. This area is within the 100-year floodplain and has an approximate 
overbank ground elevation of 83 feet (per Light Detection and Ranging [LiDAR]). In this same area, Buffalo 
Creek has an in-channel elevation of 80 feet. For a 100-year event, water depth of approximately 3 feet 
can be expected within this location. 

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 1 reported event in 
19 years, the City of Kendleton can expect a flood event approximately once every 19 years on average 
in the future, with flood water depths up to 3 feet. Therefore, there is an 5% chance of a flood event in a 
given year. 
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Figure KN.12, Building Counts, City of Kendleton

Residential Commercial Other Total
182 8 2 192

Figure KN.13, Building Replacement , City of Kendleton

Building ($) Content ($) Total ($)
33,075,024 18,337,158 51,412,182

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City 
of Kendleton. HAZUS results are calculated to census blocks. This analysis utilized 
the 2013 USGS National Elevation Dataset (NED) 1/3 arc-second Digital Elevation 
Model (DEM). These blocks were then intersected with the City to run a weighted 
area analysis to get jurisdictional results. The following describes results of the 100-
year Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 0 buildings will be at least moderately damaged within the City. “At least 
moderately damaged” is defined by HAZUS as greater than 10% damage to a building. 

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $51,412,182. The total building-related losses were $0 for this scenario. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than one 
day on the day of the event. Additionally, the model estimates that 100% of community hospital beds are 
available for use by patients already in the hospital and those injured by an event.  

Debris Generation

HAZUS estimates that no debris will be generated in this scenario.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates 0 people will be displaced 
due to the flood. Displacement includes households evacuated from within or very near to the inundated 
area.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.
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Floods: Vulnerability Summary

Instances of localized structural flooding can and do occur outside of the mapped 
SFHA. Because the structures located outside of the SFHA floodplain are not 
required to construct their finished floor elevations at or above an elevation based 
on regulatory flood elevations, it is possible for localized flooding to partially or 
fully inundate these structures. Older homes within the community that were 
constructed before the adoption of the Flood Insurance Rate Maps (FIRM) and 
passing of the Flood Damage Prevention Ordinance were permitted to construct at 

possibly higher risk elevations. 

The bridge on Braxton Road is listed as critical infrastructure mapped within the SFHA within the City 
of Kendleton. Damage to this structure would impact emergency services and general transportation 
throughout the community. 
National Flood Insurance Program Repetitive Loss (RL)

The City of Kendleton is a current participant in the National Flood Insurance Program. As of February of 
2017, the City does not have any listed RL or SRL properties according to FEMA RL/SRL data and no claims 
have been made.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure KN.14 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure KN.14 also shows 
the locations of recent study sites discussed in the next section.

Figure KN.14, Groundwater Depletion Zones, City of Kendleton

(Groundwater depletion in the United States (1900−2008), 2013)

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). 
Additional GPS sites were developed, Periodically Active Monitor Sites (PAMS), 
to calculate average weekly heights. This data was processed against the data 
calculated by the CORS sites to calculate subsidence rates at each site (Fort Bend 
Subsidence District, 2015). The closest sites to the City of Kendleton are PAM 31, 
PAM 67, and (CORS) TXRS shown in Figure KN.14. Figure KN.15 lists the reported 
rates. Although no monitoring sites were listed within the planning area, it can 
be assumed that the City would experience similar rates of occurrence as those 

observed at the closest proximity sites. It should also be noted that the reported subsidence rates do not 
take into account other factors that could have possibly contributed, such as extreme weather or seismic 
activity, however it is the best data available.

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way.  
According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the sites 
measured near the planning area, the most subsidence observed within 1 year was PAM 31 at a rate of 
-0.05 feet. 

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure KN.14, the entire City of Kendleton is located within a known groundwater depletion 
area. Additionally, with the documented occurrence of subsidence from recent studies, the probability of 
a future land subsidence event for the City is high (probable in next 10 years) and can be assumed to be 
similar in extent to previous events in the area, up to -0.05 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Figure KN.15, Observed Subsidence, City of 
Kendleton

Monitoring 
Site Name First Observation

2015 One-
Year Observed 

Subsidence (feet)
Cumulative

PAM 31 5/8/2007 -0.05 -0.02

PAM 67 2/9/2011 -0.02 -0.03

(CORS) TXRS 5/15/2011 -0.01 -0.05

(Fort Bend Subsidence District, 2015)
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Land Subsidence: Vulnerability Summary

The lack of incidences and testimonies of impact lends to a general dismissal of 
the risks of land subsidence. As the community experiences periods of depletion 
of groundwater, the risk of land subsidence is increased and may impact the 
community. As water may become a more scarce resource in the State, and in the 
County, a lack of mitigation could lead to increased damages to structures and 
roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City 
of Kendleton is equally exposed to a hurricane or tropical storm. Figure KN.16 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure KN.16, Historical Hurricane/Tropical Storm Paths, City of Kendleton

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure KN.17 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Kendleton. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure KN.17, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the City can 
expect an event approximately once every 6 years on average, of up to a magnitude 
of a Category 4 Hurricane at a 100-yr Max Wind Speed of 112 mph based on 
historical extents and HAZUS analysis.

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Kendleton. The 
following describes the results of this analysis.

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $569,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 1 building will experience severe damage and 1 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community.  
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure KN.18.

Figure KN.18, Property Damage Losses, City of Kendleton

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

51,412,182 417,000 152,000 569,000

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational. 

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 58 tons, brick and wood debris comprises 97% while concrete 
and steel comprises 3%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 3 truckloads (with 1 to 25 tons per truck) to remove. 

The model does not estimate any tree debris will be generated for the jurisdiction.

Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the hurricane and the number of displaced people that will require accommodations in temporary public 
shelters. The model estimates 1 household to be displaced due to the hurricane but no one will require 
temporary shelter.



24

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Kendleton 

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Kendleton can 
expect to be impacted with debris and possible utility interruptions of critical 
infrastructure during a hurricane or tropical storm event. The modular building 
used as City Hall is vulnerable to the high winds, hail and heavy rainfall associated 
with hurricanes and tropical storms. Roof damage and overall structure damage 
would impede the City’s ability to continue to offer services to their citizens during 
an extreme event. There is also a lack of generator back-up capabilities for City Hall, 

leading to an impact to their continuity of operations during a hurricane or tropical storm events that 
affects the availability of electricity. 
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28

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Kendleton 

Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure KN.22 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Kendleton. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 

percentile weather categories. 

Figure KN.22, Fire Intensity Scale (FIS), City of Kendleton

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire Occurrence data for 
the City of Kendleton. As of the data collection effort in 2016, the sources’ available data ranged from the 
years 1980 to 2015.

Wildfires: Extent and Probability

Figure KN.23 lists the Fire Intensity Acreage for the City according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity Scale (FIS), 
refer to Chapter 2, the risk assessment portion of the main plan document.

Figure KN.23, TxWRAP Fire Intensity Acreage – City of Kendleton

Class Acres Percent

Non-Burnable 704 78.5 %
1 (Very Low) 26 2.9 %

1.5 2 0.2 %

2 (Low) 32 3.6 %

2.5 11 1.2 %

3 (Moderate) 120 13.4 %

3.5 2 0.2 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 897 100.00%

Although there were no wildfire ignition reports found for the City of Kendleton from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss of 
life. Figure KN.24 below lists the population, percent of total population, WUI acreage and percent of 
WUI acreage for the City of Kendleton, according to the Texas A&M Forest Service TxWRAP Community 
Summary Report. 
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Figure KN.24, WUI Acreage, City of Kendleton

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0% 5 1.7%

1hs/40ac to 1hs/20ac 0 0.0 % 2 0.9 %

1hs/20ac to 1hs/10ac 22 5.1 % 47 17.5 %

1hs/10ac to 1hs/5ac 2 0.5 % 21 7.9 %

1hs/5ac to 1hs/2ac 13 3.0 % 54 20.1 %

1hs/2ac to 3hs/1ac 395 91.4 % 139 51.9 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 432 100.00% 268 100.00%

Wildfires: Vulnerability Summary 

The City of Kendleton faces wildfire risk associated with the proximity of wooded 
and vegetated areas to residential structures. Citizens can, however, schedule 
pick-ups for brush and limb collection at any time with proper coordination, 
decreasing vegetative fuels when they choose to utilize this service. There are no 
fire hydrants within the community. The nearest fire station is the Beasley Volunteer 
Fire Department. This lack of resources within the City increases risk because of 
longer response times. The modular building used for City Hall is at an increased 

vulnerability for wildfires due to the increased flammability of the materials used in the construction of 
this structure. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Kendleton completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking 
Tool. The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for 
the City are shown below on Figure KN.25 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.

Figure KN.25, Risk Ranking Results, City of Kendleton

Ranking Order Hazard Risk Ranking Value

1 Extreme Heat 95
1 Severe Winter Storms 95
3 Tornadoes 93

4 Floods 92

5 Wind Storms 92
6 Hail Storms 89
7 Hurricanes/Tropical Storms 82
8 Lightning 75
9 Drought 74

10 Land Subsidence 51
12 Dam/Levee Failure 47
13 Expansive Soils 46
14 Wildfire 45
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure KN.26, Existing Capabilities, City of Kendleton

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

City Administrator Staff
Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Engineer/Floodplain 
Administrator Staff

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Attend 
advanced floodplain management training.

Community Development 
Block Grant Funding

Provides funding for projects that may meet mitigation 
goals and can also be used for supplementing local cost-
share for Hazard Mitigation Assistance grant funding.

Ad Valorem Tax

Funding Provides potential funding for Hazard Mitigation items.Sales Tax 

Permitting Fees for 
Development
Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code authorizes the City to regulate Zoning 
(State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it relates to building codes (such as 
structural integrity and plumbing) (State of Texas, 1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities. Also allows 
counties to collect reasonable fees to cover administrative 
costs incurred by the administration of a local floodplain 
management program. Also provides for Criminal and Civil 
Penalties and injunctive relief.

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure KN.26) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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1 Feasibility Study (previously action 1 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Feasibility study of low water crossings. 
(Lum Road, Hilltop Road, and FM 2919 
North). 

City of Kendleton
FBC Road and Bridge 

FBC Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$750,000 for completion of all projects. Feasibility 
study $60,000 / General Fund / In-kind Services

6 months from receipt of 
funding

Seeking 
Funding E

Cost and Benefit Considerations
Not independently cost-effective, but required to determine next steps

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 National Flood Insurance Program Participation
The City of Kendleton currently participates in the NFIP. Currently, there are not any Certified Floodplain 
Managers on staff, due to a lack of resources and staff. The area of floodplain mapping in Kendleton is 
very small. The City has adopted minimum standards in their Flood Damage Prevention Ordinance which 
names the City Administrator as the Floodplain Administrator. Regulation of the development within the 
floodplain is completed through their engineering consultant. The City will continue to explore options for 
higher standards. Kendleton has a total of 5 NFIP policies in force, as of June 2017. This totals $5,543,100 
in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

2  Crawford Outlet Right-of-Way (previously action 2 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Drainage improvements to the Crawford 
Outfall Right of Way.

City of Kendleton 
FBC Road and Bridge 

FBC Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$150,000 / General Fund / In-kind Services 12 months from receipt of 
funds

Seeking 
Funding E

Cost and Benefit Considerations
Not yet determined

Figure KN.26, Existing Capabilities, City of Kendleton

Capability Name Capability Type Ability to Expand/Improve

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).
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3  Culvert Installation (previously action 3 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Install culverts for better drainage along 
McFarland Road, Lum Road, and Braxton 
Road.

City of Kendleton 
FBC Road and Bridge 

FBC Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 12 months from receipt of 
funds In progress E

Cost and Benefit Considerations
Not yet determined

4  Reinforcement of Critical Facilities (previously action 4 in 2011 plan)

Hazard Item Description Implementation Agency 

Hailstorms, Windstorms, 
Tornadoes, Hurricanes/Tropical 

Storms

Reinforcement of critical facilities to 
withstand high winds from severe weather.

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 - $300,000, depending on required 
retrofitting / General Fund / In-kind Services

24 months from receipt of 
funding

Seeking 
Funding E

Cost and Benefit Considerations
Cost-effective, relatively inexpensive and preserves lives and critical functions

5  Promote Flood Insurance (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of Flood insurance.  
Advertise the availability, cost, and coverage 
of Flood Insurance through the National 
Flood Insurance Program (NFIP).

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but serves as the initial step in identifying appropriate mitigation actions
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6  Increase Public Awareness of Hazard Mitigation (previously action 6 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failure, Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs. 

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective

7  Evacuation (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place.

City of Kendleton Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 
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8  Wildfire Hazard Areas (previously action 8 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and define 
potential wildfire hazard areas on map.

City of Kendleton
Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

9  Develop a Drought Contingency Plan (previously action 9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop Drought Contingency Plan through 
contact with State agencies.  

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective.

10  Public Information Campaigns (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought.

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 12 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserve essential functions
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12  Address High Risk Populations (Excessive Heat) (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

City of Kendleton Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 24 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury

11  Evaluate Excess Heat Risks (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks associated with excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

City of Kendleton Fire Department 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts

13 Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed 
by ice and snow hazards during winter 
storms. Focus on City’s ability to respond to 
snow and ice emergencies, including those 
associated with at-risk populations in the 
community. 

City of Kendleton Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources /  
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations 
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14 Various Mitigation Actions to Reduce Wildfire Risk (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and 
initiate mitigation actions to reduce the 
wildfire and brushfire risk. Actions may 
include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others. 

City of Kendleton
Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be in-expensive and prevent fires.

15  Upgrades to At-Risk Structures (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Expansive Soils, Hurricanes/

Tropical Storms, Floods, 
Lightning, Dam/Levee Failure

Initiate upgrades to at-risk structures 
to include structurally fortifying at-risk 
infrastructure and integrating increased 
thermal insulation, impact resistant 
film or glass, surge protection systems 
and wind resistant windows and doors. 
Integrate a higher level of soil compaction 
standards and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-18 months per project Not started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost
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16 Structural/Engineering Study (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Kendleton public facilities to 
ensure their soundness with respect 
to resisting the effects of high winds, 
extreme roof loading from snow or ice, and 
hail. Forms basis of decisions about any 
additional actions to mitigate risk.

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 48 months In progress E

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions

17 Household Mitigation Class for Homeowners

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failures, Wildfires

Class for homeowners that provide them 
with Do-It-Yourself options for performing 
mitigation in their own homes. 

City of Kendleton City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing Staff/Cost of class materials / In-kind 
Services 12 months Not started N/A

Cost and Benefit Considerations
This low-cost activity will allow residents to undertake self-funded activities to mitigate natural hazards. 
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure KN.27. Mitigation action prioritization, Figure KN.28, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure KN.27, Mitigation Action Summary Worksheet
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Figure KN.28, Mitigation Action Prioritization
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

17. Household Mitigation Class
+ + + + 0 + + + + + 95 104

4. Reinforcement of Critical Facilities
+ + + + + 0 + 0 + + 93 101

2. Crawford Outlet Right-Of-Way + + + + 0 0 + + 0 + 92 99
16. Structural/Engineering Study + + + - - + + + 0 0 95 99

3. Install culverts along McFarland, 
Lum and Braxton Roads + + + + 0 0 + + 0 0 92 98

1. Feasibility Study
+ 0 + + 0 0 + + 0 0 92 97

7. Evacuation Plans + 0 + 0 0 0 + + 0 0 92 96

6. Increase Public Awareness of 
Hazard Mitigation + 0 + + 0 0 + + 0 0 95 95

12. Address High Risk Populations 
(Excessive Heat) + 0 - - - + + 0 0 0 95 95

13. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + + - - - + + - - 95 95

5. Promote Flood Insurance 0 0 + 0 0 0 0 + 0 0 92 94

11. Evaluate Excess Heat Risks + 0 0 0 0 + 0 - - - 95 94

15. Upgrades to At-Risk Facilities + + - 0 0 0 - - 0 0 95 94

9. Develop a Drought Contingency 
Plan + + 0 0 0 + 0 - + + 74 78

10. Public Information Campaigns + + 0 0 - - - - - - 74 70

8. Wildfire Hazard Areas + + + 0 0 0 + + 0 - 45 49

14. Various Mitigation Actions to 
Reduce Wildfire Risk + + + - - - + + - - 45 45

17. Household Mitigation Class + + + + 0 + + + + + 95 104
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Mitigation Actions by Hazard

The mitigation actions in Figure KN.29 are shown with the hazards they mitigate.

Figure KN.29, Mitigation Action Impact, City of Kendleton

A
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s
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1 X
2 X
3 X
4 X X X X
5 X
6 X X X X X X X X X X X X X
7 X X X X
8 X
9 X X

10 X X
11 X
12 X
13 X
14 X
15 X X X X X X X X X X
16 X X X X X
17 X X X X X X X X X X X X X

Figure KN.28, Mitigation Action Prioritization
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety
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Protection

Technical

Political
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Social

A
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inistrative

Local C
ham

pion

O
ther C
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m

unity

R
isk R

anking 
Score 

Total Score

16. Restricting/Prohibiting 
Development in Areas 0 + + 0 0 0 + + 0 0

17. Walling Bracing and Bolting 0 + + 0 0 0 + + 0 0
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3.6 Integration Efforts 
Figure KN.30 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Kendleton documents, programs and regulations.

Figure KN.30, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of 
Kendleton 
Development 
Services

Program Action
Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City.

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update 

The City of Kendleton incorporated the HMP into other planning mechanisms as a demonstration 
of progress in local hazard mitigation efforts. This was achieved by identifying MPC planners and or 
stakeholders to participate in the development of the Fort Bend County Drainage Plan. 
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
There have not been many significant changes in development within the City of Kendleton. It is expected 
that the next 5 years will show gradual growth in both business and residential as Fort Bend County 
and neighboring Harris County continue to see growth. There is neither an increase or decrease to 
vulnerability in the community that can be attributed to changes in development. 

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary - Completed and Canceled

All of Kendleton’s mitigation actions from the 2011 Fort Bend County HMP were carried over into the 
2017 Fort Bend County HMP Update. No actions were shown as completed or canceled. 

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document.

As the community anticipates potential growth, a priority toward the conservation of water and the 
enhancements of infrastructure, such as water, wastewater and sewer continue to grow. The community 
is going to continue to seek out grant and loan opportunities, when possible. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure KN.31, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Kendleton
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Jurisdiction Adoption Documentation Placeholder
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City of Meadows Place Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Meadows 
Place and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Meadows Place: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

*Population: 4,588**

Size of Community: 0.93 sq. miles

*Population over 65 years old: 745

*Population under 16 years old: 1,071

*Economically Disadvantaged Population ($0-$20k) : 81

Meadows Place is serviced by the following 
responders:

Fire: Stafford Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Meadows Place Police Department
**Community indicates that population is actually 4,660. Population shown above is 
referenced from HAZUS for risk assessment purposes. 

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates

Figure MP.01, City of Meadows Place Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Meadows Place is 
located along US Highway 59 off of 
Beltway 8, as shown in the figure 
MP.01. Located in Northeast Fort 
Bend County, the City is the closest 
within the County to Houston. 
Incorporated in 1983 as Meadows, 
but changed the name to Meadows 
Place in 1997, the City is known for 
being “Your Place for Life.” With a 
population of approximately 4,660 
people, the 1 square mile City 
has over 12 acres of developed 
parkland. The City was recognized 
as 1 of the 90 cities nationwide with 
an ISO Class 1 City for superior fire 
protection.

The City has a Mayor-Alderman 
form of government with 1 mayor 
and 5 alderman. These elected 
officials are supported by a City 
Secretary, Accounting Specialist, 

Map Not to Scale.
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Community Planning Involvement

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure MP.04, City of Meadows Place Plan Participation

Figure MP.03, Utility Providers

Type Provider

Electric CenterPoint

Water City of Meadows Place Water

Figure MP.02, Major Employers

Business Type Name of Employer

Financial Sun Investments
Auto Helfman Ford

Industrial Sterling McCall
Auto Texas Direct Auto

 (Interview, Police Chief, 2017)

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure MP.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Meadows Place MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Finance Director, Licensing & Permits Coordinator, Utilities Clerk, and Municipal Court Association Judge. 
Meadows Place is protected by the Meadows Place Police Department and the Stafford Fire Department.

The Fort Bend Independent School district serves the community. The major employers and utility 
providers are listed below in Figure MP.02 and MP.03, respectively.
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1.2 Outreach Strategy
The City of Meadows Place was active in the outreach activities used to request public participation in 
the Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use 
of EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Meadows Place advertised the Fort Bend County HMP Update Public Survey on the Meadows Place 
website at http://cityofmeadowsplace.org. 

There was 1 survey result for the City of Meadows Place, and 377 total County wide responses to the 
survey. Survey data was directly incorporated into the risk ranking process for hazards and mitigation 
actions. Details regarding the incorporation of the survey results are included in Chapter 2, the risk 
assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Meadows Place MPC utilized newsletters for each phase of the planning process in order to share updates 
with stakeholders, elected officials, City staff and the public. Copies of the newsletters can be found in 
Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Meadows Place website 
from July 14, 2017 until July 28, 2017. A hard copy was placed in the Meadows Place City Hall. Comments 
were collected via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure MP.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure MP.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Title XV Chapter 151: 
Flood Damage Prevention 
Ordinance

Regulation Reviewed existing ordinance for identification of potential higher 
standards, such as freeboard. 

Title III Chapter 33: 
Emergency Management 
Ordinance

Regulation
Reviewed for opportunities to link HMP to existing ordinance 
allowances and authorities.

Title V Chapter 51: Water 
and Sewers Regulation Reviewed for possible water conservation and surface water 

references for HMP.
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Figure MP.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Title IX Chapter 93: Fire 
Protection Regulation Reviewed for possible enhancement opportunities for HMP. 

Title XV Chapter 152: 
Subdivision Regulation Regulation Reviewed for opportunities to enhance with requirements that assist 

with evacuation routes, as well as floodplain mitigation. 
Title XV Chapter 153: 
Planning and Zoning Regulation Reviewed for possible enhancements for requiring hazard area. 
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Section 2: Risk Assessment
Meadows Place’s Jurisdictional Hazards

This section contains Meadows Place’s hazard profiles for each natural hazard included in the Fort Bend 
County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Meadows Place was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms -Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires



6

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Meadows Place 

Hailstorms

Hailstorms: Location

The entire extent of the City of Meadows Place is exposed to some degree of hail 
hazard. Since hail can occur at any location, hail events could be experienced 
anywhere within the planning area.

Hailstorms: Previous Occurrences

While the City of Meadows Place has not had any previous occurrences reported through the NOAA 
Storm Events Database, if an event were to occur, it would be similar in size and magnitude to events 
within the surrounding County area. Figure MP.06 lists the 37 hail events reported for Fort Bend County 
and its unincorporated jurisdictions since the year 1961. 

Fatality, injury and damage amounts are shown in Figure MP.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure MP.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
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Figure MP.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index 
to measure hail called the Hailstorm Intensity Scale. According to the reported 
previous hail occurrences in the surrounding areas, the maximum hail extent 
experienced was up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk 
assessment portion of the main plan document, for hail extent scale descriptions.

Based on 37 reported events in 55 years, a hail event occurs approximately every 1 
to 2 years on average in Fort Bend County. Since hail events can happen anywhere throughout the HMP 
update area, the City of Meadows Place’s future probability is assumed to be similar to the surrounding 
County area. The City can expect a hail event approximately once every 1 to 2 years on average in the 
future, with hail up to 2 inches, or 50.8 millimeters in diameter, corresponding to a TORRO Hailstorm 
Intensity Scale classification of “Destructive.” Therefore, there is a 67% chance of a hailstorm event in a 
given year. 

Hailstorms: Impact

Although there are no specific occurrences for which hailstorm damages are captured from the NOAA 
database, based on the maximum hail extent experienced of (2 inches/50.8 mm) in the surrounding 
County area, the TORRO Hailstorm Intensity Scale indicates that impact can be expected to include any of 
the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries
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Hailstorms: Vulnerability Summary

The City buildings (City Hall, Police Department, Fire Station, and Community 
Center) are vulnerable due to the lack of retrofitting and hardening to protect 
windows and roofs from the impacts of an extreme and unprecedented hailstorm 
event. 

Community vehicles are at risk, due to a lack of covered parking for them. The City 
has it’s own Police Department and if damaged, the City would have to depend on 
County resources to continue to support their emergency services.
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Windstorms

Windstorms: Location

The entire extent of the City of Meadows Place is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

While the City of Meadows Place has not had any previous occurrences reported through the NOAA 
Storm Events Database, if an event were to occur, it would be similar in size and magnitude to events 
within the surrounding County area. Figure MP.07 lists the 51 wind events reported for Fort Bend County 
and its unincorporated jurisdictions since the year 1955. 

Fatality, injury and damage amounts are shown in Figure MP.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure MP.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/25/1955 Thunderstorm 
Wind 66 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 65 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 51 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/17/1968 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/28/1971 Thunderstorm 

Wind 50 kts. 0 0 0.00 0.00

FORT BEND 
CO. 9/3/1975 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 7/26/1977 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/20/1978 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/22/1979 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 7/10/1979 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/15/1980 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/9/1981 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00
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Figure MP.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/10/1981 Thunderstorm 
Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 6/16/1983 Thunderstorm 

Wind 52 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/20/1985 Thunderstorm 

Wind 56 kts. 0 0 0.00 0.00

FORT BEND 
CO. 10/15/1985 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/17/1986 Thunderstorm 

Wind 56 kts. 0 0 0.00 0.00

FORT BEND 
CO. 8/4/1986 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/16/1987 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 5/3/1989 Thunderstorm 

Wind 52 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/26/1990 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/22/1992 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

Longpoint 6/9/1994 Thunderstorm 
Wind 0 kts. 0 0 5,000.00 0.00

Lake Olympia 6/20/1994 Thunderstorm 
Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
CO. 10/8/1994 Thunderstorm 

Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
CO. 1/22/1995 Thunderstorm 

Wind 0 kts. 0 0 0.00 0.00

FORT BEND 
CO. 6/28/1995 Thunderstorm 

Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
CO. 8/18/1995 Thunderstorm 

Wind 0 kts. 0 0 5,000.00 0.00

FORT BEND 
(ZONE) 2/20/1997 Strong Wind NA 0 0 15,000.00 0.00



11

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Meadows Place 

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed 
conditions on land and sea. According to the reported previous windstorm 
occurrences in the surrounding areas, the maximum wind extent experienced was 
70 knots (Beaufort Wind Scale Classification: “Hurricane”). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind 
extent scales.

Based on 51 reported events in 61 years, a wind event occurs approximately 
once every year on average in Fort Bend County. Since wind events can happen anywhere throughout 
the HMP update area, the City of Meadows Place’s future probability is assumed to be similar to the 
surrounding County area. In the future, the City can expect a wind event of up to 70 knots (Beaufort Wind 
Classification: Hurricane), approximately once every year on average. Therefore, there is a 84% chance of 
a windstorm event in a given year.  

Figure MP.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

CLODINE 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000.00 0.00

GUY 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000.00 0.00

COUNTYWIDE 8/31/1999 Thunderstorm 
Wind NA 0 0 50,000.00 0.00

COUNTYWIDE 4/16/2001 Thunderstorm 
Wind NA 0 0 1,000,000.00 0.00

GUY 8/28/2001 Thunderstorm 
Wind NA 0 0 25,000.00 0.00

FRESNO 9/20/2001 Thunderstorm 
Wind NA 0 0 5,000.00 0.00

CLODINE 6/16/2002 Thunderstorm 
Wind 51 kts. E 0 0 2,000.00 0.00

FRESNO 7/18/2003 Thunderstorm 
Wind 52 kts. EG 0 0 4,000.00 0.00

DEWALT 6/21/2008 Thunderstorm 
Wind 59 kts. EG 0 0 25,000.00 0.00

CLODINE 9/3/2009 Thunderstorm 
Wind 70 kts. EG 0 0 3,000.00 0.00

TAVENER 10/29/2009 Thunderstorm 
Wind 50 kts. EG 0 0 0.00 0.00

CLODINE 6/5/2011 Thunderstorm 
Wind 53 kts. EG 0 0 3,000.00 0.00

FRESNO 8/16/2013 Thunderstorm 
Wind 55 kts. EG 0 0 0.00 5,000.00

TAVENER 5/26/2014 Thunderstorm 
Wind 61 kts. EG 0 0 0.00 0.00

Total 0 0 $1,187,000.00 $5,000.00
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Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the surrounding 
area indicate a “Hurricane” wind extent, which is described by the Beaufort Wind 
Scale as involving trees broken or uprooted, in addition to considerable structural 
damage. Mobile and manufactured homes are most susceptible to windstorm 
damage as they may not have been installed or anchored correctly and can be 
moved and overturned in high winds. According to HAZUS, the jurisdiction contains 

28 mobile and manufactured homes which comprises approximately 2% of the total building count. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
debris on roadways resulting in obstructions for emergency responders and residents entering and 
leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

Meadows Place has previously experienced debris accumulation on roadways during windstorm events. 
Such incidents could negatively impact the ability of public safety officials to access emergency calls. The 
existence of overhead power lines also poses a vulnerability to electrical outages. The lack of hardening 
and retrofitting for the structures that support the Meadows Place government functions (City Hall, 
Police Department, Fire Station, and Community Center) leaves the structures vulnerable to the effects 
that an extreme wind event could have upon the roofs and overall integrity of the structures. Damages 
sustained by a windstorm to these facilities could hinder the ability to provide crucial services needed by 
the community. In addition, the lack of a generator at City Hall poses a possible impact to government 
function in the event of an electrical interruption caused by wind affecting power lines.  
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Tornadoes

Tornadoes: Location

The entire extent of the City of Meadows Place is exposed to some degree of 
tornado hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

While the City of Meadows Place has not had any previous occurrences reported through the NOAA 
Storm Events Database, if an event were to occur, the event would be similar in size and magnitude to 
events within the surrounding County area. Figure MP.08 lists the 29 tornado events reported for Fort 
Bend County and its unincorporated jurisdictions since year 1950.

Fatality, injury and damage amounts are shown in Figure MP.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure MP.08, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0
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Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range 
from 0-6, 6 being most catastrophic. According to the reported previous tornado 
occurrences in the surrounding areas, the maximum tornado extent experienced 
were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately 
every 2 years on average in Fort Bend County. Since tornado events can happen 

anywhere throughout the HMP update area, the City’s future probability is assumed to be similar to 
the surrounding County area. The City can expect a tornado event approximately once every 2 years on 
average in the future with up to an F3 magnitude. Therefore, there is a 44% chance of a tornado event in 
a given year. 

Figure MP.08, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)



15

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Meadows Place 

Tornadoes: Impact 

There is no specific event data available for the City of Meadows Place, from which 
impacts would be calculated. However, it can be assumed that impacts would be 
similar to those that the surrounding County area experiences. 

Based on Fort Bend County having experienced tornadoes between F0 and F3 levels 
in the past, if similar events were to happen in the future in the City, the type of 
impacts that the jurisdiction can expect associated with those magnitudes would 
include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes completely 
destroyed; train boxcars overturned; large trees snapped or uprooted; smaller debris 
turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, along with some 
walls; majority of trees uprooted; trains overturned; vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Meadows Place is almost an entirely residential area. Mobile and manufactured homes are most 
susceptible to tornado damage as they may not have been installed or anchored correctly and can be 
moved and overturned in high winds. According to HAZUS, the jurisdiction contains 28 mobile and 
manufactured homes which comprises approximately 2% of the total building count. 

There are not any temporary shelters available to accommodate residents affected by a tornado. 
Sheltering efforts would need to be coordinated through Fort Bend County. The lack of hardening and 
retrofitting for the structures that support the Meadows Place government functions (City Hall, Police 
Department, Fire Station, and Community Center) leaves the structures vulnerable to the effects that a 
tornado event could have upon the roofs and overall integrity of the structures. Damages sustained by a 
tornado to these facilities could hinder the ability to provide crucial services needed by the community.  

The City uses the CodeRed reverse-911 system for emergency communications to residents. The system 
calls all registered residents with emergency information. Citizens who do not access the website to 
register may not be able to receive emergency alerts and be unaware of the need to take shelter. 

Additionally, Meadows Place has previously experienced debris accumulation on roadways during past 
windstorm events. This illustrates vulnerability as strong winds and debris accompany tornadoes. Such 
incidents could negatively impact the ability of public safety officials to respond to emergency calls. The 
existence of overhead power lines also poses a vulnerability to electrical outages. The lack of a generator 
at City Hall poses a possible impact to government function in the event of an electrical interruption.
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion within the Fort Bend 
County HMP Update) shows the location of expansive soil areas for the City. The 
entire extent of the jurisdiction is classified as having less than 50 percent of the 
area underlain by soils with clays of high swelling potential, therefore all of the 
jurisdiction is equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur.

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

The structures in the community were constructed on average between 20 and 30 years ago, before the 
community was incorporated and before National Building Codes were adopted with specific codes for 
foundation work. As time progresses and the structures continue to age, the number of foundation issues 
could increase. A general lack of concern for the hazard creates a vulnerability due to the resulting lack of 
individual-level (homeowner) mitigation action for expansive soils.
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Floods

Floods: Location

The location of the 0.2% Annual Chance Event (ACE) (500-yr) SFHA’s are shown 
in Figure MP.09. These are the locations within the planning area that are most 
affected by flooding. Figure MP.09 provides the total acreage in the jurisdiction that 
is located in the 0.2% floodplains. 

Figure MP.09, Special Flood Hazard Areas, City of Meadows Place

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for the City of Meadows Place in the NOAA Storm Events Database, 
Figure MP.11 lists the 19 documented events reported for Fort Bend County and its 
unincorporated jurisdictions from year 1997. Due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the City of Meadows Place may have been affected by many of 

the events that were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure MP.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure MP.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Figure MP.10, City of Meadows Place Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

0 14 0
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Figure MP.12, Building Counts, City of Meadows Place

Residential Commercial Other Total
1,597 118 39 1,754

Figure MP.13, Building Replacement Value, City of Meadows Place

Building ($) Content ($) Total ($)
576,204,969 319,169,012 895,373,981

Floods: Significant Past Events

Although there were no flood events reported specifically for the City of Meadows 
Place in the NOAA Storm Events Database, due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the City may have been affected by many of the events that were 
reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s 
Significant Occurrences for descriptions, to include the 3 previous Federal disaster 
declarations referred to in Previous Occurrences above. 

Floods: Extent

Although Meadows Place does not have mapped 100 year floodplain or base flood elevation levels, 
community testimony indicated that during rain events that produce 1% chance flooding for neighboring 
communities typically result in 5-7 inches of flood depths on roadways and low-lying areas.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once per year on average in Fort Bend County and its 
unincorporated jurisdictions. The City of Meadows Place’s future probability is assumed to be similar to 
the surrounding County area. The City can expect a flood event approximately once per year on average 
in the future, with depths of up to 5-7 inches.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on for the City of Meadows Place. 
HAZUS results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation 
Dataset (NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with 
the City to run a weighted area analysis to get jurisdictional results. The following describes results of the 
100-year Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within the City. “At least 
moderately damaged” is defined by HAZUS as greater than 10% damage to a building. 

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $895,373,981. There were no building losses estimated for this scenario. 
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Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service 
for more than 1 day on the day of the event. Additionally, the model estimates that 
100% of community hospital beds are available for use by patients already in the 
hospital and those injured by an event.  

Debris Generation

The model estimates that a total of 0 tons of debris will be generated. If the building debris tonnage is 
converted to an estimated number of truckloads, it will require 0 truckloads (with 1 to 25 tons per truck) 
to remove the building debris generated in this scenario.   

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates nobody will be displaced or 
seek temporary shelter due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. 

Floods: Vulnerability Summary

Since Meadows Place has no mapped floodplain within the 100 year special flood hazard area, no 
structures within the City have been required to be constructed at or above the base flood elevation for 
the area. With unelevated structures, the risk to impact from localized flooding are increased. In addition, 
roads within the community are also vulnerable to the impacts of flooding. The main entrance to the City, 
Monticeto Lane, floods where the street crosses West Bellford and Dairy Ashford. The flooding of this 
road affects emergency medical service’s response to the City, impacting the residents’ access to services. 

National Flood Insurance Program Repetitive Loss (RL)

The City of Meadows Place is a current participant in the National Flood Insurance Program (NFIP) and 
has 2 tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$6,754.82.

Figure MP.14, Repetitive Loss Counts, City of Meadows Place

Structure Type Number of Structures Amount of Claims
Residential 1 $ 13,509.63

Non-Residential 0 $0
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure MP.15 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure MP.15 also shows 
the locations of recent study sites discussed in the next section.

Figure MP.15, Groundwater Depletion Zones, City of Meadows Place

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 

(Groundwater depletion in the United States (1900−2008), 2013)
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). 
Additional GPS sites were developed, Periodically Active Monitor Sites (PAMS), 
to calculate average weekly heights. This data was processed against the data 
calculated by the CORS sites to calculate subsidence rates at each site. 

The closest site to the City is PAM 04 ≈ 1 mile south of the planning area and 
was listed in the report to have had -0.05 feet of subsidence in the year 2015 
with cumulative recorded subsidence of -0.73 feet since the first observation in 
August 2, 1996 (Fort Bend Subsidence District , 2015). Although no monitoring 

sites were listed within the planning area, it can be assumed that the City would experience similar rates 
of occurrence as those observed at the closest proximity sites. It should be noted that the reported 
subsidence rates do not take into account other factors that could have possibly contributed, such as 
extreme weather or seismic activity, however it is the best data available.

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given 
way. According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the site 
measured near the planning area, the most subsidence observed within 1 year was PAM 04 at a rate of 
-0.05 feet. 

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. As 
seen in Figure MP.15, the entire City of Meadows Place is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.05 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

A lack of concern stemming from minimal reported impacts lends to less attention to mitigating the 
hazard, resulting in a general increase in vulnerability. As the community experiences periods of depletion 
of groundwater, the risk of land subsidence will increase, impacting the community. As water may 
become a scarcer resource in the State, and in the County, a lack of mitigation could lead to increased 
damage to structures and roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City of 
Meadows Place is equally exposed to a hurricane or tropical storm. Figure MP.16 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure MP.16, Historical Hurricane/Tropical Storm Paths, City of Meadows Place

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure MP.17 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Meadows Place. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure MP.17, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the City can 
expect an event approximately once every 6 years on average, of up to a magnitude 
of a Category 4 Hurricane at a 100-yr Max Wind Speed of 108 mph based on 
historical extents and HAZUS analysis.

Figure MP.18, Property Damage Losses, Meadows Place

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

895,373,981 13,574,000 2,313,000 15,887,000

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Meadows Place. The 
following describes the results of this analysis. 

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $15,887,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 8 buildings will experience severe damage and 3 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure MP.18. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6 percent) are available for 
use by patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds 
will be in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For the 
jurisdiction’s total building debris of 1,742 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 70 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 46 tons of tree debris will be generated. The number of tree 
debris truckloads will depend on how the 46 tons (10 cubic yards) of tree debris are collected and 
processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
15 households to be displaced due to the hurricane and 3 people will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Meadows Place can expect to be 
impacted with debris and possible utility interruptions of critical infrastructure during a hurricane or 
tropical storm event. The City structures (City Hall, Police Department, Fire Station, and Community 
Center) have vulnerability to the high winds, hail and flooding associated with hurricanes and tropical 
storms due to the lack of retrofitting and hardening to protect windows and roofs . The overall integrity of 
the structures could be compromised by strong winds that could destroy these critical facilities. 
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Fort Bend County Hazard Mitigation Plan, City of Meadows Place 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure MP.19 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within 
the City of Meadows Place. TxWRAP identifies FIS areas as those where wildfire 
fuels and associated potential dangerous fire behavior exist based on a weighted 
average of 4 percentile weather categories. 

Figure MP.19, Fire Intensity Scale (FIS), City of Meadows Place

 (Texas A&M Forest Service, 2016)
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  Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Meadows Place. As of the data collection effort in 
2016, the sources’ available data ranged from the years 1980 to 2015.

  Wildfires: Extent and Probability

Figure MP.20 lists the Fire Intensity Acreage for the City according to the Texas 
A&M Forest Service TxWRAP Community Summary Report. For a description of 
the Characteristic Fire Intensity Scale (FIS), refer to Chapter 2, the risk assessment 
portion of the main plan document.

Figure MP.20, TxWRAP Fire Intensity Acreage – Meadows Place

Class Acres Percent

Non-Burnable 584 97.5 %
1 (Very Low) 1 0.1 %

1.5 1 0.1 %

2 (Low) 5 0.8 %

2.5 0 0.0 %

3 (Moderate) 9 1.4 %

3.5 0 0.0 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 600 100%

Although there were no wildfire ignition reports found for the City of Meadows Place from TxWRAP or 
USGS Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning 
or human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP housing density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss 
of life. Figure MP.21 below lists the population, percent of total population, WUI acreage and percent 
of WUI acreage for the City of Meadows Place, according to the Texas A&M Forest Service TxWRAP 
Community Summary Report. 
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Figure MP.21, WUI Acreage, City of Meadows Place

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0 % 0 0.0 %

1hs/40ac to 1hs/20ac 0 0.0 % 0 0.0 %

1hs/20ac to 1hs/10ac 0 0.0 % 0 0.0 %

1hs/10ac to 1hs/5ac 0 0.0 % 0 0.0 %

1hs/5ac to 1hs/2ac 0 0.0 % 0 0.0 %

1hs/2ac to 3hs/1ac 0 0.0 % 3 10.3 %

GT 3hs/1ac 491 100.0 % 25 89.7 %

Total 491 100.0 % 28 100.0 %

Wildfires: Vulnerability Summary 

Meadows Place is nearly fully developed at the time of this HMP Update, as the 
majority of the City is made up of a subdivision. The only non-developed area is 
a 16-acre tract that will be fully developed within the next 2 years as a mixed use 
zone. With the increased residential and commercial development of this area, 
the number of structures that could be impacted by a future event grows. The 
community’s contracted waste service performs a monthly large item pick-up, 
providing residents with a way to remove brush or tree limbs from their property. 

The community would benefit from public awareness on the importance of utilizing this service in 
mitigating potential future wildfires.
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Meadows Place completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking 
Tool. The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for 
the City are shown below on Figure MP.22 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.

Figure MP.22, Risk Ranking Results, City of Meadows Place

Ranking Order Hazard Risk Ranking Value

1 Floods 94
1 Hurricanes/Tropical Storms 94
3 Tornadoes 90

3 Wind Storms 90

5 Extreme Heat 84

6 Lightning 73
7 Hail Storms 70
8 Drought 68
9 Severe Winter Storms 68

10 Expansive Soils 65
11 Land Subsidence 48
12 Wildfire 34
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure MP.23) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities

Figure MP.23, Existing Capabilities, City of Meadows Place

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

City Administrator

Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Public Works/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with Flood Damage Prevention Ordinance. Could attend 
advanced floodplain management training.

Police Chief
Assists with flood-related traffic control and evacuation 
planning. Could attend advanced floodplain management 
training.

Ad Valorem Tax

Funding Provides potential funding for Hazard Mitigation items.Sales Tax 

Permitting Fees for 
Development
Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code that authorizes a “taking” / Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
criminal and civil penalties and injunctive relief.

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).
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3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

1  Pursue Contract for Shade Removal (previously action 6 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Hurricanes/Tropical Storms Pursue contract for shade removal at pre-
set rate

Meadows Place Director of Parks

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$4,500 / General Fund / In-kind Services 6 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but will potentially prevent damages during a hurricane or high wind event.

2  Install Emergency Backup Generator (previously action 7 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Install emergency backup generator at the 
Meadows Place Wastewater Treatment 
Plant (WWTP).

Meadows Place Director of Public 
Works/Utilities

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$460,000
Possible grant funding / General Fund / In-kind 

Services

4 months for purchase 
and installation 

(additional 18 months 
for grant application and 

administration)

Looking for 
Grant F

Cost and Benefit Considerations
Generally very cost-effective, but will vary with level of risk and project cost.

3.2 National Flood Insurance Program Participation
The Public Works Director is named as the Floodplain Administrator (FPA) within the City of Meadows 
Place Flood Damage Prevention Ordinance, however the program is supported by a consultant that 
serves as the City Engineer. The FPA is a Certified Floodplain Manager and conducts permit reviews, GIS 
functions and education/outreach. 

The community upholds the minimum standards set forth by the National Flood Insurance Program 
(NFIP). Meadows Place will continue to comply with the standards of the NFIP and will explore higher 
standards for future adoption as well as the possibility of application for the Community Rating System. 
Meadows Place has a total of 6 NFIP policies in force, as of June 2017. This totals $1,575,000 in total 
insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 



34

M
iti

ga
tio

n 
St

ra
te

gy
Fort Bend County Hazard Mitigation Plan, City of Meadows Place 

3  Promote Flood Insurance (previously action 10 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP). Develop 
NFIP brochure and promote using City 
website and newsletter. 

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$2,000 / General Fund / In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

4  Increase Public Awareness on Mitigation (previously action 11 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs.

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$2,000 / General Fund / In-kind Services 60 months In Progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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5  Evacuation Plans (previously action 12 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. Collaborate with 
County Department and utilize Enable Fort 
Bend to track vulnerable populations.

Meadows Place EMC; Fort Bend Health 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

6  Apply for Firewise Recognition (previously action 13 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Wildfires The community will apply for Firewise 
certification, conducting all applicable tasks 
to gain the designation. 

Meadows Place EMC; City of Stafford 
Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000 / General Fund / In-kind Services 24 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

7  Link to Drought Monitor (previously action 7 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence The community will link the drought 
monitor to their website and display alerts 
when drought conditions are elevated. 

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources /
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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8  Cooling Plan (previously action 16 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat The community will develop a formal 
drought plan that will provide triggers and 
conditions for sheltering citizens during 
extreme heat events. 

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

9  Energy Prioritization (previously action 17 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat The community will work with CenterPoint 
to seek prioritization for vulnerable 
populations in the community that need 
priority when power restoration is occurring 
after an outage. 

Meadows Place Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

10  Sanding Prioritization Plan (previously action 18 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Severe Winter Storm A prioritization of City streets will provide 
a guide for sanding efforts so that first 
responders will have access to the most 
critical roads necessary for reaching medical 
facilities, schools, and other critical facilities. 

Meadows Place Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.
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11  Co-market Large Item Pickup (previously action 19 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Wildfires Work with current trash contract to co-
market a coordinated large-item pick-up day 
as a wildfire mitigation event to encourage 
brush clean-up and dead tree removal. 

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 6 months Not started N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.

12  Retrofit EOC (previously action 20 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Retrofit EOC with wind straps. Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on measure. Funding from 
General Fund or FEMA grant programs / In-kind 

Services
12 months Not started N/A

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

13 Upgrades to At-Risk Structures and Higher Standards for New Public Structures (previously 
action 21 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Lightning, Expansive Soils, 

Floods, Hurricanes/Tropical 
Storms, Land Subsidence

Initiate upgrades to at-risk structures and/
or infrastructure to include integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows and 
doors. Integrate a higher level of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

Meadows Place Planning and Zoning 
Committee, Engineering Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services At least 18 months per 
structure Not started N/A

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.
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14  City Hall Wind Strapping

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Retrofit City Hall’s roof in order to make the 
structure more resilient to high wind events. 

Meadows Place Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000 / General Fund / In-kind Services 12 months Not started E

Cost and Benefit Considerations
The cost of the retrofitting will be cost effective as it would mitigate the loss of the roof and possibly the contents of the 

structure. 

15  Police Department Windstrap for Roof

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Retrofit the Police Department’s roof in 
order to make the structure more resilient 
to high wind events.

Meadows Place Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000 / General Fund / In-kind Services 12 months Not started E

Cost and Benefit Considerations
The cost of the retrofitting will be cost effective as it would mitigate the loss of the roof and possibly the contents of the 

structure. 

16  Expansive Soils Information Sheet 

Hazard Item Description Implementation Agency 

Expansive Soils An information sheet on the benefits of 
proper soil compaction will be developed 
and included in development permit 
packets to educate homeowners on the 
importance of mitigating expansive soils. 

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing staff / cost of paper / In-kind Services 3 months Not started N/A

Cost and Benefit Considerations
This low-cost activity could potential save owners of new structures from experiencing damage to their structures. 
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17  City Hall Generator Back Up

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Install back-up generator in City Hall 
to ensure continuity of government 
operations and to also provide temporary 
sheltering for vulnerable populations in 
the City.

Meadows Place EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 12 months after funding is 
received Not Started E

Cost and Benefit Considerations
The cost of installing the generators will ensure the government is able to continue to serve citizens following disaster 

events. This benefit will outweigh the cost, which if funded by grants, would be significantly lower as a cost-share. 



40

M
iti

ga
tio

n 
St

ra
te

gy
Fort Bend County Hazard Mitigation Plan, City of Meadows Place 

3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure MP.24. Mitigation action prioritization, Figure MP.25, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure MP.24, Mitigation Action Summary Worksheet
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Figure MP.25, Mitigation Action Prioritization

Mitigation Action

Life Safety

Property 
Protection

Technical

Political
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R
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Total Score

15. PD Windstrap + + + + + 0 + + + + 94 103

13. Upgrades to At-Risk Structures 
and Higher Standards for New 
Structures

+ + + + + 0 + + 0 + 94 102

1. Pursue Contract for Shade Removal 0 + + + 0 0 + + + + 94 101

4. Increase Public Awareness on 
Mitigation + + + + 0 0 + + 0 + 94 101

14. City Hall Wind Strap + + + + 0 0 + + 0 + 94 101

2. Install Emergency Backup 
Generator + 0 + + + 0 + - + + 94 100

17. City Hall Back-up Generator + 0 + + 0 0 + + 0 + 94 100

3. Promote Flood Insurance 0 + + + 0 0 0 + + 0 94 99

5. Evacuation Plans + 0 + 0 0 0 + + 0 + 94 99

12. Retrofit EOC + 0 + 0 0 0 + + 0 + 94 99

8. Cooling Plan + 0 + + 0 0 + + + + 84 91

9. Energy Prioritization + 0 0 0 0 0 + + + + 84 89

7. Link to Drought Monitor 0 0 + 0 0 0 + + 0 + 68 72

16. Expansive Soils info Sheet + 0 + + 0 0 + + + + 65 72

10. Ice Removal Prioritization Plan + 0 + + 0 0 + + 0 + 68 64

6. Apply for Firewise Recognition + + + + + 0 + + 0 + 34 42

11. Co-market Large Item Pickup + + + + 0 0 + + 0 + 34 41

(with Hazards in order of highest priority to lowest)
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Mitigation Actions by Hazard

The mitigation actions in Figure MP.26 are shown with the hazards they mitigate. 

Figure MP.26, Mitigation Action Impact, City of Meadows Place
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14 X X X
15 X X X
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3.6 Integration Efforts 
Figure MP.27 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Meadows Place documents, programs and regulations.

Figure MP.27, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of 
Meadows Place 
Development 
Services

Program Action

Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City. This would occur through the 
identification of items for integration, the drafting of changes 
to standard operating procedures and the approval of these 
changes by respective department heads. 

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update 

Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Meadows Place anticipates a continued gradual growth in their community as growth in Fort Bend 
County continues to occur. As neighboring Harris County residents continue to migrate to their area, 
the community expects to see growth in both business and residential aspects. At the present time, 
vulnerability is not increased or decreased by present levels of development, as they are not yet 
significant. 

1  Flooding on West Airport

Hazard Item Description Implementation Agency 

Flood To address the flooding on West Airport, replace 
storm pipe and inlet. Upsize culvert. 

Director of Public Works/Utilities

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

2.6 million Fall/2011 Complete E

Cost and Benefit Considerations
Initial review indicates project is very cost effective.

4  CVS Detention Pond

Hazard Item Description Implementation Agency 

Flood Yearly visits or as needed with management 
to explain importance of keeping parking 
lot and storm boxes free of debris and 
checked and cleaned as needed with weekly 
maintenance. City visits when projected 
hurricane or heavy rain fall is imminent. 

Director of Public Works/Utilities

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5,000 Ongoing

Canceled 
because the 
action was 

maintenance.

N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing property damages during significant storms.

Figure MP.28, Past Mitigation Action Progress Reports Summary Completed and Canceled

4.2 Progress in Mitigation Efforts
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8  Install Emergency Backup Generator

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

Install emergency backup generator at the 
Emergency Operations Center (EOC).

Director of Public Works/Utilities

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$75,000 Possible Grant funding Open Complete F

Cost and Benefit Considerations
Initial review indicates project is very cost effective.

15  Public Information Campaigns

Hazard Item Description Implementation Agency 

Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

Director of Public Works/Utilities

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources Ongoing

Canceled 
because it 
duplicated 

another public 
awareness 

action.

N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. 

City officials are increasingly aware of the natural hazards that can affect their community and seek 
to implement their Hazard Mitigation Plan, as funding is available for projects. With a new Emergency 
Management Coordinator in place, there is increased interest in not only the protection of the citizens of 
Meadows Place, but also their property. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure MP.29, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Meadows Place
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Jurisdiction Adoption Documentation Placeholder
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Missouri City Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Missouri 
City and its jurisdictional features. 
In addition, Section 1 contains the 
following details regarding Missouri 
City’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure MC.01, Missouri City Planning Area

Map Not to Scale.

NORTH

1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Missouri City, known as 
“The Show Me City,” is located in 
east Fort Bend County, with Highway 
6 cutting through the southern 
portion of the City. Additionally, 
a small portion of the northeast 
corner of Missouri City extends 
into Harris County. It is estimated 
that the population is a little over         
74,500, which is approximately 
an 11% increase from the 2010 
census. With a total area of over 30 
square miles, the City maintains 20 
developed parks totaling 393 acres. 

Incorporated in 1956, Missouri City 
is governed as a general law City 
with a Mayor, Mayor Pro-Tem, and 
5 council members. These elected 
officials are supported by a City 
Manager, Assistant City Manager, 
City Secretary, Fire Chief, Human 
Resources Director, Municipal 

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

*Population: 61,137

Size of Community: 30.3 sq. miles

*Population over 65 years old: 5,511

*Population under 16 years old: 15,966

*Economically Disadvantaged Population ($0-$20k) : 1,642

Missouri City is serviced by the following responders:

Fire: Missouri City Fire Department

EMS: Fort Bend Emergency Medical Service

Law Enforcement: Missouri City Police Department

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure MC.03, Utility Providers

Type Provider

Electric CenterPoint

Water Multiple Municipal Utility Districts

Figure MC.02, Major Employers

Business Type Name of Employer

Retail Wal-Mart

Financial Brazos Valley Schools Credit Union

Financial TDECU

Financial Wells Fargo Bank

Technology SERVPRO

Medical First Choice Emergency Room
 (Fort Bend County Chamber of Commerce)

Community Planning Involvement

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure MC.04, City of Missouri City Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure MC.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Missouri City MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Court Director, Police Chief, and Public Works Director. The City is protected by the Missouri City Police 
Department and the Missouri City Fire Department. According to the real estate website Movoto, 
Missouri City is one of the top 10 safest cities in Texas.

The Fort Bend Independent School District (ISD) serves the City. The major employers and utility providers 
are listed below in Figure MC.02 and Figure MC.03, respectively.
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1.2 Outreach Strategy
The City of Missouri City was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distributions, and a draft plan 
public comment period.

Public Survey Promotion

Missouri City advertised the Fort Bend County HMP Update Public Survey on the Missouri City homepage, 
http://www.missouricitytx.gov. There were 7 responses to the survey for the City and 377 total responses 
for the County-wide survey. Survey data was directly incorporated into the risk ranking process for 
hazards and mitigation actions. Details regarding the incorporation of the survey results are included in 
Chapter 2, the risk assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting, and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens as well as stakeholders.

Plan Phase Newsletters

Missouri City MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, City staff, and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the Missouri City website from July 14, 
2017 until July 28, 2017. A hard copy was placed in the Missouri City Hall. Comments were collected via 
online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure MC.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure MC.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 

Fort Bend County Drainage 
Plan

Plan

Reviewed for flood, drought and land subsidence mitigation-related 
actions for incorporation into HMP. 

Missouri City 
Comprehensive Plan

Reviewed plan for existing projects that could be included in 
the HMP, related to zoning for conservation, flood mitigation, 
thoroughfares for evacuation routes, consideration for hazard areas. 

Missouri City Capital 
Improvements Projects

Reviewed for projects that have dedicated funding for inclusion in 
the HMP for flood, water conservation, land subsidence and drought 
hazards. 
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Figure MC.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Missouri City Economic 
Development Plan

Plan

Reviewed plans for development to seek measures that will ensure 
safe growth within the City that will incorporate mitigation and 
green practices for sustainability. 

Missouri City Local 
Emergency Plan

Reviewed for information regarding evacuation procedures for 
various hazards to include, flood, wildfire, dam/levee failure and 
hurricane. 

Missouri City Continuity of 
Operations Plan

Reviewed for enhancements to continuity, such as needs for 
generators for inclusion as actions in HMP. 

Missouri City 
Transportation Plan

Reviewed transportation plan to incorporate goals and actions 
related to mass transport, to address evacuations. 

Missouri City Stormwater 
Management Plan

Reviewed for actions that would support surface water operations, 
flood control, and land subsidence mitigation.

Missouri City Wildfire 
Protection Plan

Reviewed for wildfire mitigation actions specific to long-term 
solutions and resiliency actions. 

Building Code

Regulation

Reviewed for opportunities for enhancement relating to 
strengthening new developments within the community against 
hazards involving high velocity winds, flood waters, and geological 
hazards. 

Fire Department ISO Rating
Reviewed for actions that could both mitigate wildfire but also 
increase the community ISO rating, resulting in better insurance 
rates for residents. 

Zoning Ordinance
Reviewed for possible enhancements to ordinances that require 
mitigation reviews for each decision. 

Subdivision Ordinance
Reviewed for options to reduce impervious cover, require sufficient 
egresses for evacuation, and properly manage stormwater. 
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Section 2: Risk Assessment
Missouri City’s Jurisdictional Hazards

This section contains Missouri City’s hazard profiles for each natural hazard included in the Fort Bend 
County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Missouri City was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of Missouri City is exposed to some degree of hail hazard. Since 
hail can occur at any location, hail events could be experienced anywhere within 
the planning area.

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented hail events listed for Missouri 
City and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events were 
not documented per jurisdiction until 1995. The hail events reported for the City are shown in the Figure 
MC.06.

Fatality, injury and damage amounts are shown in Figure MC.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure MC.06, Hail Occurrences, Missouri City

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
MISSOURI CITY 7/17/1998 Hail 19.05 0 0 5,000 0
MISSOURI CITY 4/16/2001 Hail 69.85 0 0 2,000,000 0
MISSOURI CITY 4/7/2003 Hail 44.45 0 0 5,000 0
MISSOURI CITY 4/11/2004 Hail 25.4 0 0 15,000 0
Total 0 0 $2,025,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent 
index to measure hail called the Hailstorm Intensity Scale. According to the 
reported previous hail occurrences in the planning area, the maximum hail extent 
experienced was up to 2.75 inches (69.85 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 
2, the risk assessment portion of the main plan document, for hail extent scale 
descriptions.

Based on 4 reported events in 21 years, Missouri City can expect a hail event approximately every 5 years 
on average in the future, with hail up to 2.75 inches (69.85 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Destructive.” Therefore, there is a 19% chance of a hailstorm 
event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $2,000,000 in property damages within a single 
event as seen in the NOAA reports for the City. Additional potential impacts can be determined based 
on the maximum hail extent experienced (2.75 inches/69.85 mm), where the TORRO Hailstorm Intensity 
Scale indicates that impact can be expected to include any of the following:
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• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries

Hailstorms: Vulnerability Summary

Missouri City has experienced hail events but none that have caused specific damage or have identified 
any unique vulnerabilities. Most major equipment used by the City is kept under awnings, however police 
vehicles do not have a covered parking area. There is not a significant concern for any particular structure 
within the City, however, all roofs and uncovered vehicles face risk from hail damage. City Hall and other 
City structures are vulnerable to the conditions associated with an unprecedented extreme hail event, as 
the buildings have not been retrofitted or hardened against the potential impact to rooftops, windows 
and structure walls. 
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Windstorms

Windstorms: Location

The entire extent of Missouri City is exposed to some degree of wind hazard. Since 
wind can occur at any location, wind events could be experienced anywhere within 
the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 3 documented wind events listed for the 
City and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1955. While the database lists events since 1955 for the County, events were not documented per 
jurisdiction until 1994. The wind events reported for Missouri City are shown in Figure MC.07.

Fatality, injury, and damage amounts are shown in Figure MC.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure MC.07, Reported Wind Events, Missouri City

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
MISSOURI 

CITY 5/17/2015 Thunderstorm 
Wind 60 kts. EG 0 0 50,000 0

MISSOURI 
CITY 5/24/2015 Thunderstorm 

Wind 55 kts. EG 0 0 0 0

MISSOURI 
CITY 5/29/2015 Thunderstorm 

Wind 54 kts. MG 0 0 2,000 0

Total 0 0 $52,000 $00
 EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 60 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind extent scales.

Based on 3 reported events in 22 years, Missouri City can expect a wind event of up to 60 knots 
approximately once every 7 years on average in the future (Beaufort Wind Scale Classification: Violent 
Storm). Therefore, there is a 14% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the area indicate a “Violent Storm” wind extent, which is 
described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as considerable 
structural damage. Mobile and manufactured homes are most susceptible to windstorm damage as they 
may not have been installed or anchored correctly and can be moved and overturned in high winds. 
According to HAZUS, the jurisdiction contains 225 mobile and manufactured homes which comprises 
approximately 1% of the total building count. 
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Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Windstorms: Vulnerability Summary

Typical windstorm impacts in Missouri City result in debris on the roadways. Such incidents could 
negatively impact the ability of public safety officials to respond to emergency calls. Missouri City ensures 
that they will receive debris management removal services through 2 difference debris management 
contractors. Electrical impacts are somewhat mitigated because the majority of the Missouri City power 
lines are subsurface and resistant to the strong winds associated with a windstorm event. City Hall and 
other City structures are vulnerable to the conditions associated with an extreme wind event, as the 
buildings have not been retrofitted or hardened against the impact to rooftops, windows and structure 
walls. Damages sustained by a windstorm to these facilities could hinder the ability to provide crucial 
services needed by the community. 
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Tornadoes

Tornadoes: Location

All locations within Missouri City are exposed to some degree of tornado hazard. 
Since tornadoes can occur at any location, tornado events can be experienced 
anywhere within the planning area. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for the City 
and 29 documented events listed for Fort Bend County since year 1950. While the database lists events 
since 1950 for the County, events were not documented per jurisdiction until 1993. The tornado event 
reported for Missouri City is listed in Figure MC.08. 

Fatality, injury and damage amounts are shown in Figure MC.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Figure MC.08, Tornado Events, Missouri City

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

Missouri City 4/7/1993 Tornado F1 0 0 50,000 0

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrence in the jurisdiction, the 
maximum tornado extent experienced was a category F1. Refer to Chapter 2, the risk assessment portion 
of the main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational 
Enhanced Fujita (EF) Scale.

Based on 1 reported event in 23 years, Missouri City can expect a tornado event approximately once 
every 23 years on average in the future, with up to an F1 magnitude. Therefore, there is a 4% chance of a 
tornado event in a given year.

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. Missouri City 
has experienced a tornado at a F1 level in the past. If similar events were to happen in the future, the 
type of impacts that the planning area could expect associated with that magnitude would include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 
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Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as 
they may not have been installed or anchored correctly and can be moved and 
overturned in high winds. According to HAZUS, the jurisdiction contains 225 mobile 
and manufactured homes which comprises approximately 1% of the total building 
count. Additionally, typical windstorm impacts in Missouri City result in debris on 
the roadways. This illustrates vulnerability as high winds and debris accompany 
tornadoes. Such incidents could negatively impact the ability of public safety 

officials to respond to emergency calls. 

City Hall and other City structures are vulnerable to the conditions associated with a tornado event, 
as the buildings have not been retrofitted or hardened against the impact to rooftops, windows and 
structure walls. Damages sustained by a tornado event to these facilities could hinder the ability to 
provide crucial services needed by the community. While there are no shelters within the community, 
there are agreements in place with Fort Bend County Office of Emergency Management to provide 
temporary accommodations to residents in County structures following a tornado. The City does not 
maintain outdoor warning signs, however the community is a part of the Greater Harris County 9-1-1 
Emergency Notification System that allows them to deliver emergency messaging to residents via email, 
phone call and text.  
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Besides new construction, a portion of the residences in the community were constructed when the City 
was not yet incorporated. Since building standards were not in place for this earlier development, it is 
possible that those structures have a higher vulnerability to the impacts of expansive soils.

There is a general lack of concern for this hazard due minimal reports of impact, lending to an absence 
of individual-level mitigation practices by structure owners. The community is seeking to expand on 
residential and commercial development in the future. The development of previously undeveloped areas 
could result in the discovery of previously undetected areas of expansive soils. The community would 
benefit from public information on the benefits of mitigation activities to reduce future vulnerability. 
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Floods

Floods: Location

The location of low water crossings, 1% (100-year) and 0.2% (500-year) Annual 
Chance Event (ACE) floodplains, as well as the Shaded Zone X - Protected by Levee 
SFHA’s are shown in Figure MC.09. These are the locations within the planning area 
that are most affected by flooding. Figure MC.10 provides the total acreage in the 
jurisdiction that is located in the 1% and 0.2% floodplains as wells as Shaded Zone 

X - Protected by Levee.

Figure MC.09, Special Flood Hazard Areas and Low Water Crossings, Missouri City

Figure MC.10, Missouri City Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

3,278 3,791 2,846

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for Missouri City in the NOAA Storm Events Database, Figure MC.11 lists 
the 19 documented events reported for Fort Bend County and its unincorporated 
jurisdictions from year 1997. Due to the size and extent of some flood occurrences 
as well as the regional nature of reports in the NOAA Storm Events Database, 
the planning area may have been affected by many of the events  

                                      that were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure MC.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Floods: Significant Past Events

Although there were no flood events reported specifically for Missouri City in the NOAA Storm Events 
Database, due to the size and extent of some flood occurrences as well as the regional nature of reports 
in the NOAA Storm Events Database, the City may have been affected by many of the events that were 
reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions, to include the 3 previous Federal disaster declarations referred to in Previous Occurrences 
above.

Figure MC.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTY WIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTY WIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTY WIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTY WIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTY WIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTY WIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Floods: Extent

 Flood extent is described by a combination of ground elevation, river heights, 
100-year Water Surface Elevations (WSE’s) and HAZUS depth grids. An example of 
flooding within the jurisdiction is the area along Oyster Creek and Glenn Lake Lane. 
Anticipated overbank water depths could impact community structures with up to 7 
feet of floodwater during a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once every year on average in Fort Bend County and 
its unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as the 
regional nature of reports in the NOAA Storm Events Database, the Missouri City’s future probability is 
assumed to be similar to the surrounding County area. The City can expect a flood event approximately 
once per year on average in the future, with depths of up to 7 feet.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

Figure MC.12, Building Counts, Missouri City

Residential Commercial Other Total
20,727 897 391 22,015

Figure MC.13, Building Replacement Value, Missouri City

Building ($) Content ($) Total ($)
7,752,571,935 4,246,440,231 11,999,012,166

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for Missouri City. HAZUS results 
are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset (NED) 
1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the City to run a 
weighted area analysis to get jurisdictional results. The following describes results of the 100-year Return 
(1% Annual Chance Event) weighted area analysis.

Figure MC.14, Building Damage Counts, Missouri City

Residential Buildings Commercial Buildings Other Buildings Total Buildings
1 0 0 1

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $ 11,999,012,166. The total building-related losses were $698,519 for this 
scenario. This represents 0.01% of the total replacement value of the community. Loss values are divided 
into building and content loss dollars. 

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 1 building will be at least moderately damaged within the City. “At least moderately 
damaged” is defined by HAZUS as greater than 10% damage to a building. 
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Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service 
for more than 1 day on the day of the event. Additionally, the model estimates that 
100% of community hospital beds are available for use by patients already in the 
hospital and those injured by an event. 

Debris Generation

HAZUS estimates the amount of debris that will be generated in this scenario at a total of 14 tons. If the 
building debris tonnage is converted to an estimated number of truckloads, it will require 1 truckload 
(with 1 to 25 tons per truck) to remove the building debris generated. 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates 18 people will be displaced 
due to the flood. Displacement includes households evacuated from within or very near to the inundated 
area. Of these, 7 people will seek temporary shelter in public shelters.

Floods: Vulnerability Summary

There are 37 National Flood Insurance Program (NFIP) Repetitive Loss (RL) properties within the City. 
Most properties are affected by the dysfunction of the localized drainage system. Of the 44,275 parcels 
within Missouri City, 715 have at least some area within the 1% ACE (100-year) floodplain and 1,515 
have at least some area within the 0.02% ACE (500-year) floodplain. The area of the City with the highest 
concentration of structures in the floodplain is located near the Willow Waterhole, located within the 
northern City limit of Missouri City. 

National Flood Insurance Program Repetitive Loss (RL)

Missouri City is a current participant in the National Flood Insurance Program (NFIP) and has 120 tallied 
RL payments (as of February of 2017) with an average total (building & contents) payment of $ 14,184.43.

Figure MC.16, Repetitive Loss Counts, Missouri City

Structure Type Number of Structures Amount of Claims
Residential 37 $ 1,992,728.47

Non-Residential 0 $0

Figure MC.15, Building-Related Losses, Missouri City

Building Loss ($) Content Loss ($) Total Loss ($)
415,924 282,595 698,519
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure MC.17 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 

to 2008 where long-term depletion rates were calculated from 40 separate aquifers measuring the loss 
over that time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual 
depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure MC.17 
also shows the locations of recent study sites discussed in the next section.

Figure MC.17, Groundwater Depletion Zones, Missouri City

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 

(Groundwater depletion in the United States (1900−2008), 2013)
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). 
Additional GPS sites were developed, Periodically Active Monitor Sites (PAMS), 
to calculate average weekly heights. This data was processed against the data 
calculated by the CORS sites to calculate subsidence rates at each site.

The site within Missouri City (PAM 63, illustrated on Figure MC.17), was listed in 
the report to have had -0.02 feet of subsidence in the year 2015 with cumulative 
recorded subsidence of -0.12 feet since the first recorded observation in May 1, 
2007 (Fort Bend Subsidence District, 2015). There is an additional site located just 

outside of the City limits, PAM 16. This site was reported to have -0.01 feet of subsidence in 2015 with 
cumulative recorded subsidence of -0.31 feet since the first recorded observation in November 9, 2000. 
Although the PAM sites are in 2 specific locations, it can be assumed the rest of planning area would 
have similar rates of occurrence. It should be noted that the reported subsidence rates do not take into 
account other factors that could have possibly contributed, such as extreme weather or seismic activity, 
however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the sites 
measured in and near the planning area, the most subsidence observed within 1 year was PAM 63 at a 
rate of -0.02 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure MC.17, the entire City is located within a known groundwater depletion area. With the 
documented occurrence of subsidence from recent studies, the probability of a future land subsidence 
event for Missouri City is high (probable in next 10 years) and can be assumed to be similar in extent to 
previous events in the area, up to -0.02 feet each year. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

A lack of concern stemming from minimal reported impacts lends to less attention to mitigating the 
hazard, resulting in a general increase in vulnerability. As the community experiences periods of depletion 
of groundwater, the risk of land subsidence will increase, impacting the community. As water may 
become a scarcer resource in the State, and in the County, a lack of mitigation could lead to increased 
damage to structures and roads. The community would benefit from public information on the benefits of 
mitigation activities to reduce future vulnerability. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, all locations 
within Missouri City are equally exposed to a hurricane or tropical storm. Figure 
MC.18 illustrates the location of the planning area with historical hurricane and 
tropical storm paths documented by NOAA.

Figure MC.18, Historical Hurricane/Tropical Storm Paths, Missouri City

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure MC.19 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur 
on a regional scale, all events that affected Fort Bend County have been included as they would impact 
Missouri City. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure MC.19, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the planning 
area can expect an event approximately once every 6 years on average, of up to 
a magnitude of a Category 4 Hurricane at a 100-yr Max Wind Speed of 110 mph 
based on historical extents and HAZUS analysis.

Figure MC.20, Property Damage Losses, Missouri City

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

11,999,012,166 221,500,000 44,169,000 265,669,000

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for Missouri City. The following 
describes the results of this analysis.

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $265,669,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. While some building damage is experienced, it is estimated that no buildings will 
be completely destroyed or experience severe damage. Exposed Value is the total building and content 
values for structures within the community. Loss values are divided separately for building and content 
loss in dollars. Property damage losses are shown in Figure MC.20.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Three schools and 1 hospital are expected to receive at least moderate damage 
(greater than 50%). Before the hurricane, Fort Bend County had 345 hospital beds available for use. On 
the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For the 
jurisdiction’s total building debris of 25,431 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 1,018 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 893 tons of tree debris will be generated. The number of tree 
debris truckloads will depend on how the 893 tons (8,930 cubic yards) of tree debris are collected and 
processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
151 households to be displaced due to the hurricane and 33 persons will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Missouri City can expect to be impacted 
with debris and possible utility interruptions of critical infrastructure during a hurricane or tropical 
storm event. City Hall and other City structures are vulnerable to the high wind, hail and heavy rainfall 
conditions associated with a hurricane or tropical storm event, as the buildings have not been retrofitted 
or hardened against the impact to rooftops, windows and structure walls.
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Wildfires
Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure MC.25 below 
shows the location of TxWRAP’s documented wildfire occurrences with Wildland 
Urban Interface (WUI) classifications within Missouri City. The WUI illustrates areas 
of development that are abutting natural areas. Here, communities and the built  

                                    environment have an increased vulnerability to a wildfire event. 

Figure MC.25, Fire Intensity Scale (FIS), Missouri City

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There has been 1 ignition reported according to TxWRAP and USGS Federal Fire Occurrence data for 
Missouri City. This event is listed in Figure MC.26. As of the data collection effort in 2016, the sources’ 
available data ranged from the years 1980 to 2015.

Figure MC.26, Wildfire Ignitions, Missouri City

Fire Name Date Fire Size (Acres) 

Lake Olympia 5/26/2006 303
 NA - No data available

Figure MC.27, TxWRAP Fire Intensity Acreage – Missouri City

Class Acres Percent

Non-Burnable 11,431 61.2 %
1 (Very Low) 2,299 12.3 %

1.5 730 3.9 %

2 (Low) 1,531 8.2 %

2.5 265 1.4 %

3 (Moderate) 2,404 12.9 %

3.5 23 0.1 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 18,682 100.00%

There was 1 wildfire ignition report found for the City of Missouri City from TxWRAP or USGS Federal 
Fire Occurrence data. However, a wildfire can be ignited from a variety of sources including lightning 
or human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP housing density levels within the WUI. Areas 
with a higher housing and population density would be affected to a greater extent than more rural areas, 
and especially areas near burnable fuels. Figure MC.28 lists the population, percent of total population, 
WUI acreage and percent of WUI acreage for Missouri City, according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. 

Wildfires: Extent and Probability

Figure MC.27 lists the Fire Intensity Acreage for the City according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity Scale (FIS), 
refer to Chapter 2, the risk assessment portion of the main plan document.
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Figure MC.28, WUI Acreage, Missouri City

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 7 0.0 % 745 9.4 %

1hs/40ac to 1hs/20ac 26 0.1 % 495 6.3 %

1hs/20ac to 1hs/10ac 89 0.4 % 709 9.0 %

1hs/10ac to 1hs/5ac 256 1.2 % 883 11.2 %

1hs/5ac to 1hs/2ac 834 4.0 % 1,361 17.2 %

1hs/2ac to 3hs/1ac 12,248 58.4 % 3,140 39.7 %

GT 3hs/1ac 7,495 35.8 % 578 7.3 %

Total 20,955 100.00% 7,911 100.00%

Wildfires: Vulnerability Summary 

According to community testimony, a significant brush fire occurred in 2005 that 
burned approximately 150 acres. The fire occurred in an open field on the backside 
of a subdivision, however no structures were affected. Subdivisions abutting 
vegetated areas have increased vulnerability as these areas are close to burnable 
fuels and represent areas within the WUI.

The WUI within Missouri City also includes pipelines where channels cross the City. 
These pipelines exacerbate the dangerous conditions of a wildfire by increasing the chance of combustion 
through the introduction of natural gas. 

Roads and ditches act as fire breaks and there are hydrants in some parts of the City that reduce 
vulnerability for structures. In addition, the community trash service provides a large item pickup once 
a month that provides residents with a means to remove brush and dead branches from their property. 
The community would benefit from public information detailing the benefits of using this service to 
mitigate against increased wildfire vulnerability. There are 4 fire stations within the City and 1 in the 
extraterritorial jurisdiction with an average response time of under 6 minutes throughout the planning 
area. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from Missouri City completed a questionnaire as part 
of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered the risk 
associated with the hazards that affect each community based on the level of concern over each profiled 
hazard, the hazards’ impact on health and safety as well as property damage and business continuity. 
The answers from this questionnaire were combined with public survey results on perception of risk, 
and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results provided a 
quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown below on 
Figure MC.29 where hazard values are shown from highest to lowest risk. Ranking order and risk ranking 
value ties are attributed to little to no public survey participation for the community.

Figure MC.29, Risk Ranking Results, Missouri City

Ranking Order Hazard Risk Ranking Value

1 Extreme Heat 93
2 Drought 91
3 Severe Winter Storms 87

4 Hurricanes/Tropical Storms 84

5 Tornadoes 79
6 Wind Storms 78
7 Hail Storms 75
8 Wildfire 74
8 Lightning 74

10 Land Subsidence 67
11 Floods 60
12 Dam/Levee Failure 51
13 Expansive Soils 44
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure MC.30, Existing Capabilities, City of Missouri City

Capability Name Capability Type Ability to Expand/Improve

Mayor Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy. 

City Administrator

Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy. 

Emergency Management 
Coordinator

Management of City-level HMP updates. Could attend 
advanced floodplain management training. 

Engineer Expertise in structural mitigation projects. Could attend 
advanced floodplain management training.

Police Chief Assists with flood-related traffic control and evacuation 
planning. Participate in MPC.

Community Development 
Block Grant 

Funding

Provides funding for projects that may meet mitigation 
goals and can also be used for supplementing local cost-
share for Hazard Mitigation Assistance grant funding.

Ad Valorem Tax

Provides potential funding for Hazard Mitigation items.Sales Tax 

Permitting Fees for 
Development

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
zoning (State of Texas, 1987.

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987) .

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief. 

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure MC.30) and identifies specific actions to address vulnerabilities for each hazard profiled 
in the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an 
approach for performing structural and non-structural mitigation efforts within the jurisdiction. Actions 
are also prioritized and considered for incorporation into other community programs, regulations, 
projects or plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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3.2 National Flood Insurance Program Participation
Missouri City participates in the National Flood Insurance Program, with the Missouri City Flood Damage 
Prevention Ordinance appointing the City Engineer as the Floodplain Administrator. His office handles 
the review of permits for development within the City. The City employs higher standards, including the 
requirement that lowest finished floors be elevated 12 inches above the base flood elevation. The City 
does not yet participate in the Community Rating System, but will consider this step as well as additional 
higher standards as part of their continuation of compliance. Missouri City has a total of 3,496 NFIP 
policies in force, as of June 2017. This totals $1,055,026,800 in total insurance coverage. 

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

Figure MC.30, Existing Capabilities, City of Missouri City

Capability Name Capability Type Ability to Expand/Improve

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).
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1  Detention Area Outfall and Levee Improvements (previously action 1 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Detention area outfall and levee 
improvements at Kitty Hollow Lake, 
Vicksburg Diversion Channel, Weir 
enlargement, and channel improvements 
for the Vicksburg Diversion Channel. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1.37M / HMGP 
Funds, City Drainage Bonds 12-15 Months Design 

completed E

Cost and Benefit Considerations
Very cost effective

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

2  Channel Improvements (previously action 3 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Channel improvements along the Mustang 
Bayou Diversion Channel from the 
confluence with the old channel to Kitty 
Hollow Lake Detention area. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$4.3M / HMGP 
Funds, City Drainage Bonds 12-15 Months Design 

completed E

Cost and Benefit Considerations
Very cost effective
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4  Channel Improvements (previously action 5 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Channel improvement for Mustang 
Bayou from the GCWA Canal through the 
Thunderbird North Subdivision including the 
reconstruction of the bridge at Turtle Creek 
Dr. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1.52M / HMGP 
Funds, City Drainage Bonds 12-15 Months Design 

completed E

Cost and Benefit Considerations
Very cost effective

5  Channel Improvements (previously action 6 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Channel improvements along Mustang 
Bayou from the Thunderbird North 
Subdivision to the confluence with the old 
channel; including pipeline relocations and 
a sheet pile structure. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$2.4M / HMGP 
Funds, City Drainage Bonds 12-15 Months Design 

completed E

Cost and Benefit Considerations
Very cost effective

3  Replace Culvert (previously action 4 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Replacement of the Watts-Plantation 
Road Culvert with appropriately sized box 
culverts. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$244,000 / HMGP Funds, City Drainage Bonds 12-15 Months Design 
completed E

Cost and Benefit Considerations
Very cost effective
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6  Extend Canal Flume (previously action 8 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Extend the Brisco Canal Flume over Lower 
Oyster Creek to enable excavation of the 
widening of the channel; plus allow for 
channel improvements upstream of the 
flume. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1.42M / HMGP 
Funds, Local Funding 12-15 Months Awaiting 

design E

Cost and Benefit Considerations
Very cost-effective

7  Channel Improvements (previously action 9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Chanel Improvements along the Long Point 
Creek Overflow Channel upstream of the 
Brisco Canal Flume. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$841,000 / HMGP 
Funds, Local Funding 12-15 Months Awaiting 

design E

Cost and Benefit Considerations
Very cost-effective

8  Promote Flood Insurance (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Providing information about the National 
Flood Insurance Program in County offices. 

FBC OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing Staff, to place items / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions 
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9  Improve NFIP CRS Rating (previously action 12 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Improve NFIP CRS rating. Review the 
existing floodplain ordinance and evaluate 
ways to improve the City’s Community 
Rating System (CRS) rating to reduce the 
flood insurance premium. Choose from the 
variety of methods and projects available 
that can be implemented to improve the 
CRS rating. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$75,000 / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions 

10  Increase Public Awareness of Hazard Mitigation (previously action 13 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failure, Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
information regarding hazards and 
potential mitigation measures. 
Promotional sources would include 
City website, social media, and public 
education programs. 

Missouri City Department of Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$35,000 / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective 
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11  Evacuation Plans (previously action 14 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place.  

Missouri City Office of 
Emergency Management 

(OEM) 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

12  Develop a Drought Emergency/Contingency Plan (previously action 16 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop a drought emergency/contingency 
plan.

Missouri City OEM 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Existing Staff / In-kind Services 6-9 months Not Started N/A

Cost and Benefit Considerations
This low-cost action ensures resiliency for two hazards. 

13  Public Information Campaigns (previously action 17 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought.  

Missouri City Communications 
Department 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.
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14  Evaluate Excess Heat Risks (previously action 18 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

Missouri City OEM  

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

15  Address High Risk Populations (Excessive Heat) (previously action 19 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

Missouri City OEM  

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

16  Understanding Dam/Levee Failure Risks (previously action 20 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Dam/Levee Failure Engage with County and State floodplain 
managers, engineers and emergency 
managers to ensure that local officials have 
a detailed understanding of potential risks 
to the community from dam and/or levee 
failures. 

Missouri City OEM  

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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17  Evacuation Plans (previously action 21 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failures, 

Wildfires

Engage with County and State floodplain 
managers, engineers and emergency 
managers to ensure that local officials have 
a detailed understanding of potential risks 
to the community from dam and/or levee 
failures. 

Missouri City OEM  

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.

18 Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 22 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

Missouri City OEM  

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.
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19  Various Mitigation Actions to Reduce Wildfire Risk (previously action 23 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire 
and brushfire risk through the creation of 
fire breaks. Actions may include informing 
property owners of appropriate actions, 
clearing vegetation and wildfire fuels, and 
monitoring antecedent conditions, among 
others. 

Missouri City Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services

6-12 months per fire break 
area In progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be in-expensive and prevent fires.

20  Upgrades to At-Risk Public Structures (previously action 24 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Expansive Soils, Hurricanes/

Tropical Storms, Floods, 
Lightning, Dam/Levee Failure

Initiate upgrades to at-risk public facilities 
to include structurally fortifying at-risk 
facilities, integrating increased thermal 
insulation, impact resistant film or glass, 
surge protection systems and wind resistant 
windows and doors. Integrate higher levels 
of soil compaction standards and mandate 
freeboard for new development. Mitigates 
specific risks to structures, people, and 
operations. 

Missouri City Public Works 
Department and Fire Marshall’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 24-36 months Not-Started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

21  Structural/ Engineering Study of Missouri City Public Facilities (previously action 25 in 2011 
plan, modified)

Hazard Item Description Implementation Agency 

Severe Winter Storm, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Missouri City public facilities 
to ensure their soundness with respect 
to resisting the effects of high winds, 
extreme roof loading from snow or ice, and 
hail. Forms basis of decisions about any 
additional actions to mitigate risk.  

Missouri City Department of Public 
Works 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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3.5 Evaluating and Prioritizing Mitigation Actions 

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure MC.31. Mitigation action prioritization, Figure MC.32, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure MC.31, Mitigation Action Summary Worksheet
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Figure MC.32, Mitigation Action Prioritization

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
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Social
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R
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Score 

Total Score

15. Address High Risk Populations 
(Excessive Heat) + + + + 0 0 + - + 0 93 98

13. Public Information Campaigns
+ + 0 + 0 0 + 0 + + 91 97

14. Evaluate Excess Heat Risks
+ 0 0 0 0 0 - 0 + + 93 95

10. Increase Public Awareness of 
Hazard Mitigation + 0 + + 0 - 0 - + - 93 94

12. Develop a Drought Emergency/
Contingency Plan + - - + + + + - + 0 91 94

18. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

0 0 + + 0 + 0 0 + 0 87 91

11. Evacuation Plans
+ - + + + - + + + + 84 90

17. Evacuation Plans
+ - + + + 0 + 0 + + 84 90

20. Upgrades to At-Risk Structures
- + + + + - 0 0 + 0 87 90

21. Structural/Engineering Study of 
Missouri City Public Facilities - + + 0 0 0 0 0 + + 87 90

19. Various Mitigation Actions to 
Reduce Wildfire Risk + + 0 0 - + 0 0 + 0 74 77

1. Detention Area Outfall and Levee 
Improvements 0 + + 0 + 0 0 + 0 + 60 65

2. Channel Improvements
0 + + 0 + 0 0 + 0 + 60 65
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Figure MC.32, Mitigation Action Prioritization

Mitigation Action
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R
isk R

anking 
Score 

Total Score

3. Replacement of Culverts
0 + + 0 + 0 0 + 0 + 60 65

4. Channel Improvements
0 + + 0 + 0 0 + 0 + 60 65

5. Channel Improvements
0 + + 0 + 0 0 + 0 + 60 65

6. Extend Canal Flume
0 + + 0 + 0 0 + 0 + 60 65

7. Channel Improvements
0 + + 0 + 0 0 + 0 + 60 65

8. Promote Flood Insurance
0 + + 0 + 0 0 + 0 + 60 65

9. Improve NFIP CRS Rating
0 0 0 + 0 0 0 0 + + 60 63

16. Understanding Dam/Levee Failure 
Risks + - - + 0 - + 0 0 0 51 51

, Cont’d
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Figure MC.33, Mitigation Action Impact, City of Missouri City
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11 X X X X
12 X X
13 X X
14 X
15 X
16 X
17 X X X X
18 X
19 X
20 X X X X X X X X X X
21 X X X X X

Mitigation Actions by Hazard

The mitigation actions in Figure MC.33 are shown with the hazards that they mitigate. 
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3.6 Integration Efforts 
Figure MC.34 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Missouri City documents, programs and regulations.

Figure MC.34, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of 
Missouri City 
Development 
Services

Program Actions
Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City.

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)
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Incorporation Achievements Since Previous Plan Update 

Missouri City incorporated the HMP into other planning mechanisms as a demonstration of progress in 
local hazard mitigation efforts. This was achieved by identifying MPC planners and or stakeholders to 
participate in the following local planning efforts:

• Fort Bend County Drainage Plan 

• Missouri City Comprehensive Plan

• Missouri City Capital Improvements Projects
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Missouri City has experienced exponential growth as more residents transplant from the Houston/Harris 
County area and settle in this suburb with all of the conveniences of a City. As residential and business 
development continue, the community expands and enhances services for its new tax base. There is 
a temporary vulnerability increase as services may not be at the capacity to meet the needs of the 
additional residents. 

4.2 Progress in Mitigation Efforts
Past Mitigation Action Progress Reports Summary - Completed and Canceled

10  NFIP Repetitive Loss Structures

Hazard Item Description Implementation Agency 

Floods NFIP Repetitive Loss structures. Pursue 
acquisition, elevation or flood proofing 
projects and structural solutions to flooding 
for the 11 repetitive loss structures. Priority: 
High

Department of Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1.52M / HMGP Funds, local funding Ongoing

Canceled 
due to a 
lack of 

resources for 
this project 
and a shift 
in focus to 

retention and 
detention 
efforts.

N/A

Cost and Benefit Considerations
Potentially very cost effective 

7  Installation of Large Siphon

Hazard Item Description Implementation Agency 

Floods Installation of a large siphon under the 
GCWA Canal. Priority: High 

Department of Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$478,000 / HMGP 
Funds, City Drainage Bonds 12-15 Months Completed F

Cost and Benefit Considerations
Very cost effective
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15  Wildfire Hazard Areas Study

Hazard Item Description Implementation Agency 

Wildfires Wildfire Hazard Areas. Conduct study to 
determine and map potential wildfire 
hazard areas. Priority: Medium

Missouri City OEM 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000 / Local Funding TBD; likely initiated in 
2012

Canceled 
because 
TXWRAP 

provides this 
data.

N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the main plan document.

As development continues, Missouri City seeks to ensure that the City infrastructure grows along with 
the City. The availability of water is a concern, as is the availability of resources in order to provide public 
safety services. The recent flooding disasters within Fort Bend County have also brought flood mitigation 
to the forefront of consideration for future projects. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure MC.35, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Missouri City
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Jurisdiction Adoption Documentation Placeholder
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City of Needville Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Needville 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Needville’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

*Population: 7,959

Size of Community: 1.95 sq. miles

*Population over 65 years old: 355

*Population under 16 years old: 783

*Economically Disadvantaged Population ($0-$20k) : 109

Needville is serviced by the following responders:

Fire: Needville Volunteer Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Needville Police Department

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates

Figure ND.01, Planning Area

Map Not to Scale.

NORTH

1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

Needville is located on State 
Highway 36, 10 - 12 miles south of 
US 59 and southwest of Houston, 
Texas. The City is known as the 
“Home of Friendly People”, and is 
rich in agriculture. The City has 2 
cotton gins and a rice dryer and is 
also a hub for cotton, rice, grass, 
soybean and maize farming. 

Residents have access to 1 medical 
facility within the City, as well as 
1 nursing home. Needville was 
incorporated in 1944 and is a 
General Law City governed by a 
Mayor and five Alderman. They 
are supported by 16 City staff. 
The jurisdiction is served by the 
Needville Independent School 
District (ISD), with Pre-Kindergarten, 
Kindergarten, Elementary, and 
Intermediate schools all located 
within the City limits. 
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Figure ND.03, Utility Providers

Type Provider

Electric CenterPoint

Water City of Needville Water

Figure ND.02, Major Employers

Business Type Name of Employer

Education Needville ISD
Industrial NC Pipe

Medical SPJST Nursing Home

Government City of Needville
 (Interview, Operations Manager, 2017)

Community Planning Involvement

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure ND.04, City of Needville Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure ND.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Needville MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

The major employers and utility providers are listed below in Figure ND.02 and ND.03, respectively.
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1.2 Outreach Strategy
The City of Needville was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Needville advertised the Fort Bend County HMP Update Public Survey on the Needville website at http://
cityofneedville.com. 

There were 7 survey results for the City of Needville, and there were 377 total responses (for the entire 
County area) to the survey. Survey data was directly incorporated into the risk ranking process for hazards 
and mitigation actions. Details regarding the incorporation of the survey results are included in Chapter 2, 
the risk assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Needville MPC utilized newsletters for each phase of the planning process in order to share updates 
with stakeholders, elected officials, City staff and the public. Copies of the newsletters can be found in 
Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Needville website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Needville City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure ND.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure ND.05, Review/Incorporation of Sources

Name of Document Type How Incorporated
2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Fort Bend County Drainage 
Plan Plan Reviewed for possible inclusion of existing projects that are 

identified for the City of Needville. 

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Section 2: Risk Assessment
Needville’s Jurisdictional Hazards
This section contains Needville’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Needville was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Needville is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the planning area.

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 10 documented hail events listed for the City 
of Needville and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events 
were not documented per jurisdiction until 1995. The hail events reported for the City are shown in 
Figure ND.06.

Fatality, injury and damage amounts are shown in Figure ND.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced was hail up to 1.75 inches (44.45 mm) in diameter, corresponding 
to a TORRO Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk 
assessment portion of the main plan document, for hail extent scale descriptions.

Based on 10 reported events in 21 years, the City of Needville can expect a hail event approximately 
every 2 years on average in the future, with hail up to 1.75 inches (44.45 mm) in diameter, corresponding 
to a TORRO Hailstorm Intensity Scale classification of “Destructive.” Therefore, there is a 48% chance of a 
hailstorm event in a given year. 

Figure ND.06, Hail Occurrences, City of Needville

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
Brazos Bend 
State Park 5/11/1995 Hail 19.05 0 0 0 0

NEEDVILLE 1/21/1998 Hail 25.4 0 0 5,000 0

NEEDVILLE 3/27/2005 Hail 19.05 0 0 5,000 0
NEEDVILLE 3/31/2007 Hail 19.05 0 0 1,000 0
NEEDVILLE 5/30/2007 Hail 25.4 0 0 0 0
NEEDVILLE 6/21/2008 Hail 19.05 0 0 0 0
NEEDVILLE 8/12/2009 Hail 44.45 0 0 4,000 0
NEEDVILLE 4/2/2013 Hail 44.45 0 0 0 0
NEEDVILLE 4/14/2014 Hail 19.05 0 0 0 0
NEEDVILLE 4/13/2016 Hail 31.75 0 0 0 0

Total 0 0 $15,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Hailstorms: Impact

Hail events in the area have been reported to cause up to $5,000 in property 
damages in a single event as seen in the NOAA reports for the City. Additional 
potential impacts can be determined based on the maximum hail extent 
experienced (1.75 inches/44.45 mm), where the TORRO Hailstorm Intensity Scale 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Damage to tiled roofs

• Significant risk of injuries

• Brick walls pitted

Hailstorms: Vulnerability Summary

There is a large barn that houses equipment, tractors, mowers, trucks, and maintenance inventory 
for the City, protecting them from hail damage while they are not in use. There are 12 City structures 
whose various roof types result in differing levels of vulnerability to hail. The barn structure has a rock 
and tar roof, the Police Department and City Hall have a stretched liner (rubber roof) and the sewer and 
water plants and historical marker have shingle roofs. These City structures have not been retrofitted or 
hardened against the impacts of hail to the roofs or windows, therefore in the case of an unprecedented 
and extreme event, all of them are vulnerable to the hazard. After hailstorms, the Operations Manager 
coordinates for roof inspections to repair damages that may occur. 
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Windstorms

Windstorms: Location

The entire extent of the City of Needville is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 7 documented wind events listed for the City 
of Needville and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind events reported for the City are shown in Figure ND.07.

Fatality, injury, and damage amounts are shown in Figure ND.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure ND.07, Reported Wind Events, City of Needville

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

NEEDVILLE 6/20/1996 Thunderstorm 
Wind NA 0 0 200,000 0

NEEDVILLE 8/20/1998 Thunderstorm 
Wind NA 0 0 10,000 0

NEEDVILLE 5/2/2000 Thunderstorm 
Wind NA 0 0 50,000 0

NEEDVILLE 9/12/2003 Thunderstorm 
Wind 57 kts. EG 0 0 2,000 0

NEEDVILLE 5/8/2005 Thunderstorm 
Wind 55 kts. EG 0 0 5,000 0

NEEDVILLE 3/12/2007 Thunderstorm 
Wind 52 kts. EG 0 0 50,000 0

NEEDVILLE 8/12/2009 Thunderstorm 
Wind 50 kts. EG 0 0 2,000 0

Total 0 0 $319,000 $00
NA - No data available    EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 57 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind extent scales.

Based on 7 reported events in 22 years, the City of Needville can expect a wind event of up to 57 knots 
approximately once every 3 years on average in the future (Beaufort Wind Scale Classification: Violent 
Storm). Therefore, there is a 32% chance of a windstorm event in a given year. 
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Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the area indicate 
a “Violent Storm” wind extent, which is described by the Beaufort Wind Scale as 
involving trees being broken or uprooted as well as considerable structural damage. 
Mobile and manufactured homes are most susceptible to windstorm damage 
as they may not have been installed or anchored correctly and can be moved 
and overturned in high winds. According to HAZUS, the jurisdiction contains 167 

mobile and manufactured homes which comprises approximately 15% of the total building count. There 
is an ordinance in place disallowing the replacement of the structures and they are required to pass 
inspections that include the requirement for wind strapping. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
debris on roadways resulting in obstructions for emergency responders and residents entering and 
leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

The 12 City structures that support government functions are not reinforced, hardened or retrofitted to 
the effects of high winds. In the event of an extreme windstorm event, the integrity of the City structures 
are vulnerable to direct line winds and impact from debris. Damages sustained by a windstorm to these 
facilities could hinder the ability to provide crucial services needed by the community. 

The community typically experiences debris in roadways after windstorm events. Such incidents could 
negatively impact the ability of public safety officials to access emergency calls. The City Operations 
Manager removes debris and stockpiles it until the County comes for it as part of an interlocal agreement.  
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Tornadoes

Tornadoes: Location

The entire extent of the City of Needville is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented tornado events listed for 
the City of Needville and 29 documented events listed for Fort Bend County since year 1950. While the 
database lists events since 1950 for the County, events were not documented per jurisdiction until 1993. 
The tornado events reported for the City of are listed in Figure ND.08. 

Fatality, injury and damage amounts are shown in Figure ND.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrences in the jurisdiction, the 
maximum tornado extent experienced was a category F1. Refer to Chapter 2, the risk assessment portion 
of the main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational 
Enhanced Fujita (EF) Scale.

Based on 4 reported events in 23 years, the City of Needville can expect a tornado event approximately 
once every 6 years on average in the future, with up to a F1 magnitude. Therefore, there is a 17% chance 
of a tornado event in a given year. 

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The City 
of Needville has experienced a tornado at a F1 level in the past. If similar events were to happen in the 
future, the type of impacts that the planning area could expect associated with that magnitude would 
include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

(Tornado Facts, 2016)

Figure ND.08, Tornado Events, City of Needville

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

NEEDVILLE 3/12/1997 Tornado F0 0 0 10,000 0
NEEDVILLE 10/6/1998 Tornado F0 0 0 15,000 0
NEEDVILLE 9/7/2002 Tornado F1 0 3 100,000 0
NEEDVILLE 5/10/2006 Tornado F0 0 0 2,000 0

Total 0 3 $127,000 $0

(National Oceanic and Atmospheric Administration, 2016)
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Additional impacts from tornado events could include downed utility poles, street 
signals, and debris on roadways resulting in obstructions for emergency responders 
and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Tornadoes: Vulnerability Summary

According to community testimony, there have been no recent tornado events that have occurred since 
2006. The City used to have warning sirens however they have been disconnected. These sirens are still 
operational and are electric. They do not have back-up power but could likely could be retrofitted and 
reinstated. There is not currently a reverse-911 or alert notification system. The County could supplement 
this effort. 

The 12 City structures that support government functions are not reinforced, hardened, or retrofitted to 
the effects of tornado events. In the event of a tornado, the integrity of the City structures are vulnerable 
to direct line winds and impact from debris. Damages to these facilities could hinder the ability to provide 
crucial services needed by the community. 

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, the 
jurisdiction contains 167 mobile and manufactured homes which comprises approximately 15% of the 
total building count. 

Additionally, the community typically experiences debris in roadways after windstorms. This illustrates 
vulnerability as high winds and debris accompany tornado events. Such incidents could negatively impact 
the ability of public safety officials to access emergency calls. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the Risk Assessment portion of the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. Community testimony indicates that there have been 3 - 4 occurrences of cracked 
foundations affecting older structures, including the Police Department. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the amount of reported 
events, the probability of a future event is moderate (1 - 5 occurrences in the next 10 years affecting less 
than 10 structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

The Police Department is requiring foundation repairs due to cracking. It is undergoing the second round 
of repairs, with the last occurrence costing the community nearly $50,000. Even though the foundation 
has been leveled, walls are still cracking.  

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact of expansive soils to an extent. Besides new construction, a 
portion of the residences in the community were constructed when the City was not yet incorporated. 
Since building standards were not in place for earlier development, these structures have a higher 
vulnerability to impacts from expansive soils in the event of shrink-swell activity.

If the impacts to the Police Department worsen, it could impact continuity of operations. 
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Floods

Floods: Location

The location of 1% (100-year) Annual Chance Event (ACE) floodplains are shown 
in Figure ND.09. In addition to the mapped floodplain, unnamed tributaries to 
Fairchilds and Buffalo Creeks are located within the City; therefore, localized 
flooding can also occur. Roads and structures adjacent to these tributaries and 
areas within the floodplain are the locations within the planning area that are most 

affected by flooding. Figure ND.10 provides the total acreage in the jurisdiction that is located in the 1% 
floodplains.

Figure ND.09, Special Flood Hazard Areas, City of Needville

(Texas Natural Resources Information System, 2011)
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Figure ND.10, City of Needville Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

5 5* 0

*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.

Floods: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented flood 
events listed for the City of Needville from year 1997. However, the County has 
received 3 disaster declarations for flooding since May of 2015. Narratives detailing 
these events can be found in the Fort Bend Unincorporated Annex within the 
Floods: Significant Occurrences section. Due to the nature of NOAA reporting, 
these events may have not be reported and included within the database, or not 
reported under many of the jurisdictions that may have been affected. As such, 

the City of Needville may have been affected by these events although they were not reported under this 
jurisdiction. 

Fatality, injury and damage amounts are shown in Figure ND.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of information available for the record period. 

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above. 

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100 year Water Surface
Elevations (WSE’s) and depth grids. While there are not any WSE’s or depth grids for this area, LiDAR
and floodplain data are used to measure flood extent. Areas along Buffalo Creek in the jurisdiction are
exposed to some of the greatest flood extents. An example of flooding within the City is the area along
Buffalo Creek at Highland Pointe Drive. For a 100 year event, water depth of approximately 3 feet can be 
expected within this location.

Figure ND.11, Flood Events, City of Needville

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

NEEDVILLE 4/11/1997 Flash Flood 0 0 15,000 0
NEEDVILLE 10/16/2006 Flash Flood 1 0 15,000 0

Total 1 0 $30,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Needville. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the City to 
run a weighted area analysis to get jurisdictional results. The following describes results of the 100-year 
Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within the City. “At least 
moderately damaged” is defined by HAZUS as greater than 10% damage to a building. 

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $429,918,798. There were no building-related losses estimated for this 
scenario. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of community hospital beds are 
available for use by patients already in the hospital and those injured by an event. 

Figure ND.12, Building Counts, City of Needville

Residential Commercial Other Total
1,040 58 41 1,139

Figure ND.13, Building Replacement Value, City of Needville

Building ($) Content ($) Total ($)
271,232,253 158,686,545 429,918,798

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a 
standard, consistent calculation method for all hazards profiled with the Fort Bend 
County HMP. Based on 2 reported events in 19 years, the City of Needville can 
expect a flood event approximately once every 9 to 10 years on average in the 
future, with depths of up to 3 feet.

Debris Generation

HAZUS estimates no debris will be generated in this scenario.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those displaced people that will 
require accommodations in temporary public shelters. The model estimates no one to be displaced or 
require temporary shelter in this scenario.
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Figure ND.14, Repetitive Loss Counts, City of Needville

Structure Type Number of Structures Amount of Claims
Residential 2 $ 101,166.01

Non-Residential 0 0

Floods: Vulnerability Summary

Drainage has always been a problem for Needville. County ditch systems back-up 
impacting the City. During extensive periods of rain, the water will overtop ditches 
and flood residential yards. On Memorial Day of 2016, approximately 4 residences 
experienced nearly 4 inches of water within their homes. Although there are not 
any issues with flooded roads reported, there are 2 residential structures registered 
as Repetitive Loss (RL) structures within the FEMA NFIP.

National Flood Insurance Program Repetitive Loss (RL)

The City of Needville is a current participant in the National Flood Insurance Program (NFIP) and has 
4 tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$25,291.51. (According to community testimony, neither of the properties listed as RL are located with 
Needville City limits.)



16

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Needville 

Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure ND.15 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 

to 2008 where long-term depletion rates were calculated from 40 separate aquifers measuring the loss 
over that time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual 
depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure ND.15 
also shows the locations of recent study sites discussed in the next section.

Figure ND.15, Groundwater Depletion Zones, City of Needville

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 
Extensometer sites that were equipped with GPS antennas atop the extensometers’ inner pipe were used 

(Groundwater depletion in the United States (1900−2008), 2013)
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as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites to 
calculate subsidence rates at each site.

The site within the City of Needville (PAM 31, illustrated on Figure ND.15), was 
listed in the report to have had -0.05 feet of subsidence in the year 2015 with 
cumulative recorded subsidence of -0.34 feet since the first recorded observation 
in May 6, 1999 (Fort Bend Subsidence District, 2015). Although the PAM site 
was 1 location within the City, it can be assumed the rest of planning area would 

have similar rates of occurrence. It should be noted that the reported subsidence rates do not take into 
account other factors that could have possibly contributed, such as extreme weather or seismic activity, 
however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area, PAM 31, had subsidence occurring at a rate in 2015 of -0.05 feet within 1 year.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure ND.15, the entire City of Needville is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.05 feet each year. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

A lack of concern stemming from minimal reported impacts lends to less attention to mitigating the 
hazard, resulting in a general increase in vulnerability. As the community experiences periods of depletion 
of groundwater, the risk of land subsidence will increase, impacting the community. As water may 
become a scarcer resource in the State, and in the County, a lack of mitigation could lead to increased 
damage to structures and roads. The community would benefit from public information on the benefits of 
mitigation activities to reduce future vulnerability. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City 
of Needville is equally exposed to a hurricane or tropical storm. Figure ND.16 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure ND.17 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Needville. 

(National Oceanic and Atmospheric Administration, 2016)

Figure ND.16, Historical Hurricane/Tropical Storm Paths, City of Needville
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure ND.17, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the planning 
area can expect an event approximately once every 6 years on average, of up to 
a magnitude of a Category 4 Hurricane at a 100-yr Max Wind Speed of 112 mph 
based on historical extents and HAZUS analysis.

Figure ND.18, Property Damage Losses, City of Needville

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

429,918,798 221,500,000 44,169,000 265,669,000

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Needville. The 
following describes the results of this analysis.

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $265,669,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 2 buildings will experience severe damage and 2 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure ND.18. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 155 tons, brick and wood debris comprises 98% while concrete 
and steel comprises 2%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 7 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 103 tons of tree debris will be generated. The number of tree 
debris truckloads will depend on how the 103 tons (1,030 cubic yards) of tree debris are collected and 
processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
2 households to be displaced due to the hurricane and 1 person will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Needville can expect to be impacted 
with debris and possible interruptions of critical infrastructure. In addition, the 12 City structures that 
support government operations are vulnerable to the wind, hail, and lightning associated with hurricanes 
and tropical storms due to the lack of hardening, reinforcement and retrofitting of these structures. The 
compromise of these structures would impact the local jurisdiction’s ability to provide services to the 
citizens. 
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Wildfires

 Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure ND.19 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Needville. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 
4 percentile weather categories. 

Figure ND.19, Fire Intensity Scale (FIS), City of Needville

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Needville. As of the data collection effort in 2016, 

Figure ND.20, TxWRAP Fire Intensity Acreage – City of Needville

Class Acres Percent

Non-Burnable 946 77.3 %
1 (Very Low) 14 1.2 %

1.5 5 0.4 %

2 (Low) 120 9.8 %

2.5 7 0.6 %

3 (Moderate) 132 10.8 %

3.5 0 0.0 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 1,225 100%

Although there were no wildfire ignition reports found for the City of Needville from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP housing density levels within the WUI. 
Areas with a higher housing and population density, and especially areas near burnable fuels, would 
be affected to a greater extent than more rural areas. In the event of a wildfire in high density areas of 
population, residential structures would be damaged or destroyed, critical infrastructure such as water, 
sewer and electrical services would be damaged and interrupted and residents would experience injury 
or loss of life. Figure ND.21 lists the population, percent of total population, WUI acreage and percent of 
WUI acreage for the City of Needville, according to the Texas A&M Forest Service TxWRAP Community 
Summary Report. 

the sources’ available data ranged from the years 1980 to 2015.

Wildfires: Extent and Probability

Figure ND.20 lists the Fire Intensity Acreage for the City according to the Texas A&M 
Forest Service TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity 
Scale (FIS), refer to Chapter 2, the risk assessment portion of the main plan document.
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Figure ND.21, WUI Acreage, City of Needville

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0 % 2 0.2 %

1hs/40ac to 1hs/20ac 0 0.0 % 6 0.7 %

1hs/20ac to 1hs/10ac 0 0.0 % 22 2.9 %

1hs/10ac to 1hs/5ac 4 0.2 % 26 3.4 %

1hs/5ac to 1hs/2ac 273 10.8 % 222 28.8 %

1hs/2ac to 3hs/1ac 2,252 89.0 % 492 63.9 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 2,529 100.0 % 770 100.0 %

Wildfires: Vulnerability Summary 

The small percentage of mobile or manufactured homes within Needville (9%) are 
vulnerable to wildfires due to the nature of the materials used to construct these 
structures. 

The community has hydrants that can be connected to firefighting apparatus. The 
community has contracted trash service that provided large item pickup days every 

second Wednesday of the month. Although residents are encouraged to clear dead brush and branches 
during these events, the community would benefit from information detailing how participating in 
mitigation activities such as these would reduce vulnerability for future events. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Needville completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure ND.22 where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure ND.22, Risk Ranking Results, City of Needville

Ranking Order Hazard Risk Ranking Value

1 Floods 85
2 Lightning 71
3 Wind Storms 71

4 Tornadoes 69

4 Drought 69
4 Extreme Heat 69
4 Hail Storms 69
8 Wildfire 68
9 Expansive Soils 64

10 Hurricanes/Tropical Storms 64
11 Land Subsidence 42
12 Severe Winter Storms 39
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -



27

M
itigation Strategy

Fort Bend County Hazard Mitigation Plan, City of Needville 

Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure ND.23) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference.

 

3.1 Existing Capabilities
Figure ND.23, Existing Capabilities, City of Needville

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

City Administrator

Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Engineer/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with Flood Damage Prevention Ordinance. Attend 
advanced floodplain management training.

Police Chief
Assists with flood-related traffic control and evacuation 
planning. Attend advanced floodplain management 
training.

Community Development 
Block Grant 

Funding

Provides funding for projects that may meet mitigation 
goals and can also be used for supplementing local cost-
share for Hazard Mitigation Assistance grant funding.

Ad Valorem Tax

Provides potential funding for hazard mitigation items.Sales Tax 

Permitting Fees for 
Development

Enterprise Fund For expansion, to repay loans that were used to improve 
infrastructure. 

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building codes (such 
as structural integrity and plumbing) (State of Texas, 
1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.
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1  Replace Existing Culverts (previously action 1 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Replace existing culverts with larger culverts 
for better drainage along Charity and 
Richmond Streets. 

FBC Engineering
FBC Road and Bridge

City of Needville

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$25,000 / General Fund / In-kind Services 2 months from receipt of 
funding

Seeking 
Funding E

Cost and Benefit Considerations
Preliminary review indicates project is cost effective.

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 National Flood Insurance Program Participation
The City of Needville Flood Damage Prevention Ordinance designates the Mayor as the Floodplain 
Administrator with the Operations Manager and Engineering consultants conducting reviews of 
applications for development. The community currently employs minimum NFIP standards. Current 
members of the staff are interested in attending further floodplain management training and possibly 
obtaining Certified Floodplain Manager certification. The City will continue to enhance their program by 
considering higher standards and the possibility of applying for the Community Rating System. Needville 
has a total of 72 NFIP policies in force, as of June 2017. This totals $19,256,400.00 in total insurance 
coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

Figure ND.23, Existing Capabilities, City of Needville

Capability Name Capability Type Ability to Expand/Improve

Texas Senate Bill 936- 77th 
Legislative Session Authority

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief. 

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).
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2  Culvert Installation (previously action 2 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Install culverts at Gene and Church Street. FBC Engineering
FBC Road and Bridge

City of Needville

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$50,000 / General Fund / In-kind Services 2 months from receipt of 
funding Not started F

Cost and Benefit Considerations
Preliminary review indicates project is cost effective.

3  Harden Critical Facilities (previously action 3 in 2011 plan)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Reinforcement of critical facilities to 
withstand high winds from severe weather 
and geological hazards (Hurricanes, 
Tornadoes, High Winds) – specifically the 
fire station. 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$250,000-$500,000 depending on the retrofit 
required / General Fund / In-kind Services 24 months Seeking 

Funding E

Cost and Benefit Considerations
Preliminary review indicates project is cost effective.

4  Reinforce Maintenance Barn (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Reinforce the Needville City maintenance 
barn to withstand high winds from severe 
weather and tornadoes. 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$300,000 / General Fund / In-kind Services 3 months from receipt of 
funding Not started E

Cost and Benefit Considerations
Preliminary review indicates project is cost effective.
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7  Wildfire Hazard Areas (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfire Conduct study to determine and map 
potential wildfire hazard areas. 

City of Needville Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

6  Promote Flood Insurance (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of flood insurance. 
Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP). 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

5  Emergency Generator (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

Install a 50-kilowatt (kW) generator for the 
Public Safety buildings to include Police, 
Fire, EMS and Emergency Management. 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 3 months from receipt of 
funding Not started F

Cost and Benefit Considerations
Preliminary review indicates project is cost effective.
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8  Public Information Campaign on Mitigation Techniques (previously action 12 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires 

Increase public awareness of hazards, 
hazardous areas and mitigation techniques. 
Distribute public awareness information 
regarding flood hazards, SFHA’s, and 
potential mitigation measures using the 
local newspaper, utility bill inserts, inserts 
in the phone book, a City hazard awareness 
website, and an educational program for 
school age children or “how to” classes in 
retrofitting by local merchants. 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A
Cost and Benefit Considerations

Not independently cost-effective.

9  Address High Risk Populations (Excessive Heat) (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks.

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

10  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.
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12  Initiate Upgrades to at-risk Public Structures and Public Higher Standards for New Structures 
(previously action 17 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Lightning, Expansive Soils, 

Floods, Hurricanes/Tropical 
Storms, Land Subsidence

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows 
and doors. Integrate higher levels of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard and 
low-flow fixtures for new development. 
Mitigates specific risks to structures, people, 
and operations. 

City of Needville Inspections 
Department 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-36 months Not Started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost

11  Various Mitigation Actions to Reduce Wildfire Risk (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and 
initiate mitigation actions to reduce 
wildfire and brushfire risk. Actions may 
include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others. 

City of Needville Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be in-expensive and prevent fires.
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13  Structural/Engineering Study of Needville Public Facilities (previously action 18 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/
Tropical Storms, Land 

Subsidence, Expansive Soils

Complete a detailed structural/engineering 
survey of Needville public facilities to 
ensure their soundness with respect 
to resisting the effects of high winds, 
extreme roof loading from snow or ice, 
and hail. Forms basis of decisions about 
any additional actions to mitigate risk. 
Geological hazard consideration made for 
new facility locations.

City of Needville Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 2-6 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

14  Police Department Office (previously action 19 in 2011 plan)

Hazard Item Description Implementation Agency 

Lightning, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms, Expansive 
Soils, Drought

Upgrading the Police Department office 
to help mitigate the risk of lightning, 
windstorms, tornadoes, or hurricanes/
tropical storms. Mitigate expansive soil 
impacts on building foundation. Consider 
xeriscaping options for landscaping. 

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1.5 million / General Fund / In-kind Services 36 months Not started E

Cost and Benefit Considerations
Not independently cost-effective.

15  Wastewater Treatment Plant (previously action 20 in 2011 plan)

Hazard Item Description Implementation Agency 

Lightning, Tornadoes, Floods, 
Hurricanes/Tropical Storms

Upgrading the wastewater treatment 
plant to help mitigate the risk of lightning, 
tornadoes, floods, or hurricanes/tropical 
storms

Needville City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$0.26 million / General Fund / In-kind Services 12 months Not started E

Cost and Benefit Considerations
Cost-effective.
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16  Street Department Gradall (previously action 21 in 2011 plan)

Hazard Item Description Implementation Agency 

Tornadoes, Floods, Hurricanes/
Tropical Storms

Upgrading the street department gradall to 
help mitigate the risk of tornadoes, floods, 
or hurricanes/tropical storms

Needville Inspections Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$0.15 million / General Fund / In-kind Services 24 months Not started E

Cost and Benefit Considerations
Not independently cost-effective.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown 
in Figure ND.24. Mitigation action prioritization, Figure ND.25, involved MPC evaluation of existing 
actions against 10 criteria that quantify feasibility and effectiveness of actions. These determinations 
were added to risk ranking scores (highest ranking for actions that address multiple hazards) in order 
to score each mitigation action. These rankings are shown in order from highest priority to lowest, by 
total score. Non-cost effective projects were not included in prioritization activity.

Figure ND.24, Mitigation Action Summary Worksheet
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Figure ND.25, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

15. Waste Water Treatment Plant
+ + + 0 0 + 0 + + + 85 92

1. Replace Existing Culverts
+ + + 0 0 0 + + 0 0 85 90

2. Culvert Installation
+ + + 0 0 0 + + 0 0 85 90

6. Promote Flood Insurance
+ + 0 + 0 + 0 0 + 0 85 90

16. Street Department Gradall
0 + 0 0 0 + 0 + + + 85 90

4. Reinforce Maintenance Barn
+ + + + + + + + + + 71 81

5. Emergency Generator
+ + + + + + + + + + 71 81

7. Wildfire Hazard Areas
+ + + + + + + + + + 68 78

11. Various Mitigation Actions to 
Reduce Wildfire Risk + + + + + + + + + + 68 78

12. Initiate Upgrades to at-risk 
Structures and Higher Standards for 
New Structures 

+ + + + + 0 0 + 0 + 71 78

13. Structural/Engineering Study of 
Needville Public Facilities + + + + + 0 0 + 0 + 71 78

3. Harden Critical Facilities
+ + + + 0 + 0 + 0 0 71 77

14. Police Department Office
+ + + 0 0 0 0 + + + 71 77
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Mitigation Actions by Hazard

The mitigation actions in Figure ND.26 are shown with the hazards that they mitigate. 

Figure ND.26, Mitigation Action Impact, City of Needville
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1 X
2 X
3 X X X
4 X X X
5 X X X X
6 X
7 X
8 X X X X X X X X X X X X
9 X

10 X
11 X
12 X X X X X X X X X X X
13 X X X X X X X
14 X X X X X X
15 X X X X
16 X X X

Figure ND.25, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety
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Protection

Technical

Political

Legal
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Local C
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O
ther C
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m
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R
isk R

anking 
Score 

Total Score

9. Address High Risk Populations 
(Excessive Heat) + + + 0 0 + 0 + 0 0 69 74

8. Public Information Campaign on 
Mitigation Techniques 0 0 + + 0 + 0 0 0 0 69 72

10. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ 0 0 0 0 0 0 + 0 + 39 42
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3.6 Integration Efforts 
Figure ND.27 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Needville documents, programs and regulations.
Figure ND.27, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of Needville 
Development 
Services

Program Action

Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City. Elements of the mitigation plan 
will be added to existing standard operating procedures and 
the drafts will be reviewed and subject to department head 
approval before implementation. 

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) 

Identify actions that can be funded through new and existing 
grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation (PDM)
Flood Mitigation 
Assistance (FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

 
Incorporation Achievements Since Previous Plan Update 

The City of Needville incorporated the HMP into other planning mechanisms as a demonstration of 
progress in local hazard mitigation efforts. This was achieved by identifying MPC planners and or 
stakeholders to participate in the following local planning effort:

• Fort Bend County Drainage Plan
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Needville has experienced gradual business and residential growth at a very manageable rate. They have 
been able to maintain current infrastructure and still meet the needs of new developments. There is 
not a notable increase or decrease in vulnerability attributed to the changes in development within the 
community. 

4.2 Progress in Mitigation Efforts
Figure ND.28, Past Mitigation Action Progress Reports Summary - Completed and Canceled

8  Increase Public Awareness of Hazards

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increase public awareness of hazards 
and hazardous areas. Distribute public 
awareness information regarding flood 
hazards, SFHA’s, and potential mitigation 
measures using the local newspaper, utility 
bill inserts, inserts in the phone book, 
a City hazard awareness website, and 
an educational program for school age 
children or “how to” classes in retrofitting 
by local merchants. Integrate “Disaster 
Resistance Education” into the public school 
curriculum. Provide public education on the 
importance of maintaining the ditches. 

City of Needville City Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD 6 months per project 

Canceled 
because it is 

a duplicate of 
another public 

awareness 
action

N/A

Cost and Benefit Considerations
Not independently cost-effective.
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11  Monitor Drought Conditions

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State agencies.

City of Needville

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff Ongoing

Canceled 
because 

of priority 
change

N/A

Cost and Benefit Considerations
Not independently cost effective.

13  Evaluate Excess Heat Risks

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

City of Needville

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff Ongoing

Canceled to 
adopt more 
achievable 

action.

N/A

Cost and Benefit Considerations
Not independently cost effective.

9  Evacuation Plans

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfire

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place.

City of Needville

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost - uses existing staff TBD

Canceled 
because 

of priority 
change

N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the main plan document. The community has a goal to maintain the aesthetics 
of Needville by enforcing an ordinance regarding yard maintenance and grass growth. With increased 
maintenance, the community hopes to attract more business development within the community. The 
Chief of Police has recently been delegated Code Enforcement authority in order to issue citations for 
violations. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure ND.29, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Needville
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Jurisdiction Adoption Documentation Placeholder
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City of Orchard Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Orchard 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Orchard’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

*Population: 326

Size of Community: 0.35 sq. miles

*Population over 65 years old: 32

*Population under 16 years old: 87

*Economically Disadvantaged Population ($0-$20k) : 25

Orchard is serviced by the following responders:

Fire: Orchard Volunteer Fire Department (ESD #3)

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fort Bend County Sheriff’s Office

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates

Figure OR.01, City of Orchard Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Orchard is located at the 
intersection of Farm Road 1489 and 
State Highway 36, 13 miles west 
of Richmond in western Fort Bend 
County, as shown in Figure OR.01. 

According to the City of Orchard 
website, 97% of the commuters drive 
to work and 62% of the residents 
are married. Orchard is a General 
Law City governed by a Mayor, 
and 2 Commissioners. The City is 
supported by a staff serving on an 
Economic Development Council (7 
members), Industrial Development 
Corporation (4 members), Orchard 
Cultural Education Facilities Finance 
Corporation (3 members), and 4 
general City staff.

Orchard is served by the Brazos 
Independent School District 
(ISD). Major employers and utility 
providers are shown in Figures 
OR.02 and OR.03. 

Brazos River
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Figure OR.03, Utility Providers

Type Provider

Electric CenterPoint
Water City Water - Standpipe back-up source

Figure OR.02, Major Employers

Business Type Name of Employer

Manufacturing EFI Panels, LLC

Education Brazos Elementary School

Retail Chevron
 (Interview, City Engineer, 2017)

Community Planning Involvement

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure OR.04, City of Orchard Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure OR.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Orchard MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection
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1.2 Outreach Strategy
The City of Orchard was active in the outreach activities used to request public participation in the Fort 
Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Orchard advertised the Fort Bend County HMP Update Public Survey on the Orchard homepage, www.
orchardtexas.net. Although there were no survey results for the City of Orchard, there were 377 total 
responses to the survey within the County. Survey data was directly incorporated into the risk ranking 
process for hazards and mitigation actions. Details regarding the incorporation of the survey results are 
included in Chapter 2, the risk assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Orchard MPC utilized newsletters for each phase of the planning process in order to share updates 
with stakeholders, elected officials, City staff and the public. Copies of the newsletters can be found in 
Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Orchard website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Orchard City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure OR.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure OR.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.
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Figure OR.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Ordinance 002-74- Private 
Water Well Ordinance

Regulation

Ordinance making illegal the use for human consumption of water 
from a private water well within the corporate limits of the City of 
Orchard (sic). 
Used to consider modifications or enhancements for water 
conservation and drought mitigation purposes. 

Ordinance 027-83- Culverts
Ordinance related to permitting for culvert installation.
Used to consider modifications or enhancements for mitigation 
purposes, for flood. 

Ordinance 104-14- Utility 
Fees and Charges for Water 
Service 

Ordinance establishing/amending the fees and charges for water 
service within the City. 
Used to identify potential funding for flood mitigation projects. 

Ordinance 043-99- 
Regulating Mobile Homes 
in the City

Ordinance prohibiting the installation of mobile homes and 
manufactured homes outside a mobile home park, and standards for 
site requirements. 
Read to identify possible enhancements to further protect mobile 
homes and manufactured homes from hazards, such as windstorms, 
tornadoes, hurricane/tropical storms, and expansive soils. 

Ordinance 015-78- Ad 
Valorem Tax

Ordinance fixing and levying a municipal ad valorem tax on real 
property in the City. 
Reviewed to identify potential funding for mitigation projects. 

Ordinance 073-05- 
Establishing an Emergency 
Management Program

Ordinance establishing an Emergency Management Program. 
Reviewed for possible enhancements in order to provide for specific 
authority to perform mitigation.

Ordinance 085-07- 
Subdivision Ordinance

Ordinance regulating the development of subdivisions with Orchard. 
Reviewed for reference to floodplain management standards. 

Ordinance 107-2015- Sales 
Tax Reauthorization

Ordinance ordering an election to determine whether a sales and 
use tax will be authorized. 
Reviewed to identify potential funding for mitigation projects. 

Ordinance 110-16- 
Standardized Building 
Codes

Ordinance adopting the 2012 standardized building codes. 
Reviewed for possible enhancements for mitigation purposes. 

Flood Damage Prevention 
Ordinance

Reviewed existing ordinance for identification of potential higher 
standards, such as freeboard. 
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Section 2: Risk Assessment
Orchard’s Jurisdictional Hazards
This section contains Orchard’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Orchard was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Orchard is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the planning area.

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented hail events listed for the City of 
Orchard and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events were 
not documented per jurisdiction until 1995. The hail events reported for the City are shown in the Figure 
OR.06.

Fatality, injury and damage amounts are shown in Figure OR.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure OR.06, Hail Occurrences, City of Orchard

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
ORCHARD 2/27/1999 Hail 25.40 0 0 10,000 0

ORCHARD 2/27/1999 Hail 25.40 0 0 2,000 0
Total 0 0 $12,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced was up to 1 inch (25.40 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Severe.” Refer to Chapter 2, the risk assessment portion 
of the main plan document, for hail extent scale descriptions.

Although there were 2 recorded hail events for the planning area, they were recorded for the same day. 
For the purposes of probability, this could be considered 1 event for the area. Based on 1 reported event 
in 21 years, the City of Orchard can expect a hail event approximately once every 21 years on average in 
the future, with hail up to 1 inch (25.40 mm) in diameter, corresponding to a TORRO Hailstorm Intensity 
Scale classification of “Severe.” Therefore, there is a 5% chance of a hailstorm event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $10,000 in property damages in a single event 
as seen in the NOAA reports for the City. Additional potential impacts can be determined based on 
the maximum hail extent experienced (1 inch/25.40 mm), where the TORRO Hailstorm Intensity Scale 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage
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Hailstorms: Vulnerability Summary

 A hailstorm in Orchard would affect many automobiles as many of the homes do 
not have garages. City vehicles are parked in a barn behind City Hall, providing 
protection from hail when not in use. City Hall has a metal roof, as do the other 
City-owned structures, which are more resistant to impact from hail. However, 
the structures have not been retrofitted or hardened against the impacts of hail 
to mitigate structural damage, therefore in the case of an unprecedented and 
extreme event, all of them are vulnerable to the hazard. Severe damage to these 

facilities could impede government function, hindering the ability to provide crucial services needed by 
the community. 
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Windstorms

Windstorms: Location

The entire extent of the City of Orchard is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented wind events listed for the City 
of Orchard and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind events reported for the City are shown in Figure OR.07.

Fatality, injury, and damage amounts are shown in Figure OR.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure OR.07, Reported Wind Events, City of Orchard

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

ORCHARD 5/2/2000 Thunderstorm 
Wind NA 0 0 0 2,000,000

ORCHARD 8/11/2004 Thunderstorm 
Wind 55 kts. EG 0 0 35,000 0

ORCHARD 5/3/2007 Thunderstorm 
Wind 60 kts. EG 0 0 25,000 0

ORCHARD 9/29/2011 Thunderstorm 
Wind 51 kts. EG 0 0 5,000 0

Total 0 0 $65,000 $2,000,000
NA - No data available    EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 60 knots (Beaufort Wind Scale Classification: “Violent Storm”). Refer to Chapter 
2, the risk assessment portion of the main plan document, for a description of wind extent scales.

Based on 4 reported events in 22 years, the City of Orchard can expect a wind event of up to 60 knots 
approximately once every 5 to 6 years on average in the future (Beaufort Wind Scale Classification: 
“Violent Storm”). Therefore, there is an 18% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the surrounding area indicate a “Violent Storm” wind extent, 
which is described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as 
considerable structural damage. Mobile and manufactured homes are most susceptible to windstorm 
damage as they may not have been installed or anchored correctly and can be moved and overturned 
in high winds. According to HAZUS, the jurisdiction contains 37 mobile and manufactured homes which 
comprises approximately 25% of the total building count. 
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Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Windstorms: Vulnerability Summary

According to community testimony, past windstorms have involved damage to private structures and 
resulted in debris in roadways. The integrity of City structures are vulnerable to direct line winds and 
impact from debris as they are not reinforced, hardened, or retrofitted to the affects of extreme winds. 
Damages sustained by a windstorm to these facilities could hinder the ability to provide crucial services 
needed by the community. Power lines can also be affected by high winds. With City Hall lacking 
generator back-up, an electrical outage could also result in interruption to government function.
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Tornadoes

Tornadoes: Location

The entire extent of the City of Orchard is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

While the City of Orchard has not had any previous occurrences reported through the NOAA Storm Events 
Database, if an event were to occur, the event would be similar in size and magnitude to events within 
the surrounding County area. Figure OR.08 lists the 29 tornado events reported for Fort Bend County and 
its unincorporated jurisdictions since year 1950.

Fatality, injury and damage amounts are shown in Figure OR.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure OR.08, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0
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Figure OR.08, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being most 
catastrophic. According to the reported previous tornado occurrences in the surrounding areas, the 
maximum tornado extent experienced were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately every 2 years on average 
in Fort Bend County. Since tornado events can happen anywhere throughout the HMP update area, the 
City’s future probability is assumed to be similar to the surrounding County area. The City can expect a 
tornado event approximately once every 2 years on average in the future with up to an F3 magnitude. 
Therefore, there is a 44% chance of a tornado event in a given year.
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Tornadoes: Impact 

Based on the surrounding County area having experienced tornadoes between F0 
and F3 levels in the past, if similar events were to happen in the future in the City, 
the type of impacts associated with those magnitudes would include (from least to 
greatest):

• Light Damage - Broken branches; shallow rooted trees pushed over; some 
chimney damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off 
foundation; moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes 
completely destroyed; train boxcars overturned; large trees snapped or 
uprooted; smaller debris turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, 
along with some walls; majority of trees uprooted; trains overturned; 
vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 
Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, the 
jurisdiction contains 37 mobile and manufactured homes which comprises approximately 25% of the total 
building count.  

Temporary sheltering can be provided at the City Hall, as it is a re-purposed high school with areas 
capable of holding groups of people. There is not a formal sheltering plan in place, nor does the City Hall 
have generator back-up, posing a possible impact to government function in the event of an electrical 
interruption caused by a tornado. However, the water plant has a generator providing continuity for 
water supply. Communication of emergency messaging is usually performed by word-of-mouth, as the 
community does not have warning sirens, reverse 911 or other methods of alert notification. The County 
has resources that could be utilized in this event, however coordination is needed for establishing 
guidelines, triggers, and standards for activation.  

The City structures that support government functions are not reinforced, hardened, or retrofitted to the 
affects of tornadoes. Damages sustained by a tornado event to these facilities could hinder the ability to 
provide crucial services needed by the community.  
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion within the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Besides new construction, a portion of the residences in the community were constructed when the City 
was not yet incorporated. Since building standards were not in place for this earlier development, it is 
possible that those structures have a higher vulnerability to the impacts of expansive soils. Additionally, 
the lack of documentation of proper soil compaction for structure foundations increase the possibility for 
impacts to City Hall and the other City structures at risk for structural damage resulting from shrink-swell 
activity.

If the community is seeks to expand on residential or commercial development in the future, the 
development of previously undeveloped areas could result in the discovery of previously undetected 
areas of expansive soils. The community would benefit from public information on the benefits of 
mitigation activities to reduce future vulnerability. 
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Floods

Floods: Location

There are currently no Special Flood Hazard Areas (SFHA’s) mapped and no 
documented low water crossings within the planning area, as shown in Figure 
OR.09. There is an unnamed tributary to Sandy Branch within the City, therefore 
localized flooding can still occur along Magnolia Street (not shown on map), which 
runs perpendicular to Kansas, North Missouri and Illinois Streets. Structures and 

roads adjacent to this unnamed tributary would be the areas most affected if a flooding event were to 
occur. 

Figure OR.09, Flood Hazard Areas, City of Orchard

(Texas Natural Resources Information System, 2011)
Figure OR.10, City of Orchard Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

0 0 0
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Figure OR.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Although there were no flood events reported specifically for the City of Orchard in the NOAA Storm 
Events Database, due to the size and extent of some flood occurrences as well as the regional nature 
of reports in the NOAA Storm Events Database, the City may have been affected by many of the events 
that were reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s Significant 
Occurrences for descriptions, to include the 3 previous Federal disaster declarations referred to in 
Previous Occurrences above.

Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for the City of Orchard in the NOAA Storm Events Database, Figure 
OR.11 lists the 19 documented events reported for Fort Bend County and its 
unincorporated jurisdictions from year 1997. Due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the planning area may have been affected by many of the events 

that were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure OR.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  
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Figure OR.12, Building Counts, City of Orchard

Residential Commercial Other Total
137 2 9 148

Figure OR.13, Building Replacement Values, City of Orchard

Building ($) Content ($) Total ($)
29,336,922 17,216,787 46,553,709

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-
year Water Surface Elevations (WSE’s) and depth grids. As there are no mapped 
floodplains within the City, flood depths and Base Flood Elevations (BFE’s) are 
unknown for the area; however, the flood extent experienced by the surrounding 
County area involved water depth up to 3 feet.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once per year on average in Fort Bend County and 
its unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as the 
regional nature of reports in the NOAA Storm Events Database, the City of Orchard’s future probability is 
assumed to be similar to the surrounding County area. The City can expect a flood event approximately 
once per year on average in the future, with flood water depths up to 3 feet.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on for the City of Orchard. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the City to 
run a weighted area analysis to get jurisdictional results. The following describes results of the 100-year 
Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within the City. “At least 
moderately damaged” is defined by HAZUS as greater than 10% damage to a building. 

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $46,553,709. HAZUS estimated no building related losses for this scenario. 
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Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service 
for more than 1 day on the day of the event. Additionally, the model estimates 
that 100% of community hospital beds are ready for use by patients already in the 
hospital and those injured by an event.  

Debris Generation

HAZUS estimates that no debris will be generated in this scenario.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates that no one will be displaced 
or require temporary shelter in this scenario.

Floods: Vulnerability Summary

The City having no mapped SFHA’s creates a vulnerability for structures as they are not being held to 
any standards to elevate to avoid flood damage. This provides no protection to structures that may 
have increased exposure to localized flooding, the most likely source of flooding issues within Orchard. 
Localized flooding could result from the overtopping of roadside ditches, which are present on all roads 
within the City. Maintenance of community ditches is performed by private residents as well as support 
from the County through their Road and Bridge Precinct. The City has responsibility for roads within City 
limits, but the County supplements their efforts. The City buys materials and the County typically provides 
labor. 

National Flood Insurance Program Repetitive Loss (RL)

The City of Orchard is a current participant in the National Flood Insurance Program. As of February of 
2017, the City does not have any listed RL or SRL properties according to FEMA RL/SRL data and no claims 
have been made.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure OR.14 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure OR.14 also shows 
the locations of recent study sites discussed in the next section.

Figure OR.14, Groundwater Depletion Zones, City of Orchard

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, that is associated with land subsidence. Extensometer sites 

(Groundwater depletion in the United States (1900−2008), 2013)
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that were equipped with GPS antennas atop the extensometers’ inner pipe were 
used as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites to 
calculate subsidence rates at each site.

The closest site to the City of Orchard (PAM 62, illustrated on Figure OR.14), was 
listed in the report to have had -0.08 feet of subsidence in the year 2015 with 
cumulative recorded subsidence of -0.07 feet since the first recorded observation 
in February 16, 2011 (Fort Bend Subsidence District, 2015). Although no monitoring 

sites were listed within the planning area, it can be assumed that the City would experience similar rates 
of occurrence as those observed at the closest proximity sites. It should be noted that the reported 
subsidence rates do not take into account other factors that could have possibly contributed, such as 
extreme weather or seismic activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
closest to the planning area, PAM 62, had subsidence occurring at a rate within 1 year of -0.08 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure OR.14, the entire City of Orchard is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.08 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

A lack of concern stemming from minimal reported impacts lends to less attention to mitigating the 
hazard, resulting in a general increase in vulnerability. As the community experiences periods of depletion 
of groundwater, the risk of land subsidence will increase, impacting the community. As water may 
become a scarcer resource in the State, and in the County, a lack of mitigation could lead to increased 
damage to structures and roads. The community would benefit from public information on the benefits of 
mitigation activities to reduce future vulnerability. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City of 
Orchard is equally exposed to a hurricane or tropical storm. Figure OR.15 illustrates 
the location of the planning area with historical hurricane and tropical storm paths 
documented by NOAA.

Figure OR.15, Historical Hurricane/Tropical Storm Paths, City of Orchard

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure OR.16 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Orchard. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the City would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure OR.16, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the planning 
area can expect an event approximately once every 6 years on average, of up to 
a magnitude of a Category 4 Hurricane at a 100-yr Max Wind Speed of 112 mph 
based on historical extents and HAZUS analysis.

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on for the City of Orchard. The 
following describes the results of this analysis.

Figure OR.17, Property Damage Losses, City of Orchard

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

46,553,709 102,000 37,000 139,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $139,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 1 building will experience severe damage and 1 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure OR.17.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. One school is expected to receive at least moderate damage (greater than 50% 
damage). Before the hurricane, Fort Bend County had 345 hospital beds available for use. On the day 
of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by patients 
already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be in 
service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For the 
City’s total building debris of 14 tons, brick and wood debris comprises 100%. If the total building debris 
tonnage is converted to an estimated number of truckloads, it will require 1 truckload (with 1 to 25 tons 
per truck) to remove. 

The model does not estimate any tree debris will be generated for the City.  

Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the hurricane and the number of displaced people that will require accommodations in temporary public 
shelters. The model estimates no one to be displaced or require temporary shelter in this scenario.



23

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Orchard 

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Orchard can 
expect to be impacted with debris and possible utility interruptions of critical 
infrastructure. In addition, the Orchard City structures that support government 
operations are vulnerable to the wind, hail, and lightning associated with 
hurricanes and tropical storms due to the lack of hardening, reinforcement and 
retrofitting of these structures. The compromise of these structures impacts 
the local jurisdiction’s ability to provide services to the citizens that will also be 

impacted by such an event. 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure OR.18 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Orchard. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 

percentile weather categories. 

Figure OR.18, Fire Intensity Scale (FIS), City of Orchard

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Orchard. As of the data collection effort in 2016, the 

Figure OR.19, TxWRAP Fire Intensity Acreage – City of Orchard

Class Acres Percent

Non-Burnable 162 71.6 %
1 (Very Low) 0 0.0 %

1.5 0 0.0 %

2 (Low) 14 6.2 %

2.5 1 0.3 %

3 (Moderate) 49 21.7 %

3.5 0 0.2 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 226 100%

Although there were no wildfire ignition reports found for the City of Orchard from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP housing density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss 
of life. Figure OR.20 lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the City of Orchard, according to the Texas A&M Forest Service TxWRAP Community Summary 
Report. 

sources’ available data ranged from the years 1980 to 2015. 

Wildfires: Extent and Probability

Figure OR.19 lists the Fire Intensity Acreage for the City according to the Texas 
A&M Forest Service TxWRAP Community Summary Report. For a description of the 

Characteristic Fire Intensity Scale (FIS), refer to Chapter 2, the risk assessment portion of the main plan 
document.
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Figure OR.20, WUI Acreage, City of Orchard

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0 % 0 0.0 %

1hs/40ac to 1hs/20ac 0 0.0 % 0 0.0 %

1hs/20ac to 1hs/10ac 0 0.0 % 4 3.0 %

1hs/10ac to 1hs/5ac 55 20.6 % 24 18.0 %

1hs/5ac to 1hs/2ac 35 13.1 % 52 38.6 %

1hs/2ac to 3hs/1ac 177 66.3 % 54 40.4 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 267 100% 134 100%

Wildfires: Vulnerability Summary 

Most of the areas surrounding the City consist of cleared agricultural land. There 
are many trees in yards, as well as in the wooded City Park, however these are 
all well maintained. The Public Water Supply provides fire hydrants, however 
these are not equipped with a capacity for pumping water for fire fighting but are 
better used for filling pumper trucks. There is a fire service that provides large 
item pick-up events that could be co-marketed as a wildfire mitigation effort. The 
community would benefit from public information detailing the benefits of using   

   this service to mitigate against increased wildfire vulnerability. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Orchard completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure OR.21 where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure OR.21, Risk Ranking Results, City of Orchard

Ranking Order Hazard Risk Ranking Value

1 Wildfire 81
1 Tornadoes 81
1 Drought 81

1 Wind Storms 81

1 Hurricanes/Tropical Storms 81
6 Extreme Heat 78
6 Lightning 78
8 Expansive Soils 71
9 Floods 70

10 Hail Storms 68
11 Land Subsidence 68
12 Severe Winter Storms 64
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure OR.22) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities

Figure OR.22, Existing Capabilities, City of Orchard

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

City Administrator

Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Engineer/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Attend 
advanced floodplain management training.

Ad Valorem Tax

Funding

Provides potential funding for hazard mitigation items.

Sales Tax Provides potential funding for hazard mitigation items.

Permitting Fees for 
Development Provides potential funding for hazard mitigation items.

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it relates to building codes (such as 
structural integrity and plumbing) (State of Texas, 1987).

Ordinance 002-74- Private 
Water Wells

Regulation

Ordinance making illegal the use for human consumption 
of water from a private water well within the corporate 
limits of the Town of Orchard (sic). 

Used to consider modifications or enhancements for 
water conservation and drought mitigation purposes. 

Ordinance 027-83- Culverts Ordinance related to permitting for culvert installation

Used to consider modifications or enhancements for 
mitigation purposes, for flood.

Ordinance 104-14- Utility Fees 
and Charges for Water Service

Used to identify potential funding for flood mitigation 
projects.

Ordinance 043-99- Regulating 
Mobile Homes in the City

Read to identify possible enhancements to further protect 
mobile homes and manufactured homes from hazards, 
such as windstorms, tornadoes, hurricane/tropical storms, 
and expansive soils.
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Figure OR.22, Existing Capabilities, City of Orchard

Capability Name Capability Type Ability to Expand/Improve

Ordinance 015-78- Ad Valorem 
Tax

Regulation

Reviewed to identify potential funding for mitigation 
projects.

Ordinance 073-05- Establishing 
an Emergency Management 
Program

Reviewed for possible enhancements in order to provide 
for specific authority to perform mitigation.

Ordinance 085-07- Subdivision 
Ordinance

Reviewed for reference to floodplain management 
standards.

Ordinance 107-2015- Sales Tax 
Reauthorization

Reviewed to identify potential funding for mitigation 
projects.

Ordinance 110-16- 
Standardized Building Code

Reviewed for possible enhancements for mitigation 
purposes.

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

Authority

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief.

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).

3.2 National Flood Insurance Program Participation
City of Orchard currently participates in the National Flood Insurance Program. The City of Orchard Flood 
Damage Prevention Ordinance designates the Mayor as the Floodplain Administrator. Currently, there 
are no Certified Floodplain Managers on staff, due to a lack of resources and manpower. The amount 
of mapped floodplain in Orchard is very small. The City has adopted minimum standards in their flood 
damage prevention ordinance and regulation of the development within the floodplain are done through 
the City Engineer, a consultant. The City will continue to explore options for higher standards and possible 
application for the Community Rating System. Orchard has a total of 4 NFIP policies in force, as of June 
2017. This totals $770,000 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

, Cont’d
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1  Reinforcement of Critical Facilities (previously action 1 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Reinforcement of critical facilities to 
withstand high winds from severe weather. 
Fire Station and City Hall buildings require 
reinforcement to withstand high winds due 
to the age of structures.

City of Orchard Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$250,000-$500,000 Depending on amount of 
retrofit needed. / General Fund / In-kind Services

12-18 months per project
once funding is secure

(add additional 18 
months if grant funded 

for application and 
administration)

Seeking 
funding 
source

E

Cost and Benefit Considerations
Initial review indicates that project is cost-effective.

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure
*F= Actions reducing risk to new development and redevelopment

Figure OR.23, Mitigation Actions

2  Retrofit Existing Public School Building (previously action 2 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Retrofit existing public school building to 
become a community emergency shelter 
in the event of a tornado, or hazmat 
incident. In 2002 the school buildings were 
severely damaged by a tornado and later 
by a fire. Some of the structures have been 
repaired. However additional repairs are 
still needed. Fort Bend County Engineering 
and Emergency Management should 
study feasibility of completing repairs or 
developing other options for residents. 

City of Orchard Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

FBC Staff time and resources to complete Study. 
Project cost could exceed $500,000 / General 

Fund / In-kind Services

24-36 months with grant
application/administration

and construction

Seeking 
funding 
source

E

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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3  Increase Public Awareness of Hazard Mitigation

Hazard Item Description Implementation Agency 

Droughts, Extreme Heat, 
Severe Winter Storms, 
Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Expansive Soils, Floods, Land 

Subsidence, Hurricanes/
Tropical Storms, Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective.

4  Evacuation Plans (previously action 4 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires 

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months per plan Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 
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5  Wildfire Hazard Areas (previously action 5 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Wildfires Determine and map potential wildfire 
hazard areas. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

6  Monitor Drought Conditions

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State Agencies. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Ongoing N/A

Cost and Benefit Considerations
Not independently cost-effective.

7  Public Information Campaigns

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months Ongoing N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.
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8  Evaluate Excess Heat Risks (previously action 8 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12-18 months Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

9  Address High Risk Populations (Excessive Heat) (previously action 9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12-24 months Not Started N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

10 Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter
Storms

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community.  

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.
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11  Various Mitigation Actions to Reduce Wildfire Risk

Hazard Item Description Implementation Agency 

Wildfire On a case-by-case basis, develop and initiate 
mitigation actions to reduce wildfire and 
brushfire risk by creating fire breaks. Actions 
may include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others.

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 6-9 months per fire break Not Started N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.

12  Upgrades to At-Risk Structures and Higher Standards for New Structures (previously action 12 
in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows 
and doors. Integrate higher levels of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

City of Orchard Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on measure. Funding from 
General Fund or FEMA grant program / In-kind 

Services
12-18 months per project Not Started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.
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13  Install Ground Systems/Surge Protection (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Lightning Install grounding systems and/or surge 
protection at the Fire Station and City Hall

City of Orchard Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services

24-36 months, to include 
grant application, 

administration, purchase 
and installation

Not Started F

Cost and Benefit Considerations
Very cost-effective.

14  Review City Ordinances and Building Codes

Hazard Item Description Implementation Agency 

Windstorms, Expansive Soils, 
Land Subsidence

Review City ordinances and building code 
to ensure that they address expansive soils, 
land subsidence, and windstorms

City of Orchard City Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-18 months for review 
and revision drafts Not Started N/A

Cost and Benefit Considerations
Very cost-effective.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure OR.24. Mitigation action prioritization, Figure OR.25, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure OR.24, Mitigation Action Summary Worksheet
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Figure OR.25, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

2. Retrofit Existing Public School 
Building + + + + + 0 + + 0 0 81 88

3. Increase Public Awareness of 
Hazard Mitigation + 0 + + + 0 + + 0 0 81 87

1. Reinforcement of Critical Facilities
+ + 0 + + 0 0 + 0 0 81 86

6. Monitor Drought Conditions
0 + + 0 + + 0 + 0 0 81 86

7. Public Information Campaigns
0 + + 0 + + 0 0 0 + 81 86

12. Upgrades to At-Risk Structures 
and Higher Standards for New 
Structures 

+ + + + + 0 0 0 0 0 81 86

14. Review City Ordinances and 
Building Code + + + + 0 0 0 + 0 0 81 86

4.Evacuation Plans
+ 0 + 0 + 0 0 + 0 0 81 85

5. Wildfire Hazard Areas
+ + 0 0 + 0 0 - 0 + 81 84

8. Evaluate Excess Heat Risks
+ 0 + + + 0 + + 0 0 78 84

9. Address High Risk Populations 
(Excessive Heat) + 0 + + + 0 + + 0 0 78 84

11. Various Mitigation Actions to 
Reduce Wildfire Risk + + 0 0 + 0 0 - 0 + 81 84

13. Install Grounding Systems/Surge 
Protection + + + + + 0 0 + 0 0 78 84



39

M
itigation Strategy

Fort Bend County Hazard Mitigation Plan, City of Orchard 

Mitigation Actions by Hazard

The mitigation actions in Figure OR.26 are shown with the hazards that they mitigate. 

Figure OR.26, Mitigation Action Impact, City of Orchard
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s
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1 X X X
2 X X X
3 X X X X X X X X X X X X
4 X X X
5 X
6 X X
7 X X
8 X
9 X

10 X
11 X
12 X X X X X X X X X X X
13 X
14 X X X

Figure OR.25, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety
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Protection
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Social

A
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Local C
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pion

O
ther C
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m

unity

R
isk R

anking 
Score 

Total Score

10. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + + + + 0 + + 0 0 64 71
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3.6 Integration Efforts 
Figure OR.27 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Orchard documents, programs and regulations.

Figure OR.27, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of Orchard 
Development 
Services

Program Actions

Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth 
is implemented within the City. Review of the mitigation 
plan and integration into Standard Operating Procedures 
for development procedures will be written and subject 
to approval by the appropriate department heads for 
incorporation into existing processes.

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Funding Action

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

 
Incorporation Achievements Since Previous Plan Update 
Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Growth has been small, with an average of under 10 permits for development per year. The City 
reinstated the Economic Development Council recently to help attract future commercial development 
within the community. At this time, there are no significant changes of development that increase or 
decrease vulnerability.

4.2 Progress in Mitigation Efforts

Figure OR.28, Past Mitigation Action Progress Reports Summary - Completed and Canceled

13  Structural/Engineering Study of Orchard Public Facilities

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Orchard public facilities to ensure 
their soundness with respect to resisting the 
effects of high winds, extreme roof loading 
from snow or ice, hail and earthquake. 
Forms basis of decisions about any 
additional actions to mitigate risk. 

City of Orchard

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD, but if initiated probably from General Fund
Not yet established – to 

commence only if funding 
is available

Canceled 
because 

action is not 
financially 

feasible and 
not eligible for 
HMA funding 

N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the main plan document. 

The City of Orchard has not experienced mass development. They would like to encourage annexations 
and increased commercial development along the highway to promote growth.
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure OR.29, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Orchard
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City of Richmond Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Richmond 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Richmond’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure RD.01, City of Richmond Planning Area

Map Not to Scale.

NORTH

1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Richmond is located in 
the middle of Fort Bend County 
along the Brazos River, with U.S. 
Highway 90A running through 
the middle, as shown on Figure 
RD.01. The City was incorporated 
in 1837 by the Republic of Texas 
and is currently the County seat of 
Fort Bend, thus containing most of 
the local government offices. It is 
estimated that the population is 
around 12,000 people, which is a 
3.5% increase from the 2010 census. 

The City operates under the 
commission-manager form of 
government, which has a Mayor and 
4 Commissioner positions. These 
elected positions are supported by 
a City Manager, 3 Commissions, and 
2 Boards. The City is protected by 
the Richmond Fire Department and 
Police Department.

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

*Population: 11,207

Size of Community: 4.20 sq. miles

*Population over 65 years old: 1,303

*Population under 16 years old: 3,034

*Economically Disadvantaged Population ($0-$20k) : 814

Richmond is serviced by the following responders:

Fire: Richmond Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Richmond Police Department

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure RD.03, Utility Providers

Type Provider

Electric CenterPoint

Water City of Richmond Water Department

Figure RD.02, Major Employers

Business Type Name of Employer

Medical UT Physicians

Government City of Richmond

Medical Oak Bend Medical Center

Recreational Black Hawk Country Club
 (Fort Bend County Chamber of Commerce)

Community Planning Involvement

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

Figure RD.04, City of Richmond Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure RD.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Richmond MPC.

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Lamar Consolidated Independent School District (CISD) serves Richmond. The major employers and utility 
providers are provided below in Figure RD.02 and Figure RD.03, respectively.
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1.2 Outreach Strategy
The City of Richmond was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Richmond advertised the Fort Bend County HMP Update Public Survey on the City of Richmond 
homepage, http://www.richmondtx.gov.

There were 33 responses to the survey for the City and 377 total results for the County area. Survey 
data was directly incorporated into the risk ranking process for hazards and mitigation actions. Details 
regarding the incorporation of the survey results are included in Chapter 2, the risk assessment portion of 
the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting, and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Richmond MPC utilized newsletters for each phase of the planning process in order to share updates 
with stakeholders, elected officials, City staff, and the public. Copies of the newsletters can be found in 
Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Richmond website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Richmond City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure RD.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure RD.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Figure RD.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Richmond Comprehensive 
Plan

Plan

Reviewed plan for existing projects that could be included in 
the HMP, related to zoning for conservation, flood mitigation, 
thoroughfares for evacuation routes, and consideration for hazard 
areas. 

Richmond Capital 
Improvements Projects

Reviewed for projects that have dedicated funding for inclusion in 
the HMP for flood, water conservation, land subsidence and drought 
hazards. 

Richmond Economic 
Development Plan

Reviewed plans for development to seek measures that will ensure 
safe growth within the City that will incorporate mitigation and 
green practices for sustainability. 

Fort Bend County Drainage 
Plan

Reviewed for flood, drought and land subsidence mitigation-related 
actions for incorporation into HMP. 
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Section 2: Risk Assessment
Richmond’s Jurisdictional Hazards

This section contains Richmond’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Richmond was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the Risk Assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the Risk Assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the Risk Assessment portion of main plan document.

• Lightning - Within Chapter 2, the Risk Assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Richmond is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the planning area.

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 9 documented hail events listed for the City 
of Richmond and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events 
were not documented per jurisdiction until 1995. The hail events reported for the City are shown in the 
Figure RD.06.

Fatality, injury and damage amounts are shown in Figure RD.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced was hail up to 1.75 inches (44.45 mm) in diameter, corresponding 
to a TORRO Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk 
assessment portion of the main plan document, for hail extent scale descriptions.

Based on 9 reported events in 21 years, the City of Richmond can expect a hail event approximately every 
2 years on average in the future, with hail up to 1.75 inches (44.45 mm) in diameter, corresponding to 
a TORRO Hailstorm Intensity Scale classification of “Destructive.” Therefore, there is a 43% chance of a 
hailstorm event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $75,000 in property damages in a single event 
as seen in the NOAA reports for the City. Additional potential impacts can be determined based on the 
maximum hail extent experienced of 1.75 inches (44.45 mm), where the TORRO Hailstorm Intensity 

Figure RD.06, Hail Occurrences, City of Richmond

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FM 1093/

Grand Pkwy 1/22/1995 Hail 38.10 0 0 0 0

RICHMOND 6/3/1996 Hail 38.10 0 0 15,000 0
RICHMOND 3/30/2002 Hail 25.4 0 0 75,000 0
RICHMOND 3/7/2005 Hail 19.05 0 0 4,000 0
RICHMOND 3/14/2007 Hail 19.05 0 0 5,000 0
RICHMOND 3/31/2007 Hail 19.05 0 0 1,000 0
RICHMOND 3/20/2013 Hail 31.75 0 0 1,000 0
RICHMOND 4/16/2015 Hail 44.45 0 0 0 0
RICHMOND 8/11/2015 Hail 25.40 0 0 0 0

Total 0 0 $101,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Scale (found in Chapter 2, the risk assessment portion of the main plan document) 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Varying degrees of roof damage

• Varying degrees of risk of injuries

• Varying degrees of aircraft damage

• Brick walls pitted

Hailstorms: Vulnerability Summary

The City operates out of several structures to include the City Hall, City Hall Annex, Municipal Court 
Building, Fire Department and Police Department. While City firetrucks and public works equipment 
are covered while not in use, the Police Department vehicles are not covered and could sustain damage 
during an event. Additionally, City structures are not hardened or retrofitted to withstand the impacts of 
an extreme hailstorm, resulting in an increased vulnerability to damage which could impede the ability to 
carry out government functions. 
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Windstorms

Windstorms: Location

The entire extent of the City of Richmond is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 9 documented wind events listed for the City 
of Richmond and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind events reported for the City are shown in Figure RD.07.

Fatality, injury, and damage amounts are shown in Figure RD.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure RD.07, Reported Wind Events, City of Richmond

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

RICHMOND 5/11/1996 Thunderstorm 
Wind NA 0 0 5,000 0

RICHMOND 6/3/1996 Thunderstorm 
Wind NA 0 0 10,000 0

RICHMOND 6/23/1998 Thunderstorm 
Wind NA 0 0 5,000 0

RICHMOND 5/2/2000 Thunderstorm 
Wind NA 0 0 100,000 0

RICHMOND 4/16/2001 Thunderstorm 
Wind NA 0 0 100,000 0

RICHMOND 6/25/2006 Thunderstorm 
Wind 50 kts. EG 0 0 25,000 0

RICHMOND 3/31/2007 Thunderstorm 
Wind 52 kts. EG 0 0 1,000 0

RICHMOND 8/23/2010 Thunderstorm 
Wind 56 kts. EG 0 0 20,000 0

RICHMOND 8/24/2010 Thunderstorm 
Wind 60 kts. EG 0 0 3,000 0

NA - No data available       EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 60 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind extent scales.

Based on 9 reported events in 22 years, the City of Richmond can expect a wind event of up to 60 knots 
approximately once every 2 to 3 years on average in the future (Beaufort Wind Scale Classification: 
Violent Storm). Therefore, there is a 41% chance of a windstorm event in a given year.  
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Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the area indicate 
a “Violent Storm” wind extent, which is described by the Beaufort Wind Scale as 
involving trees being broken or uprooted as well as considerable structural damage. 
Mobile and manufactured homes are most susceptible to windstorm damage as 
they may not have been installed or anchored correctly and can be moved and 
overturned in high winds. According to HAZUS, the jurisdiction contains 502 mobile 

and manufactured homes which comprises approximately 15% of the total building count. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
debris on roadways resulting in obstructions for emergency responders and residents entering and 
leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

Windstorm events have toppled trees according to community testimony. In the past, debris from the 
City’s 100-year old oak trees have caused blockages on roads with fallen branches measuring up to 20 
inches in diameter. The City is in the process of adopting the 2015 International Building Code (IBC) to 
further reinforce building standards that account for the impacts of wind. The current active standard in 
effect is the 2012 IBC. While this helps to mitigate new structures, risk remains for older structures that 
were constructed before building standards were in place. 

The City Police and Fire Departments, lift stations, and water plants all have generators installed for 
power back-up during electrical outages caused by downed utility lines, however City Hall does not. 
The lack of this resource could impede the continuity of operations for the government, requiring 
relocation to either the Police or Fire Department in order to maintain access to electrical power. The 
City operates out of several structures, to include the City Hall, City Hall Annex, Municipal Court Building, 
Fire Department and Police Department. These structures are not hardened or retrofitted to withstand 
the impacts from windstorms, resulting in an increased vulnerability to damage to facilities. Damages 
sustained by extreme winds to these facilities could hinder the ability to provide crucial services needed 
by the community.  
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Tornadoes

Tornadoes: Location

The entire extent of the City of Richmond is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

While the City of Richmond has not had any previous occurrences reported through the NOAA Storm 
Events Database, if an event were to occur, the event would be similar in size and magnitude to events 
within the surrounding County area. Figure RD.08 lists the 29 tornado events reported for Fort Bend 
County and its unincorporated jurisdictions since year 1950.

Fatality, injury and damage amounts are shown in Figure RD.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of information available for the record period. 

Figure RD.08, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0
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Figure RD.08, Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range 
from 0-6, 6 being most catastrophic. According to the reported previous tornado 
occurrences in the surrounding areas, the maximum tornado extent experienced 
were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately 
every 2 years on average in Fort Bend County. Since tornado events can happen 
anywhere throughout the HMP update area, the City’s future probability is assumed 

to be similar to the surrounding County area. Richmond can expect a tornado event approximately once 
every 2 years on average in the future with up to an F3 magnitude. Therefore, there is a 44% chance of a 
tornado event in a given year. 
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Tornadoes: Impact 

Based on Fort Bend County having experienced tornadoes between F0 and F3 levels 
in the past, if similar events were to happen in the future in the City, the type of 
impacts associated with those magnitudes would include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some 
chimney damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off 
foundation; moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes 
completely destroyed; train boxcars overturned; large trees snapped or 
uprooted; smaller debris turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, 
along with some walls; majority of trees uprooted; trains overturned; 
vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, the 
jurisdiction contains 502 mobile and manufactured homes which comprises approximately 15% of the 
total building count. 

A Boys and Girls Club structure currently exists and can be used by residents to take shelter from a storm. 
Warning sirens are not maintained within Richmond, but the community has plans to install this resource. 
Richmond reverse-911 is operates via a partnership with Harris County and allows for the City to be able 
to deliver emergency messaging to residents via email, phone call, text and social media. The City Police 
and Fire Departments, lift stations, and water plants all have generators installed for power back-up 
during electrical outages resulting from tornado events. City Hall does not currently have a generator 
and the lack of this resource could impede the continuity of operations for the government, requiring 
relocation to either the Police or Fire Department in order to maintain access to electrical power. The City 
operates out of several structures, to include the City Hall, City Hall Annex, Municipal Court Building, Fire 
Department and Police Department. These structures are not hardened or retrofitted to withstand the 
impacts from a tornado event, resulting in an increased vulnerability to damage and possible destruction 
of facilities. Damages sustained by a tornado event to these facilities could hinder the ability to provide 
crucial services needed by the community.  

Windstorm events have toppled trees according to community testimony. In the past, debris from the 
City’s 100-year old oak trees have caused blockages on roads with fallen branches measuring up to 20 
inches in diameter. This illustrates vulnerability as high winds and debris accompany tornadoes. Such 
incidents could negatively impact the ability of public safety officials to respond to emergency calls. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the Risk Assessment portion within the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of past site-specific events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

There have been several instances of cracking of foundations that have required repairs according to 
community testimony. The City operates out of several structures to include the City hall, City Hall Annex, 
Municipal Court Building, Fire Department and Police Department. There is no documentation to ensure 
that these structural foundations were compacted to the standards that are designed to withstand the 
impacts from an unprecedented and extreme expansive soils event. Damage to these facilities would 
impede the continuity of government function and service provided to the community. 

The City requires residents to place manufactured homes and mobile homes on engineered pads to 
ensure proper soil compaction, however vulnerability remains for older structures that were built before 
the adoption of building standards that help mitigate the effects of expansive soils. 
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Floods

Floods: Location

The location of low water crossings, 1% (100-year) and 0.2% (500-year) Annual 
Chance Event (ACE) floodplains, as well as the Shaded Zone X - Protected by Levee 
SFHA’s are shown in Figure RD.09. These are the locations within the planning area 
that are most affected by flooding. Figure RD.10 provides the total acreage in the 
jurisdiction that is located in the 1% and 0.2% floodplains as wells as Shaded Zone 

X - Protected by Levee.

Figure RD.09, Special Flood Hazard Areas, City of Richmond

Figure RD.10, City of Richmond Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

791 829 322

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented flood 
events listed for the City of Richmond from year 1997 through 2016. However, 
the County has received 3 disaster declarations for flooding since May of 
2015. Narratives detailing these events can be found in the Fort Bend County 
Unincorporated Annex within the Floods: Significant Occurrences section. Due to 
the nature of NOAA reporting, these events may have not be reported and included 
within the database, or not reported under many of the jurisdictions that may 

have been affected. As such, the City of Richmond was affected by these events although they were not 
reported under this jurisdiction. The flood events reported for the City to NOAA Storm Events Database 
are shown in Figure RD.11.  

Fatality, injury and damage amounts are shown in Figure RD.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure RD.11, Flood Events, City of Richmond

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

RICHMOND 1/9/2012 Flash Flood 0 0 30,000 0
RICHMOND 2/18/2012 Flash Flood 0 0 5,000 2,000

Total 0 0 $35,000 $2,000

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above.

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-year Water Surface 
Elevations (WSE’s) and HAZUS depth grids. An example of flooding within the jurisdiction is the area along 
the Brazos River near the US 90 Bridge. This area has an approximate overbank ground elevation of 82 
feet (per Light Detection and Ranging [LiDAR] and USGS gauge data), with an intersecting 100-year WSE of 
83 feet. Although in-channel water depths within the Creek would be greater, anticipated overbank water 
depths could impact community structures up to 1 foot in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 2 reported events 
in 19 years, the City of Richmond can expect a flood event approximately once every 9 to 10 years on 
average in the future, with flood water depths impacting community structures up to 1 foot.
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Floods: Impact

The following describes the inventory counts and building replacement values for 
the entire jurisdictional area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Richmond. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the City to 
run a weighted area analysis to get jurisdictional results. The following describes results of the 100-year 
Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 0 buildings will be at least moderately damaged. “At least moderately damaged” is 
defined by HAZUS as greater than 10% damage to a building.  

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $ 1,505,224,161. There were no building-related losses estimated for this 
scenario. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of community hospital beds are 
available for use by patients already in the hospital and those injured by an event.  

Debris Generation

HAZUS estimates no debris will be generated in this scenario.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that 
will require accommodations in temporary public shelters. HAZUS estimates no one will be displaced or 
require temporary shelter in the scenario.

Figure RD.12, Building Counts, City of Richmond

Residential Commercial Other Total
2,805 287 154 3,246

Figure RD.13, Building Replacement Value, City of Richmond

Building ($) Content ($) Total ($)
910,891,537 594,332,624 1,505,224,161
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Floods: Vulnerability Summary

The River Edge Trailer Park located within the City of Richmond is home to 60 
structures currently within the SFHA floodway. Buyouts were presented to 
residents as a mitigation option, however there is not an ability to mitigate because 
acquisition offers were met with an unwillingness to sell. There are also 50 site-
built homes and 30 mobile homes in the 100-year floodplain. The City jail and 
courthouse are in an area designated as Zone X on the FEMA (Federal Emergency 
Management Agency) Flood Insurance Rate Maps (FIRM). This designation is a 

conditional rating identifying a non-SFHA area that is dependent on the ability of the associated levee to 
protect the area. Levees must maintain an accreditation to keep the Zone X rating. Without certification, 
the structures within this area would be reclassified as a Special Flood Hazard Area, for the reason that 
the levee would not be shown as protecting the area from floodwaters. A police station is also located 
on the fringe of the SFHA. A low water crossing known as the Newton Dip is currently being mitigated to 
allow un-obstructed crossing. 

National Flood Insurance Program Repetitive Loss (RL)

The City of Richmond is a current participant in the National Flood Insurance Program (NFIP) and has 
35 tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$24,687.78.

Figure RD.14, Repetitive Loss Counts, City of Richmond

Structure Type Number of Structures Amount of Claims
Residential 13 $845,890.57

Non-Residential 0 0



18

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Richmond 

Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping, it is located within a known USGS 
groundwater depletion area, as illustrated in Figure RD.15 (Texas Speleological 
Survey, 2017). This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring loss over that 
time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual depletion 
of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure RD.15 also shows 
the locations of recent study sites discussed in the next section.

Figure RD.15, Groundwater Depletion Zones, City of Richmond

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 

(Groundwater depletion in the United States (1900−2008), 2013)
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). 
Additional GPS sites were developed, Periodically Active Monitor Sites (PAMS), 
to calculate average weekly heights. This data was processed against the data 
calculated by the CORS sites to calculate subsidence rates at each site. The closest 
sites to the City of Richmond are PAM 10 and PAM 59, illustrated on Figure RD.15. 
Both were listed in the report to have had -0.01 feet of subsidence in the year 
2015 (Fort Bend Subsidence District, 2015). PAM 10 had a cumulative recorded 
subsidence of -0.17 feet since the first recorded observation in January 15, 1999 

while PAM 59 had a cumulative rate of 0.00 feet since the first recorded observation in July of 2010. 
Although no monitoring sites were listed within the planning area, it can be assumed that the City would 
experience similar rates of occurrence as those observed at the closest proximity sites. It should be 
noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the sites measured 
near the planning area had subsidence occurring at a rate of -0.01 feet within 1 year.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure RD.15, the entire City of Richmond is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.01 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

City officials participate in Fort Bend Subsidence District meetings in effort to mitigate impacts from 
drought and land subsidence. However, minimal reported impacts lends to less attention to mitigating 
the hazard at the individual, home-owner level, resulting in a general increase in vulnerability. As the 
community experiences periods of depletion of groundwater, the risk of land subsidence will increase, 
impacting the community. As water may become a scarcer resource in the State, and in the County, a lack 
of mitigation could lead to increased damage to structures and roads. The community would benefit from 
public information on the benefits of mitigation activities to reduce future vulnerability. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City 
of Richmond is equally exposed to a hurricane or tropical storm. Figure RD.16 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure RD.16, Historical Hurricane/Tropical Storm Paths, City of Richmond

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure RD.17 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Richmond. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of storm extents. 

Figure RD.17, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years the planning area. In the future, the planning 
area can expect an event approximately once every 6 years on average, of up to 
a magnitude of a Category 4 Hurricane at a 100-yr Max Wind Speed of 111 mph 
based on historical extents and HAZUS analysis.

Figure RD.18, Property Damage Losses, City of Richmond

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

$1,505,224,161 22,773,000 5,027,000 27,800,000

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City of Richmond. The fol-
lowing describes the results of this analysis. 

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $239,545. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. While some building damage is experienced, it is estimated that no buildings will 
be completely destroyed or experience severe damage. Exposed Value is the total building and content 
values for structures within the community. Loss values are divided separately for building and content 
loss in dollars. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. One hospital is expected to receive at least moderate damage (greater than 50% 
damage). Before the hurricane, Fort Bend County had 345 hospital beds available for use. On the day 
of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by patients 
already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be in 
service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For the 
jurisdiction’s total building debris of 3,427 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 138 truckloads (with 1 to 25 tons per truck) to remove. 

The model also estimates that a total of 139 tons of tree debris will be generated. The number of tree 
debris truckloads will depend on how the 139 tons (1,390 cubic yards) of tree debris are collected and 
processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
53 households to be displaced due to the hurricane and 15 persons will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Community testimony indicates that the City of Richmond was impacted by Tropical Storm Bill in June 
2015. Similar to the impacts of windstorms, hailstorms, and lightning, Richmond can expect to be 
impacted with debris and possible utility interruptions of critical infrastructure during a hurricane or 
tropical storm event. The City operates out of several structures to include the City Hall, City Hall Annex, 
Municipal Court Building, Fire Department and Police Department. These structures have not been 
retrofitted or hardened to withstand the impacts from a hurricane or tropical storm event, resulting in an 
increased vulnerability to damage and possible destruction of facilities. Severe damage to these facilities 
would hinder continuity of government function and service to the community.
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure RD.23 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Richmond. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 
percentile weather categories. 

Figure RD.23, Fire Intensity Scale (FIS), City of Richmond

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire Occurrence data for 
the City of Richmond. As of the data collection effort in 2016, the sources’ available data ranged from the 
years 1980 to 2015.

Wildfires: Extent and Probability

Figure RD.24 lists the Fire Intensity Acreage for the City according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity Scale (FIS), 
refer to Chapter 2, the risk assessment portion of the main plan document.

Figure RD.24, TxWRAP Fire Intensity Acreage – City of Richmond

Class Acres Percent

Non-Burnable 1,873 67.9 %
1 (Very Low) 480 17.4 %

1.5 39 1.4 %

2 (Low) 249 9.0 %

2.5 23 0.8 %

3 (Moderate) 93 3.4 %

3.5 3 0.1 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 2,760 100.00%

Although there were no wildfire ignition reports found for the City of Richmond from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP housing density levels within the WUI. Areas 
with a higher housing and population density would be affected to a greater extent than more rural areas, 
and especially areas near burnable fuels. Figure RD.25 lists the population, percent of total population, 
WUI acreage and percent of WUI acreage for the City of Richmond, according to the Texas A&M Forest 
Service TxWRAP Community Summary Report. 
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Figure RD.25, WUI Acreage, City of Richmond

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0 % 98 7.1 %

1hs/40ac to 1hs/20ac 0 0.0 % 50 3.6 %

1hs/20ac to 1hs/10ac 6 0.1 % 61 4.4 %

1hs/10ac to 1hs/5ac 2 0.0 % 65 4.7 %

1hs/5ac to 1hs/2ac 12 0.1 % 118 8.6 %

1hs/2ac to 3hs/1ac 2,304 26.5 % 648 47.1 %

GT 3hs/1ac 6,385 73.3 % 337 24.5 %

Total 8,709 100.0 % 1,376 100.0 %

Wildfires: Vulnerability Summary 

A degree of risk is associated with a subdivision that borders George Park. George 
Park contains dense vegetation and has experienced periods of dryness that 
increase vulnerability to wildfires. Fire breaks exist in the middle and the edge of the 
property. The City runs an annual Spring Cleaning to mitigate risks of fire outbreak 
in residential areas. This event, along with the presence of fire hydrants throughout 
the City, helps to reduce residential vulnerability to wildfires. The community 
would benefit from public information detailing the benefits of using this service to 

mitigate against increased wildfire vulnerability. 

There is one fire Department within the City limits, and one located in the extraterritorial jurisdiction that 
also serves part of the City. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Richmond completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking 
Tool. The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for 
the City are shown below on Figure RD.26 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.

Figure RD.26, Risk Ranking Results, City of Richmond

Ranking Order Hazard Risk Ranking Value

1 Tornadoes 97
2 Extreme Heat 94
2 Lightning 94

4 Severe Winter Storms 91

4 Wind Storms 91
6 Hail Storms 88
7 Hurricanes/Tropical Storms 84
8 Expansive Soils 74
8 Land Subsidence 74

10 Wildfire 71
11 Floods 63
12 Drought 54
12 Dam/Levee Failure 54
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure RD.27) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
Figure RD.27, Existing Capabilities, City of Richmond

Capability Name Capability Type How it can Accomplish Mitigation

Mayor Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy. 

City Administrator

Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy. 

Emergency Management 
Coordinator

Management of City-level HMP updates. Attend advanced 
floodplain management training. 

Engineer/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Attend 
advanced floodplain management training. 

Police Chief Assists with flood-related traffic control and evacuation 
planning. Participate in MPC.

Community Development 
Block Grant 

Funding

Provides funding for projects that may meet mitigation 
goals and can also be used for supplementing local cost-
share for Hazard Mitigation Assistance grant funding

Ad Valorem Tax

Provides potential funding for Hazard Mitigation items.Sales Tax 

Permitting Fees for 
Development
Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain. 

Texas Senate Bill 936- 77th 
Legislative Session Authority

Allows counties and general law cities to regulate on 
the same level as cities are able to. Also allows counties 
to collect reasonable fees to cover administrative costs 
incurred by the administration of a local floodplain 
management program. Also provides for Criminal and Civil 
Penalties and injunctive relief.
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Figure RD.28, Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

1  NFIP Repetitive Loss Structures (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Flood Pursue acquisition, elevation or flood-
proofing projects and structural solutions to 
flooding for the 11 repetitive loss structures. 

City of Richmond Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1M / General Fund / In-kind Services 60 months Started F

Cost and Benefit Considerations
Potentially very cost-effective.

3.2 National Flood Insurance Program Participation
The City of Richmond participates in the NFIP and includes the City’s flood damage prevention ordinance 
standards within the Unified Development Code for the City. The City designates its City engineer as the 
floodplain administrator. The community has adopted the higher standard of 18 inches of freeboard, 
requiring lowest floor elevation be built 18 inches above the base flood elevation. The City will continue 
to explore further adoption of higher standards as they continue to comply with the NFIP requirements 
and will consider applying for the Community Rating System. The City of Richmond has 379 NFIP policies, 
totaling $107,737,500.00 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

3.4 Mitigation Actions

Figure RD.27, Existing Capabilities, City of Richmond

Capability Name Capability Type How it can Accomplish Mitigation

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential 

higher standards, such as freeboard. 
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2  Promote Flood Insurance (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Flood Promote the purchase of flood insurance. 
Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP). 

City of Richmond Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$500 / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

3  Join the NFIP’s Community Rating System (CRS) (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Flood Upon participation in the CRS program, 
review the existing floodplain ordinance 
and evaluate ways to improve the City’s CRS 
rating to reduce flood insurance premiums. 
Choose from the variety of methods and 
projects available that can be implemented 
to improve the CRS rating. 

City of Richmond Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$45,000 / In-kind Services 18 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

4  Increase Public Awareness of Hazard Mitigation (previously action 8 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failures, Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs. 

City of Richmond OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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5  Evacuation Plans (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. 

City of Richmond OEM, Police

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

6  Wildfire Hazard Areas Study (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas. 

City of Richmond Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

7  Monitor Drought Conditions (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State agencies. 

City of Richmond Water Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.
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8  Public Information Campaigns (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

City of Richmond OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because action preserves essential function.

9  Evaluate Excess Heat Risks (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Excess Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

City of Richmond OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 9 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

10  Address High Risk Populations (Excessive Heat) (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Excess Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

City of Richmond OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.
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11  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

City of Richmond Public Works, OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations. 

12  Various Mitigation Actions to Reduce Wildfire Risk (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfire On a case-by-case basis, develop and 
initiate mitigation actions to reduce the 
wildfire and brushfire risk by creating fire 
breaks. Actions may include informing 
property owners of appropriate actions, 
clearing vegetation and wildfire fuels, and 
monitoring antecedent conditions, among 
others. Also could include the installation of 
lightning detection to help identify ignition 
by strike. 

City of Richmond Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.
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13  Upgrades to At-Risk Structures and Higher Standards for New Structures (previously action 17 
in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failures

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows 
and doors. Integrate higher levels of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

City of Richmond Engineering, Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000-$1M / In-kind Services 12-18 months per project Not started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

14  Structural/Engineering Study of Richmond Public Facilities (previously action 18 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms, Expansive 
Soils

Complete a detailed structural/engineering 
survey of Richmond public facilities to 
ensure their soundness with respect to 
resisting the effects of high winds, extreme 
roof loading from snow or ice, and hail. Test 
soil for traits of expansive soil. Establishes 
basis of decisions about any additional 
actions to mitigate risk. 

City of Richmond Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$10,000-$50,000 / General Fund / In-kind 
Services 12-18 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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15  Understanding Dam/Levee Risks (previously action 19 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Engage with County and State floodplain 
managers, engineers, and emergency 
managers to ensure that local officials have 
a detailed understanding of potential risks 
to the community from dam and/or levee 
failures. 

City of Richmond Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective.

16  Evacuation Plans (previously action 20 in 2011 plan)

Hazard Item Description Implementation Agency 

Dam/Levee Failure Ensure that the jurisdiction and its citizens 
are aware of and understand notification 
and evacuation plans related to dam and/or 
levee failure. 

City of Richmond OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure RD.29. Mitigation action prioritization, Figure RD.30, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure RD.29, Mitigation Action Summary Worksheet
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Figure RD.30, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
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inistrative

Local C
ham

pion

O
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om
m

unity

R
isk R

anking 
Score 

Total Score

4. Increase Public Awareness of 
Hazard Mitigation + + 0 0 + 0 0 + 0 0 97 101

13. Upgrades to At-Risk Structures
+ + 0 0 + 0 0 + 0 0 97 101

14. Structural/Engineering Study of 
Richmond Public Facilities + + 0 0 + 0 0 + 0 0 97 101

9. Evaluate Excess Heat Risks
+ + 0 0 + 0 0 + 0 0 94 98

10. Address High Risk Populations 
(Excessive Heat) + + 0 0 + 0 0 + 0 0 94 98

11. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + 0 0 + 0 0 + 0 0 94 98

5. Evacuation Plans
+ + 0 0 + 0 0 + 0 0 84 88

16. Evacuation Plans
+ + 0 0 + 0 0 + 0 0 84 88

7. Monitor Drought Conditions
+ + 0 0 + 0 0 + 0 0 74 78

8. Public Information Campaigns + + 0 0 + 0 0 + 0 0 74 78

6. Wildfire Hazard Areas Study 
+ + 0 0 + 0 0 + 0 0 71 75

12. Various Mitigation Actions to 
Reduce Wildfire Risk + + 0 0 + 0 0 + 0 0 71 75

1. NFIP Repetitive Loss Structures + + 0 0 + 0 + + 0 0 63 68

3. Join the NFIP’s Community Rating 
System (CRS) + + 0 0 + 0 0 + + 0 63 68
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Mitigation Actions by Hazard

The mitigation actions in Figure RD.31 are shown with the hazards that they mitigate. 

Figure RD.31, Mitigation Action Impact, City of Richmond
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Figure RD.30, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)
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Total Score

2. Promote Flood Insurance
+ + 0 0 0 0 0 + + 0 63 67

15. Understanding Dam/Levee Failure 
Risks + + 0 0 + 0 0 + 0 0 54 58
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3.6 Integration Efforts 
Figure RD.32 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Richmond documents, programs and regulations.

Figure RD.32, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Funding Action

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) 

Funding Action

Identify actions that can be funded through new and existing 
grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Funding Action

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

 
Incorporation Achievements Since Previous Plan Update 
Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
As the County seat of Fort Bend County, Richmond has been the hub of development and growth 
within Fort Bend County. Transplants from Harris County and other neighboring rural areas are settling 
in the area for the lower tax rates and attractive landscapes. With multiple areas of new business and 
residential construction, Richmond is working to maintain its excellent level of service for residents. With 
higher standards that have been adopted for floodplain management (18 inch freeboard) the community 
is decreasing vulnerability for structures built within the SFHA. 

4.2 Progress in Mitigation Efforts

Figure RD.33, Past Mitigation Action Progress Reports Summary Completed and Canceled

1  Concrete Retaining Wall

Hazard Item Description Implementation Agency 

Floods Construction of a concrete retaining wall 
from US90A North to the Union Pacific 
Railroad bridge to prevent further erosion 
of the Brazos River Bank. 

City of Richmond

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5M 1-3 yrs from receipt of 
funding

Canceled due 
to change in 

priorities
F

Cost and Benefit Considerations
Initial project review indicates project is cost-effective.

3  Outfall System

Hazard Item Description Implementation Agency 

Flood Rebuild outfall system leading from “the 
bayou” in North Richmond under North 2nd 
Street leading directly to the Brazos River. 

City of Richmond

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$500,000 12-18 mos from receipt of 
funding Completed E

Cost and Benefit Considerations
Initial project review indicates project is cost-effective
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4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. 

With ongoing development occurring regularly, the City of Richmond continues to seek infrastructure 
improvements, public safety enhancements and opportunities to serve the citizens of Fort Bend County. 
With recent flooding disasters, the community has prioritized flood mitigation as an important issue 
and is seeking funding through grants and loans to accomplish projects. In addition, drought and land 
subsidence issues also have become topics for deeper concern and City officials participate in Subsidence 
District meetings in order to mitigate those hazards as well. 



45

A
pproval and A

doption
Fort Bend County Hazard Mitigation Plan, City of Richmond 

Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure RD.34, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Richmond
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Jurisdiction Adoption Documentation Placeholder
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City of Rosenberg Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Rosenberg 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Rosenberg’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure RB.01, City of Rosenberg Planning Area

Map Not to Scale.

NORTH

1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

Incorporated in 1902, the City of 
Rosenberg is located in the middle 
of Fort Bend County, on the Brazos 
River. U.S. Highway 59 runs through 
the southern portion of the 37 
square mile City. Of the 37 square 
miles, about 63% of the land is 
undeveloped, although the City is 
growing rapidly in both commercial 
and residential development. 

Rosenberg operates in a Council-
Manger form of government with 
a Mayor and 6 Council Members. 
These elected officials are supported 
by a City Secretary, City Manager, 
and City Attorney. Additionally, 
Rosenberg has their own Police and 
Fire Department. 

The City is served by the Lamar 
Consolidated Independent School 
District. The major employers and 
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*Population: 32,133**

Size of Community: 36.86 sq. miles

*Population over 65 years old: 3,011

*Population under 16 years old: 9,837

*Economically Disadvantaged Population ($0-$20k) : 2,144

Rosenberg is serviced by the following responders:

Fire: Rosenberg Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Rosenberg Police Department
**July 2017 population estimate is 38,556. The population shown in the table above was 
referenced from HAZUS and was used for risk assessment purposes. 

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Major Employers

Community Planning Involvement

Figure RB.03, Utility Providers

Type Provider

Electric CenterPoint

Water City of Rosenberg Water

Figure RB.02, Major Employers

Business Type Name of Employer

Financial Brazos Valley Schools Credit Union

Government City of Rosenberg

Medical First Choice Emergency Room

Medical Memorial Hermann Medical Group
 (Fort Bend Chamber of Commerce)

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure RB.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Rosenberg MPC.

Figure RB.04, City of Rosenberg Plan Participation

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

utility providers are listed below in Figure ROB.02 and Figure RB.03, respectively.
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1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure RB.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure RB.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 

1.2 Outreach Strategy
The City of Rosenberg was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Rosenberg advertised the Fort Bend County HMP Update Public Survey on the City of Rosenberg 
homepage, http://rosenbergtx.gov.

There were 20 responses to the survey for the City of Rosenberg and 377 total results for the Countywide 
area. Survey data was directly incorporated into the risk ranking process for hazards and mitigation 
actions. Details regarding the incorporation of the survey results are included in Chapter 2, the risk 
assessment portion within the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Rosenberg MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, City staff and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Rosenberg website from 
July 14, 2017 until July 28, 2017. A hard copy was placed in the Rosenberg City Hall. Comments were 
collected via online form. 
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Figure RB.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Fort Bend County Drainage 
Plan

Plan

Reviewed for flood, drought and land subsidence mitigation-related 
actions for incorporation into HMP. 

Rosenberg Groundwater 
Reduction Plan

Reviewed for actions that mitigate land subsidence and drought for 
incorporation into HMP. 

Rosenberg Comprehensive 
Plan

Reviewed goals and actions for City growth and incorporation into 
selection of actions that support those goals for HMP.

Rosenberg Capital 
Improvement Projects

Reviewed for actions with dedicated funding that perform 
mitigation, specifically for flooding. 

Rosenberg Transportation 
Plan

Reviewed for actions that support flooding mitigation and 
evacuation efforts. 

Rosenberg Stormwater 
Management Plan

Reviewed for actions that mitigate flooding that correspond with 
existing City goals and efforts. 

Rosenberg Drought 
Contingency Plan

Reviewed for sustainable actions that can also meet mitigation goals 
for drought and land subsidence. 

Rosenberg Water 
Conservation Plan

Reviewed for sustainable actions that can also meet mitigation goals 
for drought and land subsidence. 

Rosenberg Subsidence 
Planning

Reviewed for sustainable actions that can also meet mitigation goals 
for drought and land subsidence. 
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Section 2: Risk Assessment
Rosenberg’s Jurisdictional Hazards

This section contains Rosenberg’s hazard profiles for each natural hazard included in the Fort Bend 
County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion within the main plan document.

When available, data specific to Rosenberg was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Rosenberg is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the planning area.

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented hail events listed for the City 
of Rosenberg and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions 
beginning from year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, 
events were not documented per jurisdiction until 1995. The hail events reported for the City are shown 
in the Figure RB.06.

Fatality, injury and damage amounts are shown in Figure RB.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced was hail up to 1 inch (25.4 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Severe.” Refer to Chapter 2, the risk assessment portion 
within the main plan document, for hail extent scale descriptions.

Based on 4 reported events in 21 years, the City of Rosenberg can expect a hail event approximately every 
5 years on average in the future, with hail up to 1 inch (25.4 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Severe.” Therefore, there is a 19% chance of a hailstorm event 
in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $10,000 in property damages within a single 
event as seen in the NOAA reports for the City. Additional potential impacts can be determined based on 
the maximum hail extent experienced of 1 inch (25.4 mm), where the TORRO Hailstorm Intensity Scale 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

Hailstorms: Vulnerability Summary

Figure RB.06, Hail Occurrences, City of Rosenberg

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
ROSENBERG 6/2/1996 Hail 25.4 0 0 5,000 0
ROSENBERG 3/30/2002 Hail 25.4 0 0 10,000 0
ROSENBERG 5/31/2012 Hail 25.4 0 0 0 0
ROSENBERG 4/16/2015 Hail 25.4 0 0 0 0

Total 0 0 $15,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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City buildings, such as City Hall, Rosenberg Health Department building, the 
Utilities Office, Animal Control, the Police Department and 4 fire department 
stations, utilizing different roof types are susceptible to the effects of hail. The City 
structures have not been retrofitted or hardened against the impacts of hail to the 
roofs or windows, therefore in the case of an unprecedented and extreme event, all 
of them are vulnerable to the hazard. 

There are many City vehicles and pieces of equipment that could sustain damage 
from hail including police vehicles which do not have a covering.
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Windstorms

Windstorms: Location

The entire extent of the City of Rosenberg is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 10 documented wind events listed for the City 
of Rosenberg and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
beginning from year 1955. While the database lists events since 1955 for the County, events were not 
documented per jurisdiction until 1994. The wind events reported for the City are shown in Figure RB.07.

Fatality, injury, and damage amounts are shown in Figure RB.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure RB.07, Reported Wind Events, City of Rosenberg

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

ROSENBERG 4/29/1996 Thunderstorm 
Wind NA 0 0 30,000 0

ROSENBERG 6/3/1996 Thunderstorm 
Wind NA 0 0 100,000 0

ROSENBERG 2/10/1998 Thunderstorm 
Wind NA 0 0 10,000 0

ROSENBERG 8/3/1998 Thunderstorm 
Wind 50 kts. 0 0 5,000 0

ROSENBERG 8/31/1999 Thunderstorm 
Wind NA 0 0 15,000 0

ROSENBERG 4/12/2000 Thunderstorm 
Wind NA 0 0 25,000 0

ROSENBERG 11/12/2000 Thunderstorm 
Wind NA 0 0 25,000 0

ROSENBERG 8/23/2010 Thunderstorm 
Wind 56 kts. EG 0 0 29,000 0

ROSENBERG 5/12/2011 Thunderstorm 
Wind 50 kts. EG 0 0 15,000 0

ROSENBERG 4/16/2015 Thunderstorm 
Wind 52 kts. EG 0 0 0 0

Total 0 0 $254,000 $0
NA - No data available       EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 56 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion within the main plan document, for a description of wind extent scales.
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Based on 10 reported events in 22 years, the City of Rosenberg can expect a wind 
event of up to 56 knots approximately once every 2 years on average in the future 
(Beaufort Wind Scale Classification: Violent Storm). Therefore, there is a 45% 
chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the area indicate 

a “Violent Storm” wind extent, which is described by the Beaufort Wind Scale as involving trees being 
broken or uprooted as well as considerable structural damage. Mobile and manufactured homes are most 
susceptible to windstorm damage as they may not have been installed or anchored correctly and can be 
moved and overturned in high winds. According to HAZUS, the jurisdiction contains 1,469 mobile and 
manufactured homes which comprises approximately 14% of the total building count. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
debris on roadways resulting in obstructions for emergency responders and residents entering and 
leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact to service of residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

Rosenberg has 29 manufactured and mobile home parks where the homes are regularly inspected and 
relicensed. This requirement ensures that they are compliant with established standards, however 
because of the structure type, they are more vulnerable to damage in the event of extreme winds. 
Additionally, 80 to 90 percent of the power lines in the City are overhead which increases the risk for 
safety and electrical service should they be damaged in a windstorm. 

The close proximity of farm land, business areas, and residential areas increases the risk for debris impact 
to structures. Pieces of a farm silo that were blown loose during high winds damaged several residences 
according to community testimony. Roofs have experienced damage from high winds in the City as well. In 
an effort to mitigate this risk for future construction, new standards from the International Organization 
for Standardization (ISO) are being written in to the Unified Development Code (UDC) for strengthening 
structures against wind. 

City buildings, such as City Hall, Rosenberg Health Department, the Utilities Office, Animal Control, 
the Police Department and 4 fire department stations have not been retrofitted or hardened against 
the impacts of high winds to the roofs, windows and structural supports, therefore in the case of an 
unprecedented and extreme event, all of them are vulnerable to the hazard. Damages sustained by 
a severe winds to these facilities could hinder the ability to provide crucial services needed by the 
community.  

 



10

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Rosenberg 

Tornadoes

Tornadoes: Location

The entire extent of the City of Rosenberg is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented tornado events listed for the 
City of Rosenberg and 29 documented events listed for Fort Bend County since year 1950. While the 
database lists events since 1950 for the County, events were not documented per jurisdiction until 1993. 
The tornado events reported for the City of are listed in Figure RB.08.  

Fatality, injury and damage amounts are shown in Figure RB.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrences in the jurisdiction, the 
maximum tornado extent experienced was a category F1. Refer to Chapter 2, the risk assessment 
portion within the main plan document, for a description of tornado extent scales, Fujita (F) Scale and 
Operational Enhanced Fujita (EF) Scale.

Based on 2 reported events in 23 years, the City of Rosenberg can expect a tornado event approximately 
once every 11 years on average in the future, with up to an F1 magnitude. Therefore, there is a 9% chance 
of a tornado event in a given year. 

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The City of 
Rosenberg has experienced a tornado at an F1 level in the past. If similar events were to happen in the 
future, the type of impacts that the planning area could expect associated with that magnitude would 
include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Figure RB.08, Tornado Events, City of Rosenberg

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

ROSENBERG 4/7/1993 Tornado F1 0 0 50,000 0
ROSENBERG 6/5/1998 Tornado F0 0 0 35,000 0

Total 0 0 $85,000 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)
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Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Tornadoes: Vulnerability Summary

An F2 tornado impacted a rice silo and damaged homes on February 15, 2017 
according to community testimony. Rosenberg has 29 manufactured and mobile 
home parks where the homes are regularly inspected and relicensed. This 

requirement ensures that they are compliant with established standards, however because of the 
structure type, they are more vulnerable to damage in the event of a tornado. Additionally, 80 to 90 
percent of the power lines in the City are overhead which increases the risk for safety and electrical 
service should they be damaged in a tornado. 

The City Hall, Police Department, and Fire Stations 1, 2 and 3 all have generator back-up systems which 
protect from complete interruption during a power shortage. Several Rosenberg churches run shelter 
operations that can provide temporary shelter accommodations for those affected by disaster. The 
community does not maintain outdoor warning sirens, however the community does utilize BlackBoard 
Connect in order to send customized alerts to members of the community. This mass-notification tool 
allows officials to get information to citizens by connecting to phone, email, SMS and social media. 

The close proximity of farm land, business areas, and residential areas increases the risk for debris impact 
to structures. Pieces of a farm silo that were blown loose during high winds damaged several residences 
according to community testimony. Roofs have experienced damage from high winds in the City as well. 
This illustrates vulnerability as high winds and debris accompany tornadoes. In an effort to mitigate this 
risk for future construction, new standards from the International Organization for Standardization (ISO) 
are being written in to the Unified Development Code (UDC) for strengthening structures against wind. 

City buildings, such as City Hall, Rosenberg Health Department, the Utilities Office, Animal Control, the 
Police Department and 4 fire department stations have not been retrofitted or hardened against the 
impacts of the high winds that accompany tornadoes. Damages sustained by a tornado event to these 
facilities could hinder the ability to provide crucial services needed by the community.  
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion within the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes are the most visible impacts 
to infrastructure and structures. Undocumented reports of impact include small cracks to foundation and 
terrain could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and 
possible structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the City was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could 
be impacted by expansive soils in the event of shrink-swell activity. Rosenberg city structures were 
constructed without standards that required proper soil compaction as a means to reduce the effects 
of expansive soils, leaving at least 9 critical facility structures vulnerable to foundation cracking and 
structure damage. 

Expansive soils occurrences related to structures have been documented in a 10-acre lot that is currently 
being used as a trailer and recreational vehicle (RV) park. These structures are more vulnerable to the 
effects of expansive soils due to the emplacement of the temporary structures on base pads which are 
not as structurally sound as concrete foundation slabs. 
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Floods

Floods: Location

The location of low water crossings, 1% (100-year) and 0.2% (500-year) Annual 
Chance Event (ACE) floodplains, as well as the Shaded Zone X - Protected by Levee 
SFHA’s are shown in Figure RB.09. These are the locations within the planning area 
that are most affected by flooding. Figure RB.10 provides the total acreage in the 
jurisdiction that is located in the 1% and 0.2% floodplains as wells as Shaded Zone 

X - Protected by Levee.

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

4,407 5,094 0

(Texas Natural Resources Information System, 2011)

Figure RB.10, City of Rosenberg Floodplain Acreage

Figure RB.09, Special Flood Hazard Areas and Low Water Crossings, City of Rosenberg
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Floods: Previous Occurrences

According to the NOAA Storm Events Database, there were 4 documented flood 
events listed for the City of Rosenberg from year 1997. However, the County has 
received disaster declarations for flooding since May of 2015. Narratives detailing 
these events can be found in the Fort Bend Unincorporated Annex within the 
Floods: Significant Occurrences section. Due to the nature of NOAA reporting, these 
events may have not be reported and included within the database, or not reported 
under many of the jurisdictions that may have been affected. As such, the City of 

Rosenberg was affected by these events although they were not reported under this jurisdiction. 

Fatality, injury and damage amounts are shown in Figure RB.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure RB.11, Flood Events, City of Rosenberg

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

ROSENBERG 4/4/1997 Flash Flood 0 0 25,000 0
ROSENBERG 10/28/2002 Flash Flood 0 0 100,000 0
ROSENBERG 10/16/2006 Flash Flood 0 0 5,000 0
ROSENBERG 5/14/2010 Flash Flood 0 0 0 0

Total 0 0 $130,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above.

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-year Water Surface 
Elevations (WSE’s) and HAZUS depth grids. Areas along the Brazos River, Seabourne Creek and Dry Creek 
in the jurisdiction are exposed to some of the greatest flood extents. An example of flooding within 
the jurisdiction is the area along the Brazos River at the FM 723 bridge. This area has an approximate 
overbank ground elevation of 90 feet (per Light Detection and Ranging [LiDAR]) with an intersecting 100-
year WSE of 93 feet. Although in-channel water depths within the Creek would be greater, anticipated 
overbank water depths could impact community structures up to 3 feet in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 4 reported events 
in 19 years, the City of Rosenberg can expect a flood event approximately once every 4 to 5 years on 
average in the future, with flood water depths impacting community structures up to 3 feet.
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Figure RB.14, Building Damage Counts, City of Rosenberg

Residential Buildings Commercial Buildings Other Buildings Total Buildings
1 0 0 1

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $4,448,313,039. The total building-related losses were $1,832 for this 
scenario. This represents less than 0.01% of the total replacement value of the community. Loss values 
are divided into building and content loss dollars. 

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the 
planning area to run a weighted area analysis to get jurisdictional results. The following describes results 
of the 100-year Return (1% Annual Chance Event) weighted area analysis.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 1 building will be at least moderately damaged within the City. “At least moderately 
damaged” is defined by HAZUS as greater than 10% damage to a building. 

Figure RB.12, Building Counts, City of Rosenberg

Residential Commercial Other Total
9,053 777 385 10,215

Figure RB.13, Building Replacement Value, City of Rosenberg

Building ($) Content ($) Total ($)
2,732,672,857 1,715,640,182 4,448,313,039

Figure RB.15, Building-Related Losses, City of Rosenberg

Building Loss ($) Content Loss ($) Total Loss ($)
362 1,470 1,832

Floods: Impact

The following describes the inventory counts and building replacement values for 
the entire jurisdictional area.
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Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service 
for more than 1 day on the day of the event. Additionally, the model estimates that 
100% of available hospital beds are ready for use by patients already in the hospital 
and those injured by an event.  

Debris Generation

HAZUS estimates the amount of debris that will be generated in this scenario at a total of 1 ton. If the 
building debris tonnage is converted to an estimated number of truckloads, it will require 1 truckload 
(with 1 to 25 tons per truck) to remove the building debris generated. 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates 1 household will be displaced 
and seek temporary shelter due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area.

Floods: Vulnerability Summary

A ditch system maintained by the City currently experiences the most risk. Some storm sewers exist but 
overall they are limited within the City. Houston Street is where the most significant damage occurs 
during flood events. Ingress and egress is limited during a significant flood event due to most roadway 
structures being impassible due to flood waters. The establishment of an alternate evacuation road 
received push-back from the community. An estimated 90 percent of the homes located in the Special 
Flood Hazard Area (SFHA) are Pre-FIRM (Flood Insurance Rate Maps) structures that were built before the 
adoption of the FIRMS that dictate the areas where the flood damage prevention ordinance is enforced. 
This leads to vulnerability caused by the risk that homes are built with their lowest finish floor elevation 
below the Base Flood Elevation (BFE). In the event of a 1 % ACE (100-year) rainfall event, floodwaters 
would encroach into homes built below the current effective BFE. According to Rosenberg’s Geographic 
Information Systems (GIS), there are 348 structures located in the 0.2% ACE (500-year) flood zone 391 
structures are in the 1% ACE (100-year) flood zone and 44 structures are located in the floodway. The 
floodway a portion of the floodplain considered unencroachable without creating negative upstream 
or downstream impacts. According to community testimony, a recent flood event damaged 90 homes, 
40 of which were substantially damaged. There are 29 manufactured/mobile home parks within the 
community. Critical infrastructure is affected by flooding, to include the water and utilities department 
becomes inaccessible during flooding events. In addition, Jackson Elementary borders the SFHA, 
increasing the chances of dangerous road conditions for personal vehicles and school buses transporting 
children. 

National Flood Insurance Program Repetitive Loss (RL)

The City of Rosenberg is a current participant in the National Flood Insurance Program (NFIP) and has 
27 tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$14,302.93.

Figure RB.16, Repetitive Loss Counts, City of Rosenberg

Structure Type Number of Structures Amount of Claims
Residential 11 $356,438.08

Non-Residential 0 0
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 2017). 
The City of Rosenberg is located within a known USGS groundwater depletion area, 
as illustrated in Figure RB.17. This figure shows groundwater depletion within 

the US from 1900 to 2008 where long-term depletion rates were calculated from 40 separate aquifers 
measuring the loss over that time. The City is in an area of the Gulf Coast Aquifer estimated to have had 
a cumulative annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 
2013). Figure RB.17 also shows the locations of recent study sites discussed in the next section.

Figure RB.17, Groundwater Depletion Zones, City of Rosenberg

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 

(Groundwater depletion in the United States (1900−2008), 2013)
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). 
Additional GPS sites were developed, Periodically Active Monitor Sites (PAMS), 
to calculate average weekly heights. This data was processed against the data 
calculated by the CORS sites to calculate subsidence rates at each site. There are 
2 sites within the City of Rosenberg (PAM 10 and PAM 67, illustrated on Figure 
RB.17). PAM 10 was listed in the report to have had -0.01 feet of subsidence in 
the year 2015 with a cumulative recorded subsidence of -0.17 feet since the first 
recorded observation in January 15, 1999 while PAM 67 had -0.02 feet recorded in 

2015 with a cumulative recorded subsidence of -0.03 feet since the first recorded observation in February 
of 2011 (Fort Bend Subsidence District, 2015). Although the PAM sites were in 2 locations within the 
City, it can be assumed the rest of planning area would have similar rates of occurrence. It should be 
noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however it is the best data available.

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area has had the most subsidence within 1 year was PAM 67 at a rate of -0.02 feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure RB.17, the entire City of Rosenberg is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.02 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

The possible impact of isolated incidents within the region could include damage to any, but not all, of 
the 10,215 structures located in the zone in the event of a continued occurrence. These structures are 
cumulatively valued at approximately $4,448,313,039 based on HAZUS building and content values.

The lack of incidences and testimonies of impact lends to a general dismissal of the risks of land 
subsidence. As the community experiences periods of a depletion of groundwater, the risk of land 
subsidence is increased and may impact the community. As water may become a more scarce resource in 
the State, and in the County, a lack of mitigation could lead to increased damages to structures and roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City 
of Rosenberg is equally exposed to a hurricane or tropical storm. Figure RB.18 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure RB.18, Historical Hurricane/Tropical Storm Paths, City of Rosenberg

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure RB.19 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Rosenberg. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the HMP update area and 
occur on a regional scale, the City would have been affected by the events that were captured as affecting 
the surrounding County area. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 5 categories, 5 being the 
most catastrophic. According to the previous hurricane and tropical storm occurrences in the planning 
area, the maximum hurricane extent experienced were Category 4 hurricanes in 1900 and 1915. Refer to 
Chapter 2, the risk assessment portion within the main plan document, for a description of storm extents. 

Figure RB.19, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(at recorded point nearest 
planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years on average in the planning area. Since hurricane 
and tropical storm events can happen anywhere throughout the HMP update 
area, the City of Rosenberg’s future probability is assumed to be similar to the 
surrounding County area. In the future, the City can expect an event approximately 
once every 6 years on average, of up to a magnitude of a Category 4 Hurricane at 
a 100-year Max Wind Speed of 112 mph based on historical extents and HAZUS 
analysis (refer to Chapter 2, the risk assessment portion within the main plan 
document, for a description of storm extents).

Figure RB.20, Property Damage Losses, City of Rosenberg

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

4,448,313,039 22,773,000 5,027,000 27,800,000

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis. 

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $27,800,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 120 buildings will experience severe damage and 85 will be 
completely destroyed. Exposed Value is the total building and content values for structures within the 
community. Loss values are divided separately for building and content loss in dollars. Property losses are 
shown in Figure RB.20. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for any days on the 
day of the event. Four schools are expected to receive at least moderate damage (greater than 50% 
damage). Before the hurricane, Fort Bend County had 345 hospital beds available for use. On the day 
of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by patients 
already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be in 
service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For the 
jurisdiction’s total building debris of 15,703 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 629 truckloads (with 1 to 25 tons per truck) to remove. 

For trees, the model also estimates that a total of 389 tons of tree debris will be generated. The number 
of tree debris truckloads will depend on how the 389 tons (3,890 cubic yards) of tree debris are collected 
and processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
222 households to be displaced due to the hurricane and 61 people will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Rosenberg can expect to be impacted 
with debris and possible interruptions of critical infrastructure during a hurricane or tropical storm event. 
City buildings, such as City Hall, Rosenberg Health Department building, the Utilities Office, Animal 
Control, the Police Department and 4 fire department stations have not been retrofitted or hardened 
against the impacts of the lightning, high winds and heavy rains associated with hurricanes and tropical 
storms. All of these structures are vulnerable to the impacts to roofs, windows and structural supports 
experienced during an unprecedented and extreme event.
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure RB.24 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Rosenberg. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 
percentile weather categories.  

Figure RB.24, Fire Intensity Scale (FIS), City of Rosenberg

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Rosenberg. As of the data collection effort in 2016, 
the sources’ available data ranged from the years 1980 to 2015. 

Wildfires: Extent and Probability

Figure RB.25 lists the Fire Intensity Acreage for the City according to the Texas A&M 
Forest Service TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity 
Scale (FIS), refer to Chapter 2, the risk assessment portion within the main plan document.

Figure RB.25, TxWRAP Fire Intensity Acreage – City of Rosenberg

Class Acres Percent

Non-Burnable 13,932 59.1 %
1 (Very Low) 1,746 7.4 %

1.5 261 1.1 %

2 (Low) 1,868 7.9 %

2.5 191 0.8 %

3 (Moderate) 5,532 23.5 %

3.5 54 0.2 %

4 (High) 0 0.0 %

4.5 1 0.0 %
5 (Very High) 0 0.0 %

Total 23,583 100%

Although there were no wildfire ignition reports found for the City of Rosenberg from TxWRAP or USGS 
Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or human 
activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a wildfire 
event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire intensity 
of 4.5, or “High” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss of 
life. Figure RB.26 below lists the population, percent of total population, WUI acreage and percent of 
WUI acreage for the City of Rosenberg, according to the Texas A&M Forest Service TxWRAP Community 
Summary Report. 
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Figure RB.26, WUI Acreage, City of Rosenberg

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 73 0.6 % 2,590 29.0 %

1hs/40ac to 1hs/20ac 86 0.7 % 1,077 12.1 %

1hs/20ac to 1hs/10ac 251 2.0 % 1,236 13.9 %

1hs/10ac to 1hs/5ac 274 2.1 % 920 10.3 %

1hs/5ac to 1hs/2ac 626 4.9 % 918 10.3 %

1hs/2ac to 3hs/1ac 7,082 55.4 % 1,880 21.1 %

GT 3hs/1ac 4,396 34.4 % 296 3.3 %

Total 12,788 100% 8,917 100%

Wildfires: Vulnerability Summary 

Rosenberg is surrounded by many agricultural and general rural areas that are in 
close proximity to subdivisions. These areas pose a wildfire risk to structures within 
the area. The City operates a “Dangerous Buildings Program” that is intended to 
clear lots considered a nuisance within the City limits. A rice canal acts as a natural 
fire break within the City. The community trash service, provided by Republic, also 
includes a large item pick-up service for collecting brush and tree limbs. 

The City has 3 city-run fire stations. There are fire hydrants within the community, however not all of 
them are connected to water lines that can withstand the pressure necessary for firefighting. This lack of 
hydrants in older parts of the community creates a vulnerability for emergency services’ access to water 
for fighting wildfires.  
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Rosenberg completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking 
Tool. The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for 
the City are shown below on Figure RB.27 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.
Figure RB.27, Risk Ranking Results, City of Rosenberg

Ranking Order Hazard Risk Ranking Value

1 Hurricanes/Tropical Storms 84
2 Extreme Heat 70
3 Wind Storms 69

4 Floods 63

5 Wildfire 52
6 Land Subsidence 50
7 Hail Storms 46
8 Tornadoes 45
9 Drought 44

10 Lightning 43
11 Severe Winter Storms 42
12 Dam/Levee Failure 40
13 Expansive Soils 40
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy
This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure RB.28) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
Figure RB.28, Existing Capabilities, City of Rosenberg

Capability Name Capability Type How it can Accomplish Mitigation

Mayor Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

City Administrator

Staff

Support for implementation of mitigation actions. Attend 
advanced floodplain management training.

Emergency Management 
Coordinator

Management of City-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

Engineer/Floodplain 
Administrator

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Attend 
advanced floodplain management training.

Police Chief Assists with flood-related traffic control and evacuation 
planning. Participate in MPC.

Community Development 
Block Grant 

Funding

Provides funding for projects that may meet mitigation 
goals and can also be used for supplementing local cost-
share for Hazard Mitigation Assistance grant funding

Ad Valorem Tax Provides potential funding for Hazard Mitigation items.

Sales Tax Provides potential funding for Hazard Mitigation items.

Permitting Fees for 
Development Provides potential funding for Hazard Mitigation items.

Enterprise Fund For expansion, to repay loans that were used to improve 
infrastructure. 

Chapter 211 of the Local 
Government Code: Zoning

Authority

Authorizes the City to regulate Zoning (State of Texas, 
1987) (State-level code).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

Authorizes the City to adopt a comprehensive plan for the 
long-range development of the City (State of Texas, 1987) 
(State-level code).

Chapter 214 of the Local 
Government Code

Authorizes the City to have regulatory authority as it 
related to building code (such as structural integrity and 
plumbing) (State of Texas, 1987) (State-level code).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

Authorizes a “taking”/Regulates construction in an area 
designated under law as a floodplain. (State-level code).
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1  Dry Creek Drainage Improvements (previously action 1 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Dry Creek Drainage Improvements to 
mitigate flooding within the City Limits of 
Rosenberg. 

City of 
Rosenberg/ 

Fort Bend County

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$6,611,280 / General Fund / In-kind Services 24-36 months Currently 
under design E

Cost and Benefit Considerations
TBD

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 National Flood Insurance Program Participation
The City of Rosenberg participates in the NFIP and enforces their standards on development within the 
SFHA within their City limits. The City’s Flood Damage Prevention Ordinance designates its City engineer 
as the Floodplain Administrator. The community has adopted the higher standard of 12 inches of 
freeboard, requiring the lowest floor elevation be built 12 inches above the base flood elevation. The City 
will continue to explore further adoption of higher standards as they continue to comply with the NFIP 
requirements and consider applying to the Community Rating System. The City of Rosenberg has 755 NFIP 
policies, totaling $198,485,700.00 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided on as the 
guiding goals for the development of actions in each jurisdiction. 

Figure RB.28, Existing Capabilities, City of Rosenberg

Capability Name Capability Type How it can Accomplish Mitigation

Texas Senate Bill 936- 77th 
Legislative Session Authority

Allows counties and general law cities to regulate on 
the same level as cities are able to. Also allows counties 
to collect reasonable fees to cover administrative costs 
incurred by the administration of a local floodplain 
management program. Also provides for Criminal and Civil 
Penalties and injunctive relief. (State-level code).

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard). 
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2  Compile Development Regulations

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Expansive Soils, Floods, Land 
Subsidence, Hurricanes/

Tropical Storms, Dam/Levee 
Failures, Wildfires

Compile development regulations into 
Unified Development Code with upgrades 
as necessary

City of Rosenberg Planning 
Administrator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No-cost, in-house / In-kind Services 60 months Not started N/A

Cost and Benefit Considerations
TBD

3  Strom Drainage System Mapping (previously action 3 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Locate, identify and map drainage 
features.  

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 2017 *Risk 
Focus:

No additional costs – uses existing staff resources 
/ In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions. 

4  Implement Stormwater Management Technical Manual (previously action 4 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Floods For new development and redevelopment 
adopt a stormwater management technical 
manual.  

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional costs – uses existing staff resources  
/ In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions. 
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6  NFIP Repetitive Loss Structures (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Pursue acquisition, elevation or flood-
proofing projects and structural solutions 
to flooding for the two repetitive loss 
structures. 

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$200,000 to $700,000/ General Fund/HMA grant 
funding/ In-kind Services 24 months In progress F

Cost and Benefit Considerations
Potentially very cost-effective.

7  Promote Flood Insurance (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of Flood insurance.  
Advertise the availability, cost, and coverage 
of Flood insurance through the National 
Flood Insurance Program (NFIP).

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on type of promotion. Funding 
from general fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions. 

5  Comprehensive Drainage Plan (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Develop a comprehensive drainage plan 
that will provide future protection for areas 
in the City that experience flooding and 
drainage problems. 

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions. 
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8  Join the NFIP’s Community Rating System (CRS) (previously action 8 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Upon participation in the CRS program, 
review the existing floodplain ordinance 
and evaluate ways to improve the City’s CRS 
rating to reduce flood insurance premiums.  
Choose from the variety of methods and 
projects available that can be implemented 
to improve the CRS rating. 

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional costs – uses existing staff resources  
/ In-kind Services 18 months  Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions. 

9  Emergency Power Generators (Two Water Plants) (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

Installation of emergency power generators 
at two water plants. Water Plant No. 3 
and Water Plant No. 5 have no functional 
capacity during periods of power loss to 
maintain TCEQ required minimum water 
pressure and fire fighting capabilities. This 
will allow the Water Plants to continue to 
function during periods of power loss. 

City of 
Rosenberg 

Utilities 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$900,000 
HMGP funds or Local Source / In-kind Services 12 months 

Searching 
for funding 

source.
F

Cost and Benefit Considerations
Not independently cost-effective.
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10  Plan for Routine Maintenance of Ditches (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods City to develop a plan for routine 
maintenance of ditches, storm water inlets, 
as well as make standard preparations for 
storms and subsequent clean up. 

City of 
Rosenberg 

Utilities 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$40,000 annually / General Fund / In-kind 
Services 12 months Started N/A

Cost and Benefit Considerations
Very Cost-Effective.

11  Portable Sewage Pumps (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

Purchase two portable sewage pumps to 
bypass sanitary sewer lift stations during 
power failures. City of Rosenberg has 28 
sanitary sewer lift stations, none of which 
are equipped with standby generators 
or transfer switches. Several of the lift 
stations are equipped with bypass pump 
connections to connect a portable pump. 
This will allow the sanitary sewer lift station 
to function during periods of power loss 
by connecting the portable pump with the 
bypass connection. The pump can be moved 
from station to station to keep multiple 
stations pumped down.

City of 
Rosenberg 

Utilities 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 
HMGP funds or Local 

Source / In-kind Services
4 months

Searching 
for funding 

source. 
N/A

Cost and Benefit Considerations
Not independently cost-effective, but critical to maintain operation of sewer lift stations during severe storms.
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12  Purchase of Trailer Mounted Generator (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

This will allow the sanitary sewer lift station 
to function during periods of power loss by 
connecting the trailer mounted generator 
to the transfer switch. The generator can 
be moved from station to station to keep 
multiple stations pumped down. See 
additional background description under 
Action item #11. 

City of 
Rosenberg 

Utilities 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$75,000 
HMGP funds or Local 

Source / In-kind Services
4 months

Searching 
for funding 

source. 
N/A

Cost and Benefit Considerations
Not independently cost-effective, but critical to maintain operation of sewer lift stations during severe storms.

13  Installation of Emergency Power Generators at Wastewater Treatment Plant (previously action 
13 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

Installation of emergency power generators 
at Wastewater Treatment Plant No. 1-A. 
Wastewater Treatment Plant No. 1-A does 
not have functional capacity during periods 
of power loss to maintain proper treatment 
of wastewater before being discharged into 
the receiving stream. This will allow the 
Wastewater Treatment Plant to continue to 
function during periods of power loss.

City of 
Rosenberg 

Utilities 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1.1M
HMGP funds or Local Source / In-kind Services 12 months

Searching 
for funding 

source.
N/A

Cost and Benefit Considerations
Not independently cost-effective, but critical to maintain operation of the wastewater treatment plant during severe 

storms.
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14  Increase Public Awareness of Hazard Mitigation (previously action 14 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failure, Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs. 

City of Rosenberg 
Communications 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on type of information and 
distribution / General Fund / In-kind Services 60 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.

15  Evacuation Plans (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place.  

City of Rosenberg Police 
Department 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.  
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16  Wildfire Hazard Areas Study (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas. 

City of 
Rosenberg 

Fire Department 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 6 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

17  Monitor Drought Conditions (previously action 17 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State Agencies.  

City of 
Rosenberg 

Utilities 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services  60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.

18  Public Information Campaigns (previously action 18 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

City of 
Rosenberg 

Fire Marshall 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function. 
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19  Evaluate Excess Heat Risks (previously action 19 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income.  

City of Rosenberg Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services  12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

20  Address High Risk Populations (Excessive Heat) (previously action 20 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks.  

City of Rosenberg Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services  12 months Not started N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.
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21  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 21 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

City of Rosenberg Utilities

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services  6 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at- risk populations.

22  Various Mitigation Actions to Reduce Wildfire Risk (previously action 22 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire and 
brushfire risk by creating fire breaks. Actions 
may include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others. 

City of Rosenberg
Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources 12 months Not started N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be in-expensive and prevent fires.
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23 Initiate Upgrades to at-risk Structures and Higher Standards for New Structures (previously 
action 23 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Dam/Levee Failures

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows 
and doors. Integrate higher levels of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

City of 
Rosenberg  

Planning and 
Engineering 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on measure.
Funding from General Fund or FEMA grant 

programs / In-kind Services

24-36 months per project 
if grant funded Not started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

24  Structural/Engineering Study of Rosenberg Public Facilities (previously action 24 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Rosenberg public facilities to 
ensure their soundness with respect 
to resisting the effects of high winds, 
extreme roof loading from snow or ice, and 
hail. Forms basis of decisions about any 
additional actions to mitigate risk. 

City of Rosenberg Public Works or 
Engineering.

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure RB.29. Mitigation action prioritization, Figure RB.29, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure RB.29, Mitigation Action Summary Worksheet
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Figure RB.30, Mitigation Action Prioritization
(With Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
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inistrative

Local C
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pion

O
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m

unity

R
isk R
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Score 

Total Score

2. Compile Development Regulations
+ + + + + + + + + + 84 94

14. Increase Public Awareness of 
Hazard Mitigation + + + + + 0 + + 0 + 84 92

11. Portable Sewage Pumps
+ + + 0 + + + + 0 0 84 91

23. Initiate Upgrades to at-risk 
Structures and Higher Standards for 
New Structures

+ + + + + 0 + + 0 0 84 91

12. Purchase of Trailer Mounted 
Generator + + + 0 + + 0 + 0 0 84 90

9. Emergency Power Generators (Two 
Water Plants) + 0 + 0 + 0 + + 0 0 84 89

13. Installation of Emergency Power 
Generators + 0 + 0 + 0 + + 0 0 84 89

15. Evacuation Plans
+ 0 0 + + 0 + + 0 0 84 89

24. Structural/Engineering Study of 
Rosenberg Public Facilities 0 + 0 0 + 0 0 0 0 0 84 86

19. Evaluate Excess Heat Risks
+ 0 0 0 + 0 + 0 0 0 70 73

20. Address High Risk Populations 
(Excessive Heat) + 0 0 0 + 0 + 0 0 0 70 73

6. NFIP Repetitive Loss Structures
+ + + + + 0 + + + + 63 72

1. Dry Creek Drainage Improvements
+ + + 0 + 0 + + + + 63 71
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Figure RB.30, Mitigation Action Prioritization
(With Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety
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R
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Total Score

7. Promote Flood Insurance
0 + + + + 0 + + + + 63 71

10. Routine Maintenance of Ditches
+ + + + + 0 + + 0 0 63 70

3. Storm Drainage System Mapping
+ + + 0 + 0 0 + 0 + 63 69

4. Implement Stormwater 
Management Technical Manual + + + 0 + + 0 + 0 0 63 69

5. Comprehensive Drainage Plan
+ + 0 + + 0 + 0 + 0 63 69

8. Join the NFIP’s Community Rating 
System (CRS) 0 + 0 0 + 0 0 0 0 0 63 65

22. Various Mitigation Actions to 
Reduce Wildfire Risk + + 0 0 + + 0 0 0 0 52 56

16. Wildfire Hazard Areas Study
+ + 0 0 + 0 0 0 0 0 52 55

17. Monitor Drought Conditions
+ 0 0 0 + + 0 0 0 0 50 53

18. Public Information Campaigns
+ 0 0 0 + 0 + 0 0 0 50 53

21. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + + 0 + 0 0 0 0 0 42 46
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Mitigation Actions by Hazard

The mitigation actions in Figure RB.31 are shown with the hazards they mitigate. 

Figure RB.31, Mitigation Action Impact, City of Rosenberg
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3.6 Integration Efforts 
Figure RB.32 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Rosenberg documents, programs and regulations.

Figure RB.32, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of 
Rosenberg 
Development 
Services

Program Action

Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City. Elements of the mitigation plan 
will be added to existing standard operating procedures and 
the drafts will be reviewed and subject to department head 
approval before implementation. 

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)
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Evaluation/Prioritization of Actions 

The City of Rosenberg incorporated the HMP into other planning mechanisms as a demonstration 
of progress in local hazard mitigation efforts. This was achieved by identifying MPC planners and or 
stakeholders to participate in the following local planning efforts:

• Fort Bend County Drainage Plan

• Rosenberg Groundwater Reduction Plan

• Rosenberg Comprehensive Plan

• Rosenberg Capital Improvement Projects

• Rosenberg Transportation Plan

• Rosenberg Stormwater Management Plan

• Rosenberg Drought Contingency Plan

• Rosenberg Water Conservation Plan
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Rosenberg has been experiencing development and growth within Fort Bend County. Transplants from 
Harris County and other neighboring rural areas are settling in the area for the lower tax rates and 
attractive landscapes. With multiple areas of new business and residential construction, Rosenberg 
is working to maintain its excellent level of service for residents. With the steady growth, there is no 
evident increase or decrease in vulnerability that can be attributed to development.

4.2 Progress in Mitigation Efforts
Past Mitigation Action Progress Reports Summary - Completed and Canceled

All of Rosenberg’s mitigation actions from the 2011 Fort Bend County HMP were carried over into the 
2017 Fort Bend County HMP Update. No actions were shown as completed or canceled. 

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document.  

With ongoing development occurring regularly, the City of Rosenberg continues to seek infrastructure 
improvements, public safety enhancements and opportunities to serve the citizens of Fort Bend County. 
With recent flooding disasters, the community has prioritized flood mitigation as an important issue 
and is seeking funding through grants and loans to accomplish projects. In addition, drought and land 
subsidence issues also have become topics for deeper concern and City officials participate in Subsidence 
District meetings in order to mitigate those hazards as well. 



49

A
pproval and A

doption
Fort Bend County Hazard Mitigation Plan, City of Rosenberg 

Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure RB.33, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Rosenberg
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Jurisdiction Adoption Documentation Placeholder
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City of Simonton Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Simonton 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Simonton’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

*Population: 775

Size of Community: 2.10 sq. miles

*Population over 65 years old: 120

*Population under 16 years old: 156

*Economically Disadvantaged Population ($0-$20k) : 46

Simonton is serviced by the following responders:

Fire: Fulshear Simonton Fire Department

EMS: Fort Bend County Emergency Medical Service 

Law Enforcement: Fort Bend County Sheriff’s Office

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates

Figure SM.01, City of Simonton Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Simonton is located in 
northwestern Fort Bend County, 
north of Highway 36 on FM 1093 
and 2 miles east of the Brazos River, 
as shown on Figure SM.01. Originally 
incorporated as the Village of 
Simonton in 1979, the name 
changed to the City of Simonton in 
1986. The population is estimated 
to be approximately 870 people, a 
7% increase from the 2010 census. 
There are 2 residential subdivisions 
in the City limits that cater towards 
country living due to the large lots. 

Simonton is governed as a general 
law city with a Mayor, Mayor 
Pro-Tem, and 4 Council-at-Large 
positions. These elected officials are 
supported by a City Administrator, 
City Secretary, Emergency 
Management Coordinator, and an 
Animal Control Officer. 

Brazos River
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Figure SM.02, Utility Providers

Type Provider

Electric CenterPoint

Water Private Wells

Community Planning Involvement 

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure SM.03, which utilizes check-marks to indicate each of the activities that were completed by the 
Simonton MPC.

Figure SM.03, City of Simonton Plan Participation

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

The Lamar Consolidated Independent School District serves the City of Simonton. Per community 
testimony, there are no major employers in the City of Simonton. The utility providers are listed below in 
Figure SM.02.

1.2 Outreach Strategy
The City of Simonton was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Simonton advertised the Fort Bend County HMP Update Public Survey on the Simonton homepage, 
http://www.simontontexas.gov.

There were 11 total responses to the survey, and a total of 377 survey results County wide. Survey 
data was directly incorporated into the risk ranking process for hazards and mitigation actions. Details 
regarding the incorporation of the survey result are included in Chapter 2, the risk assessment portion of 
the main plan document.
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EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Simonton MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, City staff and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Simonton website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Simonton City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure SM.04 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure SM.04, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Building Code

Regulation

Read for examples to enhance mitigation of flood, windstorms, 
tornadoes, hurricanes and tropical storms. 

Subdivision Ordinance Considered standards for ingress/egress that ensure ease for 
evacuation to mitigate for wildfire, and floods. 

Flood Damage Prevention 
Ordinance

Consideration for higher standards, such as freeboard for 
construction within the Special Flood Hazard Area (SFHA). 
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Section 2: Risk Assessment
Simonton’s Jurisdictional Hazards

This section contains Simonton’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Simonton was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of the main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of the main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of the main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of the main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Simonton is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the planning area.

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented hail events listed for the City 
of Simonton and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events 
were not documented per jurisdiction until 1995. The hail events reported for the City are shown in the 
Figure SM.05.

Fatality, injury and damage amounts are shown in Figure SM.05 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as best source of public information available for the record period. 

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced is hail up to 1 inch (25.40 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Severe.” Refer to Chapter 2, the risk assessment portion 
of the main plan document, for hail extent scale descriptions.

Based on 2 reported events in 21 years, the City of Simonton can expect a hail event approximately once 
every 10 years on average in the future, with hail up to 1 inch (25.40 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Severe.” Therefore, there is a 10% chance of a hailstorm 
event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $7,000 in property damages within a single 
event as seen in the NOAA reports for the City. Additional potential impacts can be determined based 
on the maximum hail extent experienced 1 inch (25.40 mm), where the TORRO Hailstorm Intensity Scale 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

Figure SM.05, Hail Occurrences, City of Simonton

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
SIMONTON 3/13/2003 Hail 19.05 0 0 7,000 0
SIMONTON 4/19/2015 Hail 25.40 0 0 0 0

Total 0 0 $7,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Hailstorms: Vulnerability Summary

Hailstorms that cause substantial damage have been rare in Simonton. Simonton 
City Hall lacks hardening, reinforcement and retrofitting, leaving it vulnerable to the 
damage associated with unprecedented and extreme hailstorms. The compromise 
of this structure through damage to the roof, windows and overall structure 
impacts the local jurisdiction’s ability to provide services to the citizens that will 
also be impacted by such an event. All City equipment is kept in under covered 
conditions. 
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Windstorms

Windstorms: Location

The entire extent of the City of Simonton is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented wind events listed for the City 
of Simonton and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. 

Fatality, injury, and damage amounts are shown in Figure SM.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as best source of public information available for the record period. 

Figure SM.06, Reported Wind Events, City of Simonton

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

SIMONTON 11/2/1995 Thunderstorm 
Wind NA 0 0 5,000 0

SIMONTON 2/20/1997 Thunderstorm 
Wind NA 0 0 5,000 0

Total 0 0 $10,000 $0
NA - No data available
(National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land 
and sea. The wind events reported for the City of Simonton did not include wind speeds; however, the 
reported previous windstorm occurrences reported for the surrounding County area listed a maximum 
wind extent of 70 knots (Beaufort Wind Scale Classification: “Hurricane”). Refer to Chapter 2, the risk 
assessment portion of the main plan document, for a description of wind extent scales.

Based on 2 reported events in 22 years, the City of Simonton can expect a wind event of up to 70 
knots approximately once every 11 years on average in the future (Beaufort Wind Scale Classification: 
“Hurricane”). Therefore, there is a 9% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the surrounding area indicate a “Hurricane” wind extent, 
which is described within Chapter 2 of the Fort Bend HMP Update by the Beaufort Wind Scale as involving 
trees broken or uprooted in addition to considerable structural damage. 



8

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Simonton 

Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact to service 
of residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Windstorms: Vulnerability Summary

There is an estimated 8 manufactured or mobile homes within the City according to community 
testimony. Mobile and manufactured homes are most susceptible to windstorm damage as they may not 
have been installed or anchored correctly and can be moved and overturned in high winds. Simonton’s 
ordinance restricted the placement of manufactured or mobile homes outside of mobile home parks for 
the future. This ordinance should lessen the impact for future vulnerability but it remains a concern for 
those structures exempted from the new ordinance.

While Simonton City Hall has not yet experienced significant damage from windstorms, the structure is 
not retrofitted or hardened to withstand the impacts of an unprecedented and extreme wind event. The 
resulting damage from such an event would impact the continuity of operations for the City.  

Windstorms can also cause incidents of debris in roadways. This damage to trees and property that blocks 
roadways interrupts emergency services and hinders assistance to residents. The community can request 
County support when debris removal is needed, in accordance with an inter-local agreement. 
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Tornadoes

Tornadoes: Location

The entire extent of the City of Simonton is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

Since tornadoes can occur at any location, tornado events could be experienced anywhere within the 
jurisdiction. While the City of Simonton has not had any previous occurrences reported through the 
NOAA Storm Events Database, if an event were to occur, the event would be similar in size and magnitude 
to events within the surrounding County area. Figure SM.07 lists the 29 tornado events reported for Fort 
Bend County and its unincorporated jurisdictions since year 1950. 

Fatality, injury and damage amounts are shown in Figure SM.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as best source of public information available for the record period.

Figure SM.07, Tornado Events, City of Simonton

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO.

5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO.

4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO.

9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO.

2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO.

3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO.

5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO.

6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO.

9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO.

7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO.

5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO.

9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO.

4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO.

5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO.

5/9/1981 Tornado F2 0 0 25,000 0
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Figure SM.07, Tornado Events, City of Simonton

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO.

11/11/1985 Tornado F0 0 0 25,000 0

FORT BEND 
CO.

1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO.

6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO.

6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO.

10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO.

2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO.

2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO.

11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO.

11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO.

2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO.

5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS

10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0

Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being most 
catastrophic. According to the reported previous tornado occurrences in the surrounding areas, the 
maximum tornado extent experienced were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately every 2 years on average 
in Fort Bend County. Since tornado events can happen anywhere throughout the HMP update area, the 
City’s future probability is assumed to be similar to the surrounding County area. The City can expect a 
tornado event approximately once every 2 years on average in the future with up to an F3 magnitude. 
Therefore, there is a 44% chance of a tornado event in a given year. 
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Tornadoes: Impact 

There is no specific event data available for the City of Simonton, from which 
impacts would be calculated. However, it can be assumed that impacts would be 
similar to those that the surrounding County area experiences. 

Based on Fort Bend County having experienced tornadoes between F0 and F3 levels 
in the past, if similar events were to happen in the future in the City, the type of 
impacts that the jurisdiction can expect associated with those magnitudes would 
include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes completely 
destroyed; train boxcars overturned; large trees snapped or uprooted; smaller debris 
turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, along with some 
walls; majority of trees uprooted; trains overturned; vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact to service of residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Simonton’s Ash Road is home to 8 mobile homes. This area was in place before an ordinance requiring 
mobile homes to only be placed within mobile home parks was passed. Mobile and manufactured homes 
are most susceptible to the damage caused by the high winds and debris associated with tornadoes as 
they may not have been installed or anchored correctly and can be moved and overturned. City Hall is 
a modular building and is not retrofitted or hardened to withstand the impacts of a tornado event. The 
resulting damage from such an event would impact the continuity of operations for the City.  

Simonton utilizes Blackboard, a citizen notification system, for sharing information with residents. City 
officials are confident that 90 percent of their residents are enrolled in the system that provides them 
with notifications and messages. There is a small non-English speaking population, and currently there 
are no message templates written to provide them with messaging in their language. 

Windstorms can also cause incidents of debris in roadways. This illustrates vulnerability as severe winds 
and debris accompany tornado events. This damage to trees and property that blocks roadways interrupts 
emergency services and hinders assistance to residents. The community can request County support 
when debris removal is needed, in accordance with an inter-local agreement. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the City. The entire extent 
of the jurisdiction is classified as having less than 50 percent of the area underlain 
by soils with clays of high swelling potential, therefore all of the jurisdiction is 
equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes are the most visible impacts 
to infrastructure and structures. Undocumented reports of impact include small cracks to foundation and 
terrain could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and 
possible structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the City was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could be 
impacted by expansive soils in the event of shrink-swell activity. Simonton City Hall was constructed 
without standards that required proper soil compaction as a means to reduce the effects of expansive 
soils, leaving the one of the City’s main critical facilities vulnerable to foundation cracking and structure 
damage. 

The structures in the community were constructed on average between 20 and 30 years ago, before the 
community was incorporated and before National Building Codes were adopted with specific codes for 
foundation work. As time progresses and the structures continue to age, the number of foundation issues 
could increase. A general lack of concern for the hazard creates a vulnerability due to the resulting lack of 
individual-level (homeowner) mitigation action for expansive soils.
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Floods

Floods: Location

The location of low water crossings as well as 1% (100-year) and 0.2% (500-year) 
Annual Chance Event (ACE) SFHA’s are shown in Figure SM.08 and are based off of 
the best information available to date. These are the locations within the planning 
area that are most affected by flooding. Figure SM.09 provides the total acreage in 
the jurisdiction that is located in the 1% and 0.2% floodplains.

Figure SM.08, Special Flood Hazard Areas and Low Water Crossings, City of Simonton

Figure SM.09, City of Simonton Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

1,162 1,162* 0

*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 disaster declarations between 2015 and 2016, 
all related to flooding. Although there were no flood events reported specifically 
for the City of Simonton in the NOAA Storm Events Database, Figure SM.10 lists 
the 19 documented events reported for Fort Bend County and its unincorporated 
jurisdictions from year 1997. Due to the size and extent of some flood occurrences 
as well as the regional nature of reports in the NOAA Storm Events Database, the 
planning area may have been affected by many of the events that were reported for 

the surrounding areas.

Fatality, injury and damage amounts are shown in Figure SM.10, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as best source of public information available for the record period. 

Figure SM.10, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above.
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Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 
100-year Water Surface Elevations (WSE’s) and HAZUS depth grids. Areas along 
the Brazos River and Bessie’s Creek in the jurisdiction are exposed to some of the 
greatest flood extents. An example of flooding within the jurisdiction is the area 
along the Brazos River near the FM 1093 bridge. This area has an approximate 
overbank ground elevation of 108 feet (per Light Detection and Ranging [LiDAR]) 
with an intersecting 100-year WSE of 112 feet. Although in-channel water depths 

within the Creek would be greater, anticipated overbank water depths could impact community structures 
up to 2 feet in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once per year on average in Fort Bend County and 
its unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as the 
regional nature of reports in the NOAA Storm Events Database, the City of Simonton’s future probability 
is assumed to be similar to the surrounding County area. The City can expect a flood event approximately 
once per year on average in the future, with flood water depths impacting community structures up to 2 
feet.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the 
planning area to run a weighted area analysis to get jurisdictional results. The following describes results 
of the 100-year Return (1% Annual Chance Event) weighted area analysis.

Figure SM.11, Building Counts, City of Simonton

Residential Commercial Other Total
322 2 3 327

Figure SM.12, Building Replacement Value, City of Simonton

Building ($) Content ($) Total ($)
97,920,607 49,710,298 147,630,905
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Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $147,630,905. The were no building-related losses estimated for this scenario.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of available hospital beds are ready 
for use by patients already in the hospital and those injured by an event. 

Debris Generation

HAZUS estimates that no debris will be generated in this scenario, requiring no truckloads (with 1 to 25 
tons per truck) for removal.

Figure SM.13, Repetitive Loss Counts, City of Simonton

Structure Type Number of Structures Amount of Claims
Residential 32 $4,629,626.27

Non-Residential 0 0

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates that no one will be displaced 
or require temporary shelter in this scenario.

Floods: Vulnerability Summary

Simonton’s Valley Lodge subdivision is made up of 280 structures. 80% of these structures are within 
the Special Flood Hazard Area (SFHA), and all of those structures are Pre-FIRM (Flood Insurance Rate 
Maps). Pre-FIRM means that the homes were constructed before the adoption of the Federal Emergency 
Management Agency’s (FEMA) FIRMs as the standard for enforcing a flood damage prevention ordinance. 
The community faces challenges during post-disaster ordinance enforcement because many residents 
attempt to begin repairs on their flooded structures without first applying for a permit, which many 
times is an oversight rather than deliberate. Another issue is that substantially damaged homes are 
being sold “as-is” with flood damage. When the homes are purchased and the new owner seeks a permit 
for repairing the home, they are often faced with the requirements to elevate the structure above the 
current effective BFE water surface elevation. The City is exploring options to end the practice of selling 
substantially damaged homes being without the disclosure of the elevation requirements associated with 
said home.

National Flood Insurance Program Repetitive Loss (RL)

The City of Simonton is a current participant in the National Flood Insurance Program (NFIP) and has 
78 tallied RL payments (as of February of 2017) with an average total (building & contents) payment of 
$55,822.65.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within 
the City. “At least moderately damaged” is defined by HAZUS as greater than 10% 
damage to a building. 
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 2017). 
The City of Simonton is located within a known USGS groundwater depletion area, 
as illustrated in Figure SM.14. This figure shows groundwater depletion within 

the US from 1900 to 2008 where long-term depletion rates were calculated from 40 separate aquifers 
measuring the loss over that time. The City is in an area of the Gulf Coast Aquifer estimated to have had 
a annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure 
SM.14 also shows the locations of recent study sites discussed in the next section.

Figure SM.14, Groundwater Depletion Zones, City of Simonton

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 
Extensometer sites that were equipped with GPS antennas atop the extensometers’ inner pipe were used 

(Groundwater depletion in the United States (1900−2008), 2013)
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as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites to 
calculate subsidence rates at each site.

The site within the City of Simonton (PAM 61, illustrated on Figure SM.14), was 
listed in the report to have had -0.05 feet of subsidence in the year 2015 with 
cumulative recorded subsidence of -0.11 feet since the first recorded observation 
in February of 2011 (Fort Bend Subsidence District, 2015). Although the PAM site 
was 1 location within the City, it can be assumed the rest of planning area would 

have similar rates of occurrence. It should be noted that the reported subsidence rates do not take into 
account other factors that could have possibly contributed, such as extreme weather or seismic activity, 
however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area, PAM 61, had subsidence occurring at a rate of -0.05 feet within 1 year.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure SM.14, the entire City of Simonton is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.05 feet each year. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

The entire City of Simonton is vulnerable to the effects of land subsidence. The possible impact of isolated 
incidents within the region could include damage to any, but not all, of the 159 structures located in the 
zone in the event of continued occurrence. These structures are cumulatively valued at approximately 
$98,571,249 based on HAZUS building and content values.

The City is an active member of the Fort Bend County Subsidence District and is well versed on the 
intentions and practices encouraged by the group. There have not been any significant occurrences of 
land subsidence within Simonton. The lack of incidences and testimony of impact can lend to a general 
dismissal of the risks of land subsidence. As the community experiences periods of a depletion of 
groundwater, the chances of land subsidence are increased and may impact the community. As water 
could become a more scarce resource in the State and in the County, a lack of mitigation could lead to 
increased damages to structures and roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City 
of Simonton is equally exposed to a hurricane or tropical storm. Figure SM.15 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure SM.15, Historical Hurricane/Tropical Storm Paths, City of Simonton

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure SM.16 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. As hurricanes and tropical storms are large and regional 
in nature, those whose path is near the planning area would still affect the area. Because hurricane and 
tropical storm events occur on a regional scale, all events that affected Fort Bend County have been 
included as they would impact the City of Simonton. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the City would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 
5 categories, 5 being the most catastrophic. According to the previous hurricane and tropical storm 
occurrences in the planning area, the maximum hurricane extent experienced were Category 4 hurricanes 
in 1900 and 1915. Refer to Chapter 2, the risk assessment portion of the main plan document, for a 
description of storm extents. 

Figure SM.16, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years on average in the planning area. Since hurricane 
and tropical storm events can happen anywhere throughout the HMP update 
area, the City of Simonton’s future probability is assumed to be similar to the 
surrounding County area. In the future, the City can expect an event approximately 
once every 6 years on average, of up to a magnitude of a Category 4 Hurricane 
at a 100-year Max Wind Speed of 112 mph based on historical extents and 
HAZUS analysis (refer to Chapter 2, the risk assessment portion of the main plan 
document, for a description of storm extents).

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis.

Figure SM.17, Property Damage Losses, City of Simonton

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

147,630,905 1,619,000 442,000 2,061,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $2,061,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. While some building damage is experienced, it is estimated that no buildings will 
be completely destroyed or experience severe damage. Exposed Value is the total building and content 
values for structures within the community. Loss values are divided separately for building and content 
loss in dollars. Property damage losses are shown in Figure SM.17.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 162 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 7 truckloads (with 1 to 25 tons per truck) to remove. 

For trees, the model also estimates that a total of 12 tons of tree debris will be generated. The number 
of tree debris truckloads will depend on how the 12 tons (120 cubic yards) of tree debris are collected 
and processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
6 households to be displaced due to the hurricane and 1 person will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Simonton can expect to be impacted 
with debris and possible utility interruptions of critical infrastructure during a hurricane or tropical storm 
event. Simonton City Hall has not been retrofitted or hardened against the impacts of the lightning, high 
winds and heavy rains associated with hurricanes and tropical storms. During an unprecedented and 
extreme event, this structure is vulnerable to the impacts to the roof, windows and structural supports.
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure SM.18 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Simonton. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 

percentile weather categories.  

Figure SM.18, Fire Intensity Scale (FIS), City of Simonton

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

Figure SM.19 shows the reported wildfire ignitions within the City of Simonton 
according to TxWRAP and USGS Federal Fire Occurrence data. As of the data 
collection effort in 2016, the sources’ available data ranged from the years 1980 to 
2015.

Figure SM.19, Wildfire Ignitions, City of Simonton

Fire Name Date Fire Size (Acres) 

Fire ID 668 9/8/2006 0.5
 NA - No data available

Figure SM.20, TxWRAP Fire Intensity Acreage – City of Simonton

Class Acres Percent

Non-Burnable 603 44.3 %
1 (Very Low) 149 10.9 %

1.5 15 1.1 %

2 (Low) 487 35.8 %

2.5 18 1.3 %

3 (Moderate) 89 6.5 %

3.5 2 0.1 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 1,362 100.0 %

Although there was 1 wildfire ignition report found for the City of Simonton from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Extent and Probability

Figure SM.20 lists the Fire Intensity Acreage for the City according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity Scale (FIS), 
refer to Chapter 2, the risk assessment portion of the main plan document.
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Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels 
within the WUI. Areas with a higher housing and population density, and especially 
areas near burnable fuels, would be affected to a greater extent than more rural 
areas. In the event of a wildfire in high density areas of population, residential 
structures would be damaged or destroyed, critical infrastructure such as water, 
sewer and electrical services would be damaged and interrupted and residents 
would experience injury or loss of life. Figure SM.21 below lists the population, 

percent of total population, WUI acreage and percent of WUI acreage for the City of Simonton, according 
to the Texas A&M Forest Service TxWRAP Community Summary Report. 

Figure SM.21, WUI Acreage, City of Simonton

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 4 0.5 % 161 12.7 %

1hs/40ac to 1hs/20ac 3 0.4 % 121 9.5 %

1hs/20ac to 1hs/10ac 68 8.0 % 197 15.5 %

1hs/10ac to 1hs/5ac 174 20.5 % 301 23.7 %

1hs/5ac to 1hs/2ac 600 70.7 % 491 38.6 %

1hs/2ac to 3hs/1ac 0 0.0 % 0 0.0 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 849 100.0 % 1,271 100.0 %

Wildfires: Vulnerability Summary 

A close proximity of wooded areas and homes exists throughout the community. Residents are permitted 
to burn brush and trash within the City limits. The Mayor uses County guidance to enforce burn bans 
when conditions are unsafe for burning. The City also retains a contracted trash service that allows for 
large item pick-up. This service can be co-marketed as wildfire mitigation for brush and tree limb clean-
up. There are not any fire hydrants within the City, however some may be included in a subdivision 
currently under development. Simonton City Hall maintains a tanker truck, however there are no 
firefighters within the community to utilize it. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Simonton completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure SM.22 where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure SM.22, Risk Ranking Results, City of Simonton

Ranking Order Hazard Risk Ranking Value

1 Floods 100
2 Land Subsidence 97
3 Drought 91

4 Extreme Heat 91

5 Wind Storms 89
6 Hurricanes/Tropical Storms 84
7 Tornadoes 70
8 Lightning 70
9 Wildfire 69

10 Expansive Soils 66
11 Hail Storms 46
12 Severe Winter Storms 41
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure SM.23, Existing Capabilities

Capability Name Capability Type How it can Accomplish Mitigation

Mayor/Emergency 
Management Coordinator Elected Official

Political support and funding for mitigation actions/
Management of City-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

City Administrator/Floodplain 
Administrator Staff

Support for implementation of mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Chapter 211 of the Local 
Government Code: Zoning

Authority

Authorizes the City to regulate Zoning (State of Texas, 
1987) (State-level code).

Chapter 213 of the Local 
Government Code: Municipal 

Comprehensive Plans

Authorizes the City to adopt a comprehensive plan for the 
long-range development of the City (State of Texas, 1987) 
(State-level code).

Chapter 214 of the Local 
Government Code

Authorizes the City to have regulatory authority as it 
related to building code (such as structural integrity and 
plumbing) (State of Texas, 1987) (State-level code).

The Private Real Property 
Rights Preservation Act - 

Subchapter B: Chapter 2007 of 
the General Government Code

Authorizes a “taking”/Regulates construction in an area 
designated under law as a floodplain. (State-level code).

Texas Senate Bill 936- 77th 
Legislative Session Authority

Allows counties and general law cities to regulate on 
the same level as cities are able to. Also allows counties 
to collect reasonable fees to cover administrative costs 
incurred by the administration of a local floodplain 
management program. Also provides for Criminal and Civil 
Penalties and injunctive relief. (State-level code).

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).

Texas Senate Bill 936- 77th 
Legislative Session Authority

Allows counties and general law cities to regulate on 
the same level as cities are able to. Also allows counties 
to collect reasonable fees to cover administrative costs 
incurred by the administration of a local floodplain 
management program. Also provides for Criminal and Civil 
Penalties and injunctive relief. (State-level code).

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure SM.23) and identifies specific actions to address vulnerabilities for each hazard profiled 
in the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an 
approach for performing structural and non-structural mitigation efforts within the jurisdiction. Actions 
are also prioritized and considered for incorporation into other community programs, regulations, 
projects or plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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3.2 National Flood Insurance Program Participation
The City of Simonton currently participates in the National Flood Insurance Program. Currently, there are 
not any Certified Floodplain Managers on staff, due to a lack of resources and staff. The City has adopted 
minimum standards in their flood damage prevention ordinance which names the City Administrator as 
the Floodplain Administrator, although regulation of the development within the floodplain are done 
through their engineering consultant. The City will continue to explore options for higher standards and 
possibly apply for the Community Rating System. Simonton has a total of 227 NFIP policies in force, as of 
June 2017. This totals $54,020,600 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

1  Enhance Emergency Operations (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Floods, Hurricanes/
Tropical Storms, Wildfires

Enhance emergency operations through 
training of an Emergency Operations Center 
team and establishment of an Emergency 
Management Committee. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No funding necessary / In-kind Services 6-12 months

Emergency 
Operations 
Plan 90% 
complete. 
Training of 
Emergency 
Operations 

Center 
personnel 
underway.

N/A

Cost and Benefit Considerations
Not independently cost-effective, but part of an overall strategy to reduce damages and response quickly. Probable life-

safety mitigation.

3.4 Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment
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2  Establish and Man a Point of Distributions for Emergencies (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Floods, Hurricanes/
Tropical Storms, Wildfires

Work with community church to establish 
and man a point of distribution for 
emergency provisions in the event of a 
significant incident. 

City of Simonton and FBCOEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Unknown at this time. Likely self-funded / In-kind 
Services 6-12 months

Church pastor 
has agreed to 
use of parking 

lot and 
coordination 
of volunteers 

to manage 
distribution of 

provisions.

N/A

Cost and Benefit Considerations
Difficult to determine. 

3  Construct Flood Gates (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Construct flood gates at two additional 
locations at outfall ditches. Project prevents 
flood waters from entering areas of Valley 
Lodge from lower-lying areas between 
western city boundary and the Brazos River.  

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$150,000 / FEMA / General Fund / In-kind 
Services 24 months In progress F

Cost and Benefit Considerations
Cost-effective. 
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4  Promote Flood Insurance (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of Flood insurance.  
Advertise the availability, cost, and coverage 
of Flood insurance through the National 
Flood Insurance Program (NFIP). 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

5  Initiate Participation in the Community Rating System (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Complete application for CRS for discounts 
on flood insurance premiums for residents. 
These discounts are achieved through the 
adoption and documentation of higher 
flood standards.   

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – staff time to complete 
requirements / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions
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6  Increase Public Awareness of Hazard Mitigation (previously action 15 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – staff time to complete 
requirements / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.

7  Evacuation Plans (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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8  Wildfire Hazard Areas Study (previously action 17 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Wildfire Hazard Areas. Conduct study to 
determine and map potential wildfire 
hazard areas. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

9  Monitor Drought Conditions (previously action 18 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State Agencies.

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost effective.

10  Public Information Campaigns (previously action 19 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.
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11  Evaluate Excess Heat Risks (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

12  Address High Risk Populations (Excess Heat) (previously action 21 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks.  

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.
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13  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 22 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

City of Simonton
Emergency Operations Coordinator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12-18 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.

14  Various Mitigation Actions to Reduce Wildfire Risk (previously action 23 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire and 
brushfire risk by creating fire breaks. Actions 
may include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others. 

City of Fulshear/ Simonton
Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be in-expensive and prevent fires.
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15 Upgrades to At-Risk Structures and Higher Standards for New Structures (previously action 24 
in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows 
and doors. Integrate higher levels of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

City of Simonton City Administrator

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$500,000 to $2M/Funding from General Fund or 
FEMA grant programs / In-kind Services 12-18 months per project Not started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

16  Building Construction Ordinances (previously action 25 in 2011 plan)

Hazard Item Description Implementation Agency 

Expansive Soils Review building construction ordinances to 
ensure that they address expansive soils.

City of Simonton City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Cost effective.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure SM.24 Mitigation action prioritization, Figure SM.24, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure SM.24, Mitigation Action Summary Worksheet
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Figure SM.25, Mitigation Action Prioritization (with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

1. Enhance Emergency Operations
+ + + + + + + + + 0 100 109

2. Establish and Man a Point of 
Distribution for Emergencies + + + + + + + + + 0 100 109

3. Construct Flood Gates
+ + + + + + + + + 0 100 109

4. Promote Flood Insurance
+ + + + + + + + + 0 100 109

5. Initiate Participation in the 
Community Rating System + + + + + + + + + 0 100 109

6. Increase Public Awareness of 
Hazard Mitigation + + + + + + + + + 0 100 109

7. Evacuation Plans
+ 0 + + + + + + + 0 100 108

9. Monitor Drought Conditions
+ + + + + + + + + 0 97 106

10. Public Information Campaigns
+ + 0 0 + + + + + 0 97 104

11. Evaluate Excess Heat Risks
+ + + + + + + + + 0 91 100

12. Address High Risks Populations 
(Excessive Heat) + + + + + + + + + 0 91 100

15. Upgrades to At-Risk Structures 
and Higher Standards for New 
Structures + + 0 0 + + + + + 0 89 86

8. Wildfire Hazard Areas Study
+ + 0 0 + + 0 + + 0 69 75
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Mitigation Actions by Hazard

The mitigation actions in Figure SM.26 are shown with the hazards that they mitigate. 

Figure SM.26, Mitigation Action Impact, City of Simonton
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Figure SM.25, Mitigation Action Prioritization (with Hazards in order of highest priority to lowest)
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Total Score

14. Various Mitigation Actions to 
Reduce Wildfire Risk + + 0 0 + + 0 + + 0 69 75

16.Building Construction Ordinances
+ + + + + + + + + 0 66 73

13. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + 0 0 + + 0 + + 0 41 47



40

M
iti

ga
tio

n 
St

ra
te

gy
Fort Bend County Hazard Mitigation Plan, City of Simonton 

3.6 Integration Efforts 
Figure SM.27 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Simonton documents, programs and regulations.

Figure SM.27, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of Simonton 
Development 
Services

Program Action

Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the City. Elements of the mitigation plan 
will be added to existing standard operating procedures and 
the drafts will be reviewed and subject to department head 
approval before implementation. 

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update
Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
The City is still in a state of recovery from the major flooding of their last flooding disaster. Simonton is 
on the cusp of development as permits for infrastructure are being received. Sewer and water plants 
are underway by developers in the ETJ. There are not any significant changes that are occurring in the 
ETJ. As many of the structures vulnerable to flood were damaged in a recent disaster, homeowners are 
being required to rebuild to previous Pre-FIRM homes to standards that comply with the requirements 
for development in the SFHA. This proves to be a change in development that will result in a decrease in 
vulnerability to flood.

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary Completed and Canceled

1  Installation of a Palisade System

Hazard Item Description Implementation Agency 

Flood Installation of a Palisade system around 
a peninsula of land that is surrounded on 
three sides by the Brazos River located in 
the City. 

FBC Engineering

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$2.5 million 12-18 months from receipt 
of funding

Canceled.
No action 

taken; grant 
funding for 

projects 
dealing with 

erosion is not 
available.

F

Cost and Benefit Considerations
Determining cost-effectiveness will require a detailed study. Presently no plans for this, although this may change if 

funding becomes available.
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4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. 

The internal/external drainage in the Valley Lodge area are important priorities. As flooding affected 
Simonton dramatically during the previous flooding disaster, the community is focusing on studies and 
projects that support creating a more flood-resilient community. Efforts are being focused on utilizing 
available hazard mitigation funding for accomplishing these goals. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure SM.28, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Simonton
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Jurisdiction Adoption Documentation Placeholder
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City of Stafford Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Stafford 
and its jurisdictional features. 
In addition, Section 1 contains 
the following details regarding 
Stafford’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure ST.01, City of Stafford Planning Area

Map Not to Scale.

NORTH

1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Stafford is located along 
the eastern border of Fort Bend 
County. A small portion is located 
within Harris County. It is home to 
17,305 residents and is proud to 
be a “City with no City property 
taxes.” The City was incorporated in 
1956 and has the elected officials 
of Mayor, Mayor Pro-Tem, and 5 
Council Members. Stafford has been 
recognized by NerdWallet as the 
“Third Best Place to Start a Business 
in Texas”, by U.S. News and World 
Report as “10 Great Low-Tax Places 
to Retire,” as well as by CNN Money 
as a part of the “100 Best Places to 
Live and Launch.” The City is served 
by Stafford Municipal School District 
(MSD).

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

EAST BERNARD

10 

69

90

90

59

6

36

99

*Population: 17,305 

Size of Community: 7.06 sq. miles

*Population over 65 years old: 1,213

*Population under 16 years old: 4,270

*Economically Disadvantaged Population ($0-$20k) : 813

Stafford is serviced by the following responders:

Fire: Stafford Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Stafford Police Department

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Community Planning Involvement

Figure ST.03, Utility Providers

Type Provider

Electric CenterPoint

Water Fort Bend County WC & ID #2

Figure ST.02, Major Employers

Business Type Name of Employer

Retail Walmart Super Center

Financial Wells Fargo Bank

Auto Texas Direct Auto

Service U-Haul Moving & Storage

Recreational AMC Fountains 18
 

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure ST.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Stafford MPC.

Figure ST.04, City of Stafford Plan Participation

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection
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1.2 Outreach Strategy
The City of Stafford was active in the outreach activities used to request public participation in the Fort 
Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Stafford advertised the Fort Bend County HMP Update Public Survey on the Stafford homepage, http://
www.staffordtx.gov.

Although there were no survey results for the City of Stafford, there were 377 total Countywide responses 
to the survey. Survey data was directly incorporated into the risk ranking process for hazards and 
mitigation actions. Details regarding the incorporation of the survey results are included in Chapter 2, the 
risk assessment portion within the main plan. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Stafford MPC utilized newsletters for each phase of the planning process in order to share updates on the 
planning process with stakeholders, elected officials, City staff and the public. Copies of the newsletters 
can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Stafford website from July 
14, 2017 until July 28, 2017. A hard copy was placed in the Stafford City Hall. Comments were collected 
via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure ST.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure ST.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 

Emergency Management 
Ordinance Regulation Reviewed for opportunities to link HMP to existing ordinance 

allowances and authorities.

Water and Sewers Regulation Reviewed for possible water conservation and surface water 
references for HMP.

Fire Protection Regulation Reviewed for possible enhancement opportunities for HMP. 
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Figure ST.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Subdivision Regulation Regulation Reviewed for opportunities to enhance with requirements that assist 
with evacuation routes, as well as floodplain mitigation. 

Planning and Zoning Regulation Reviewed for possible enhancements for requiring hazard area. 
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Section 2: Risk Assessment
Stafford’s Jurisdictional Hazards

This section contains Stafford’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion within the main plan.

When available, data specific to Stafford was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries.

 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion within the main plan.

• Extreme Heat - Within Chapter 2, the risk assessment portion within the main plan.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion within the main plan.

• Lightning - Within Chapter 2, the risk assessment portion within the main plan.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Stafford is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the planning area.

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index to measure hail called 
the Hailstorm Intensity Scale. According to the reported previous hail occurrences in the planning area, 
the maximum hail extent experienced is hail up to 0.88 inches (22.35 mm) in diameter, corresponding to a 
TORRO Hailstorm Intensity Scale classification of “Severe” Refer to Chapter 2, the risk assessment portion 
within the main plan, for hail extent scale descriptions.

Based on 2 reported events in 21 years, the City of Stafford can expect a hail event approximately 
once every 10 years on average in the future, with hail up to 0.88 inches (22.35 mm) in diameter, 
corresponding to a TORRO Hailstorm Intensity Scale classification of “Severe.” Therefore, there is a 10% 
chance of a hailstorm event in a given year. 

Hailstorms: Impact

Hail events in the area have been reported to cause up to $4,000 in property damages in a single event 
as seen in the NOAA reports for the City. Additional potential impacts can be determined based on the 
maximum hail extent experienced 0.88 inches (22.35 mm), where the TORRO Hailstorm Intensity Scale 
indicates that impact can be expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

Figure ST.06, Hail Occurrences, City of Stafford

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
STAFFORD 5/30/2002 Hail 19.05 0 0 2,000 0
STAFFORD 2/24/2005 Hail 22.35 0 0 4,000 0

Total 0 0 $6,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 2 documented hail events listed for the City of 
Stafford and 37 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1961. While the NOAA Storm Events Database lists events since 1961 for the County, events were 
not documented per jurisdiction until 1995. The hail events reported for the City are shown in the Figure 
ST.06.

Fatality, injury and damage amounts are shown in Figure ST.06 per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 
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Hailstorms: Vulnerability Summary

The City has not experienced any significant hail storm events that have caused 
significant damage. The 9 City structures (City Hall, Civic Center, 3 Fire Stations, 
Maintenance Facility, Municipal Court, Police Department and Stafford Centre) that 
support City operations are not retrofitted or hardened against the impacts of the 
hail associated with an unprecedented extreme hailstorm event. These structures 
are vulnerable to impacts to the roof, windows and structural supports.

City vehicles include several firefighting apparatuses for the Stafford Fire 
Department, police cars, and other general use vehicles. Stafford Maintenance also owns other heavy 
equipment and vehicles that require protection. Stafford residents who live in manufactured or 
mobile homes are more vulnerable to hail than site-built homes and are also a cause for concern and 
consideration. 
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Windstorms

Windstorms: Location

The entire extent of the City of Stafford is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there were 3 documented wind events listed for the City 
of Stafford and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind events reported for the City are shown in Figure ST.07.

Fatality, injury, and damage amounts are shown in Figure ST.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure ST.07, Reported Wind Events, City of Stafford

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

STAFFORD 4/16/2001 Thunderstorm 
Wind NA 0 0 150,000 0

STAFFORD 8/13/2009 Thunderstorm 
Wind 60 kts. EG 0 0 15,000 0

STAFFORD 4/17/2015 Thunderstorm 
Wind 50 kts. EG 0 0 0 0

Total 0 0 $165,000 $0
NA - No data available       EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 60 knots (Beaufort Wind Scale Classification: Violent Storm). Refer to Chapter 2, 
the risk assessment portion within the main plan, for a description of wind extent scales.

Based on 3 reported events in 22 years, the City of Stafford can expect a wind event of up to 60 knots 
approximately once every 7 years on average in the future (Beaufort Wind Scale Classification: Violent 
Storm). Therefore, there is a 14% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the surrounding area indicate a “Violent Storm” wind extent, 
which is described by the Beaufort Wind Scale as involving trees being broken or uprooted, in addition 
to considerable structural damage. Mobile and manufactured homes are most susceptible to windstorm 
damage as they may not have been installed or anchored correctly and can be moved and overturned in 
high winds. According to HAZUS, the jurisdiction contains 164 mobile and manufactured homes which 
comprises approximately 4% of the total building count. 
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Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact to service 
of residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Windstorms: Vulnerability Summary

The 9 City structures (City Hall, Civic Center, 3 Fire Stations, Maintenance Facility, Municipal Court, Police 
Department and Stafford Centre) that support City operations are not retrofitted or hardened against 
the impacts of the wind associated with an unprecedented extreme windstorm. These structures are 
vulnerable to impacts to the roof, windows and structural supports. Damages sustained by an extreme 
wind event to this facility could hinder the ability to provide crucial services needed by the community.    

Stafford has previously experienced debris accumulation on roadways during windstorms. Such incidents 
could negatively impact the ability of public safety officials to respond to emergency calls. 

The existence of surface overhead power lines also poses a vulnerability to electrical outages. The lack of 
a generators at the City buildings also poses a possible interruption to emergency response functions.  
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Tornadoes

Tornadoes: Location

The entire extent of the City of Stafford is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for the City 
of Stafford and 29 documented events listed for Fort Bend County since year 1950. While the database 
lists events since 1950 for the County, events were not documented per jurisdiction until 1993. The 
tornado event reported for the City is listed in Figure ST.08.  

Fatality, injury and damage amounts are shown in Figure ST.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being most 
catastrophic. According to the reported previous tornado occurrences in the jurisdiction, the maximum 
tornado extent experienced was a category F2. Refer to Chapter 2, the risk assessment portion within the 
main plan, for a description of tornado extent scales, Fujita (F) Scale and Operational Enhanced Fujita (EF) 
Scale.

Based on 1 reported event in 23 years, the City of Stafford can expect a tornado event approximately 
once every 23 years on average in the future, with up to an F2 magnitude. Therefore, there is a 4% chance 
of a tornado event in a given year. 

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The City 
of Stafford has experienced a tornado at an F2 level in the past. If similar events were to happen in the 
future, the type of impacts that the planning area could expect associated with that magnitude would 
include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes completely 
destroyed; train boxcars overturned; large trees snapped or uprooted; smaller debris 
turned into missiles. 

  (Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Figure ST.08, Tornado Events, City of Stafford

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

STAFFORD 11/17/2003 Tornado F2 0 0 300,000 0

(National Oceanic and Atmospheric Administration, 2016)
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Critical infrastructure could be disrupted, resulting in periods of impact to service 
of residents due to damages to the facilities themselves or lack of back-up utility 
resources.     

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as 
they may not have been installed or anchored correctly and can be moved and 
overturned in high winds. According to HAZUS, the jurisdiction contains 164 mobile 

and manufactured homes which comprises approximately 4% of the total building count. 

The 9 City structures (City Hall, Civic Center, 3 Fire Stations, Maintenance Facility, Municipal Court, Police 
Department and Stafford Centre) that support City operations are not retrofitted or hardened against the 
impacts of high winds associated with a tornado event. These structures are vulnerable to impacts to the 
roof, windows, and structural supports. Damages sustained by a tornado event to these facilities could 
hinder the ability to provide crucial services needed by the community.

There are not any temporary shelters available to accommodate residents affected by a tornado. 
Sheltering efforts would need to be coordinated through Fort Bend County. City Hall could be used in the 
event of a disaster. The City maintains outdoor warning sirens but does utilize the Greater Harris County 
9-1-1 system for emergency communications sources for residents. 

Stafford has previously experienced debris accumulation on roadways during windstorm events. This 
illustrates vulnerability as strong winds and debris accompany tornadoes. Such incidents could negatively 
impact the ability of public safety officials to respond to emergency calls. 

The existence of surface overhead power lines also poses a vulnerability to electrical outages. The lack of 
a generators at the City Buildings poses a possible interruption to emergency response functions.  
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion within the main plan) 
shows the location of expansive soil areas for the City. The entire extent of the 
jurisdiction is classified as having less than 50 percent of the area underlain by soils 
with clays of high swelling potential, therefore all of the jurisdiction is equally at 
risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes are the most visible impacts 
to infrastructure and structures. Undocumented reports of impact include small cracks to foundation and 
terrain could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and 
possible structural shifting could occur with natural conditions that increase soil swelling. 

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the City was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could be 
impacted by expansive soils in the event of shrink-swell activity. Several Stafford city structures were 
constructed without standards that required proper soil compaction as a means to reduce the effects of 
expansive soils, leaving some of the City’s main critical facilities vulnerable to foundation cracking and 
structure damage. 
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Floods

Floods: Location

The location of 1% (100-year) and 0.2% (500-year) Annual Chance Event (ACE) 
floodplains are shown in Figure ST.09. In addition to the mapped floodplain, 
unnamed tributaries to Stafford Run and Keegan’s Bayou are located within the 
City; therefore, localized flooding could also occur. Roads and structures adjacent 
to these tributaries and areas within the floodplain are the locations within 

the planning area that are most affected by flooding. Figure ST.10 provides the total acreage in the 
jurisdiction that is located in the 1% and 0.2% floodplains. 

Figure ST.09, Special Flood Hazard Areas, City of Stafford

Figure ST.10, City of Stafford Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

14 15 0

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for the City of Stafford in the NOAA Storm Events Database, Figure 
ST.11 lists the 19 documented events reported for Fort Bend County and its 
unincorporated jurisdictions from year 1997. Due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the City of Stafford may have been affected by many of the events 

that were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure ST.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure ST.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the City may have been affected by many of the events that were reported 
for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort Bend 
Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations referred to 
in Floods: Previous Occurrences above.
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Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the 
planning area to run a weighted area analysis to get jurisdictional results. The following describes results 
of the 100-year Return (1% Annual Chance Event) weighted area analysis.

Figure ST.12, Building Counts, City of Stafford

Residential Commercial Other Total
3,710 591 306 4,607

Figure ST.13, Building Replacement Value, City of Stafford

Building ($) Content ($) Total ($)
2,125,556,073 1,556,707,236 3,682,263,309

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights,
100 year Water Surface Elevations (WSE’s) and HAZUS depth grids. An example
of flooding within the jurisdiction is the area along Stafford Run Creek. With 
Stafford Run Creek having an approximate normal in-channel elevation of 66 
feet near Promenade Blvd (per Light Detection and Ranging [LiDAR]), and an 
intersecting 100 year WSE of proximately of 73 feet, overbank flood depths would 

be 7 feet at this location.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, the City of Stafford can expect a flood event approximately once every year on average in the 
future, with depths of up to 7 feet.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within the City. “At least moder-
ately damaged” is defined by HAZUS as greater than 10% damage to a building. 

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $3,682,263,309. There were no building losses estimated for this scenario.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of available hospital beds are ready 
for use by patients already in the hospital and those injured by an event.  
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National Flood Insurance Program Repetitive Loss (RL)

The City of Stafford is a current participant in the National Flood Insurance Program (NFIP) and has 19 
tallied RL payments for a total 9 structures (as of February of 2017) with an average total (building & 
contents) payment of $13,595.50.

Figure ST.14, Repetitive Loss Counts, City of Stafford

Structure Type Number of Structures Amount of Claims
Residential 8 $198,918.47

Non-Residential 1 $69,347.13

Debris Generation

HAZUS estimates that no debris will be generated in this scenario requiring no 
truckloads (with 1 to 25 tons per truck) to remove.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from 
their homes due to the flood and the associated potential evacuation. HAZUS also 

estimates those displaced people that will require accommodations in temporary public shelters. The 
model estimates no one will be displaced or require temporary shelter due to the flood.  

Floods: Vulnerability Summary

Instances of localized structural flooding can and do occur outside of the mapped SFHA. Because 
the structures located outside of the SFHA floodplain are not required to construct their finish floor 
elevations at or above an elevation based on regulatory flood elevations, it is possible for localized 
flooding to partially or fully inundate these structures. There are 9 repetitive loss structures within 
Stafford, however only 14 acres of mapped SFHA along the Stafford River. Older homes within the 
community that were constructed before the adoption of the Flood Insurance Rate Maps (FIRM) and 
passing of the flood damage prevention ordinance were permitted to construct at possibly higher risk 
elevations.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 2017). 
The City of Stafford is located within a known USGS groundwater depletion area, as 
illustrated in Figure ST.15. This figure shows groundwater depletion within the US 

from 1900 to 2008 where long-term depletion rates were calculated from 40 separate aquifers measuring 
loss over that time. The City is in an area of the Gulf Coast Aquifer estimated to have had a cumulative 
annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure 
ST.15 also shows the locations of recent study sites discussed in the next section.

Figure ST.15, Groundwater Depletion Zones, City of Stafford

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 
Extensometer sites that were equipped with GPS antennas atop the extensometers’ inner pipe were used 

(Groundwater depletion in the United States (1900−2008), 2013)
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as Continuous Operating Reference Stations (CORS). Additional GPS sites were 
developed, Periodically Active Monitor Sites (PAMS), to calculate average weekly 
heights. This data was processed against the data calculated by the CORS sites to 
calculate subsidence rates at each site. The closest site to the City of Stafford is 
PAM 04 ≈ 0.13 miles south of the planning area, as shown in Figure ST.15. PAM 04 
was listed in the report to have had -0.05 feet of subsidence in the year 2015 with 
cumulative recorded subsidence of -0.73 feet since the first recorded observation 
in August of 1996 (Fort Bend Subsidence District, 2015). Although no monitoring 
sites were listed within the planning area, it can be assumed that the City would 

experience similar rates of occurrence as those observed at the closest proximity sites. It should be 
noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area, PAM 04, had subsidence occurring at a rate of -0.05 feet within 1 year.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure ST.15, the entire City of Stafford is located within a known groundwater depletion area. 
With the documented occurrence of subsidence from recent studies, the probability of a future land 
subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.05 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

The entire City of Stafford is vulnerable to the affects of land subsidence. The possible impact of isolated 
incidents within the region could include damage to any, but not all, of the 4,607 structures located in the 
zone in the event of a continued occurrence. These structures are cumulatively valued at approximately 
$3,682,263,309 based on HAZUS building and content values.

The lack of incidences and testimonies of impact lends to a general dismissal of the risks of land 
subsidence. As the community experiences periods of depletion of groundwater, the risk of land 
subsidence is increased and may impact the community. As water may become a scarcer resource in the 
State, and in the County, a lack of mitigation could lead to increased damage to structures and roads. 
There is a focus group aimed at reducing the subsidence hazard, and to help reduce vulnerability. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City of 
Stafford is equally exposed to a hurricane or tropical storm. Figure ST.16 illustrates 
the location of the planning area with historical hurricane and tropical storm paths 
documented by NOAA.

Figure ST.16, Historical Hurricane/Tropical Storm Paths, City of Stafford

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure ST.17 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Stafford. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the City would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 
5 categories, 5 being the most catastrophic. According to the previous hurricane and tropical storm 
occurrences in the planning area, the maximum hurricane extent experienced were Category 4 hurricanes 
in 1900 and 1915. Refer to Chapter 2, the risk assessment portion within the main plan, for a description 
of storm extents. 

Figure ST.17, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years on average in the planning area. Since hurricane 
and tropical storm events can happen anywhere throughout the HMP update area, 
the City of Stafford’s future probability is assumed to be similar to the surrounding 
County area. In the future, the City can expect an event approximately once every 
6 years on average, of up to a magnitude of a Category 4 Hurricane at a 100-year 
Max Wind Speed of 108 mph based on historical extents and HAZUS analysis (refer 
to Chapter 2, the risk assessment portion within the main plan, for a description of 
storm extents).

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis.

Figure ST.18, Property Damage Losses, City of Stafford

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

3,682,263,309 55,707,000 11,606,000 67,313,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $67,313,000. The majority of damage can be expected to 
impact residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural 
and religious buildings. It is estimated that 25 buildings will experience severe damage and 9 will be 
completely destroyed. Exposed Value is the total building and content values for structures within the 
community. Loss values are divided separately for building and content loss in dollars. Property damage 
losses are shown in Figure ST.18.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6 percent) are available for 
use by patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds 
will be in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For the 
jurisdiction’s total building debris of 9,291 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 372 truckloads (with 1 to 25 tons per truck) to remove. 

For trees, the model also estimates that a total of 11 tons of tree debris will be generated. The number 
of tree debris truckloads will depend on how the 11 tons (110 cubic yards) of tree debris are collected 
and processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
155 households to be displaced due to the hurricane and 39 persons will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Stafford can expect to be impacted with 
debris and experience possible utility interruptions of critical infrastructure during a hurricane or tropical 
storm event. The 9 City of Stafford structures (City Hall, Civic Center, 3 Fire Stations, Maintenance Facility, 
Municipal Court, Police Department and Stafford Centre) have not been retrofitted or hardened against 
the impacts of the lightning, high winds and heavy rains associated with hurricanes and tropical storms. 
During an unprecedented and extreme event, these structures are vulnerable to impacts to the roof, 
windows and structural supports.
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 Wildfires

  Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure ST.19 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
City of Stafford. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 
4 percentile weather categories. 

Figure ST.19, Fire Intensity Scale (FIS), City of Stafford

 (Texas A&M Forest Service, 2016)
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  Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Stafford. As of the data collection effort in 2016, the 
sources’ available data ranged from the years 1980 to 2015.

  Wildfires: Extent and Probability

Figure ST.20 lists the Fire Intensity Acreage for the City according to the Texas 
A&M Forest Service TxWRAP Community Summary Report. For a description of 
the Characteristic Fire Intensity Scale (FIS), refer to Chapter 2, the risk assessment 
portion within the main plan.

Figure ST.20, TxWRAP Fire Intensity Acreage – City of Stafford

Class Acres Percent

Non-Burnable 776 45.30%
1 (Very Low) 223 13.00%

1.5 163 9.50%

2 (Low) 50 2.90%

2.5 39 2.30%

3 (Moderate) 462 27.00%

3.5 0 0.00%

4 (High) 0 0.00%

4.5 0 0.00%
5 (Very High) 0 0.00%

Total 1,713 100.00%

Although there were no wildfire ignition reports found for the City of Stafford from TxWRAP or USGS 
Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning or 
human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss of 
life. Figure ST.21 below lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the City of Stafford, according to the Texas A&M Forest Service TxWRAP Community Summary 
Report. 
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Figure ST.21, WUI Acreage, City of Stafford

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 2 0.1 % 33 5.5 %

1hs/40ac to 1hs/20ac 11 0.4 % 67 11.2 %

1hs/20ac to 1hs/10ac 4 0.2 % 72 12.0 %

1hs/10ac to 1hs/5ac 22 0.8 % 46 7.6 %

1hs/5ac to 1hs/2ac 2 0.1 % 28 4.6 %

1hs/2ac to 3hs/1ac 1,081 41.7 % 267 44.6 %

GT 3hs/1ac 1,468 56.7 % 87 14.4 %

Total 2,590 100% 600 100%

Wildfires: Vulnerability Summary 

The City of Stafford faces wildfire risk associated with the proximity of wooded 
and vegetated areas to vegetated lots and residential structures, indicated by 
high percentage of homes located in high WUI housing densities. There are fire 
hydrants within the community that are maintained by the Fort Bend County Water 
Control Improvement District, No. 2. 3 fire stations exist within the City. Citizens can 
schedule pick-ups s for brush and limb collection (within a certain diameter) at any 
time contingent upon the yard waste being properly bundled. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Stafford completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the City are shown 
below on Figure ST.22 where hazard values are shown from highest to lowest risk. Ranking order and risk 
ranking value ties are attributed to little to no public survey participation for the community.

Figure ST.22, Risk Ranking Results, City of Stafford

Ranking Order Hazard Risk Ranking Value

1 Tornadoes 84
1 Hurricanes/Tropical Storms 84
3 Drought 82

3 Extreme Heat 82

3 Severe Winter Storms 82
3 Wind Storms 82
7 Hail Storms 75
8 Lightning 61
9 Floods 48

10 Wildfire 41
11 Expansive Soils 38
12 Land Subsidence 30
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure ST.23, Existing Capabilities, City of Stafford

Capability Name Capability Type Ability to Expand/Improve

Mayor Pro-Tem Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Public Works Director/
Floodplain Administrator

Staff

Compliance with flood damage prevention ordinance. 
Participate in MPC.

Emergency Management 
Coordinator

Management of City-level HMP updates. Attend advanced 
floodplain management training.

Engineer Expertise in structural mitigation projects. Participate in 
MPC.

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
Zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief.

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).

3.2 NFIP Participation
The City of Stafford currently participates in the National Flood Insurance Program. Stafford has a 
floodplain administrator on-staff that solely handles the administration of regulating development in 
the Special Flood Hazard Area (SFHA). The City has adopted higher standards in their flood damage 

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure ST.23) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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1  Drainage Improvements (previously action 2 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Drainage improvements to Stafford Oaks by 
installation of a storm sewer under existing 
ditch, cleaning of ditch, and replacing 
bridges the impede drainage flow. 

Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$625,000 / General Fund 12 months Seeking 
Funding E

Cost and Benefit Considerations
Initial project review indicates project is cost effective.

3.4 Mitigation Actions

Figure ST.24, Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

prevention ordinance and requires 12 inches of freeboard above the Base Flood Elevation. The City will 
continue to explore options for higher standards and also consider participation in the Community Rating 
System. Stafford has a total of 485 NFIP policies in force, as of June 2017. This totals $147,506,100 in total 
insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 
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3  Surge Protection (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Lightning Install lightning and surge protection 
measures for critical infrastructure. This 
project will allow for continuation of 
critical services and minimize damage to 
new critical facilities and structures due to 
severe weather. 

City of Stafford OEM, IT, and Public 
Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started E

Cost and Benefit Considerations
Not independently cost-effective, but essential to maintain operation of critical facilities.

2  Communication and Outreach (previously action 4 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increase early warning system alert capabilities for 
public/private schools and colleges. As part of the 
early warning system, enhance the AM radio station 
as well as communications plan and use this as a tool 
to increase public awareness of natural hazards 
and hazardous areas; distributing public awareness 
information regarding hazards and potential 
mitigation measures. Promotional sources would 
include City website, social media, and public 
education programs.

City of Stafford OEM

Cost Estimate/Funding Schedule Status as of 
2017

*Risk 
Focus:

TBD / General Fund / In-kind Services 60 months

Partially 
complete. AM 
radio station 
completed in 
May, 2011. 

Seeking 
funding for 

the remainder 
of the project.

N/A

Cost and Benefit Considerations
Not independently cost-effective.
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4  Cooling Center Awareness/Education Program (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Develop/implement cooling center 
awareness/education program. 

City of Stafford OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during extreme heat events.

5  Cooling Center Plan (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Develop cooling center plan. City of Stafford OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during extreme heat events.

6 Hardening of Critical Infrastructure and Higher Standards for New Structures (previously action 
9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Lightning, Expansive Soils, 

Floods, Hurricanes/Tropical 
Storms, Land Subsidence

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows 
and doors. Integrate higher levels of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-18 months per project Not Started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost
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7  Relocation of Critical Infrastructure (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Expansive Soils Relocation of critical infrastructure that is 
currently located within flood hazard areas 
to a location outside of the floodplain. 
Consideration for expansive soil areas when 
selecting location. 

City of Stafford
Mayor’s Office

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started E

Cost and Benefit Considerations
Initial project review indicates project is cost-effective.

9  Development/Modification of Building Codes (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Development/Modification of building 
codes – Tornado Hazard. Development/
Modification of building codes to require 
tie-downs for manufactured homes. 
Research seismic codes for manufactured 
homes. 

City of Stafford Public Works and OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life, injuries, and property damage during 

significant storms.

8  Installation of Emergency Generators (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricanes/

Tropical Storms

Installation of generators / power back-
up systems at the Stafford Centre which 
includes the AM radio station and serves as 
a shelter. 

City of Stafford
OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Initial project review indicates project is cost-effective.
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10  Development/Modification of Building Codes (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms, 

Expansive Soils

Development/Modification of building 
codes / ordinances for mitigation of 
hurricane wind hazards. Review and 
implement new City ordinances to protect 
power lines. Require homeowners to keep 
trees and limbs farther away from the 
lines to reduce power outages. Require 
documentation of proper soil compaction 
for foundations. 

City of Stafford Mayor’s Office and 
OEM

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life, injuries, and property damage during 

significant storms.

11  Clean-up of Wildfire Areas (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Clean-up of heavy wildfire fuel areas 
(abandoned buildings, abandoned lands, 
etc.). 

City of Stafford Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.

12  Home Heating Safety Program (previously action 15 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storm Develop/implement home heating safety 
program.

City of Stafford Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during winter storm events.
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13  Tree Management (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storm, 
Lightning, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms, Wildfires

Develop/implement tree management 
planning and mitigation measures. This will 
minimize the damage to existing structures 
associated with falling debris from unstable 
trees systems.

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.

15  Shelter for Hail (previously action 20 in 2011 plan)

Hazard Item Description Implementation Agency 

Hailstorms Construct shelter for critical equipment and 
vehicles. 

City of Stafford OEM and Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.

14  Community Wildfire Protection Plan (previously action 17 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Coordinate with Texas Forest Service to 
develop a Community Wildfire Protection 
Plan. 

City of Stafford Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.
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16  Water Smart Education Program (previously action 21 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop/implement water smart 
awareness/education program. 

City of Stafford OEM and Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs. Emergency 

Management Program Grants (EMPG) / In-kind 
Services

12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.

17  Modification of Ordinances (previously action 22 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Development/Modification of ordinances 
for mitigation of drought related hazards.

City of Stafford OEM and Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective.

18  Flood Study (previously action 23 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Conduct study for updating local flood risk areas and mapping. The 
study will identify at risk structures in the updated flood hazard areas. 
The study will also identify localized flood risk areas within the city 
both within and outside of the floodplain inundation limits, identify 
possible future locations for retention ponds, and identify local roads 
with flood risk and possible remaining egress routes. 

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017

*Risk 
Focus:

TBD / Possible funding sources 
include FEMA’s HMGP and PDM 

Programs / In-kind Services
12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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19  Flood Warning System (previously action 24 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Expand current flood warning system(s). 
The flood warning system will increase 
accuracy of real-time monitoring of flood 
hazard areas. The system will also minimize 
flood damage by providing better flood 
hazard monitoring. 

City of Stafford
Office of Emergency Management 

(OEM)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms

20  Development/Modification of Building Codes (previously action 25 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms

Develop zoning/city/storm water 
ordinances for mitigation of riverine and 
coastal flood hazards. Include seismic codes.

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
Hazard Mitigation Grant Program (HMGP) and 
Pre-Disaster Mitigation Grant Program (PDM) / 

In-kind Services

12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life, injuries and property damage during significant 

storms.
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21  Supplemental Benchmark Elevation Program (previously action 26 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Establish local supplemental benchmark 
elevation program. Establishing these 
benchmarks will decrease damage to 
existing and future structures by providing 
more accurate and up-to-date base 
elevations used as a basis for building/
zoning codes and ordinances.

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing property damage in the event of a flood.

22  Improve Storm Sewer

Hazard Item Description Implementation Agency 

Floods Improve storm sewer to lower hydraulic 
grade line in Sugar Creek subdivision.

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$2.5M / General Fund / In-kind Services 36 months Not started E

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing property damage in the event of a flood.

23  Implement Drainage Improvements

Hazard Item Description Implementation Agency 

Floods Implement Drainage improvements in 
Missouri City Estates – replace open ditches 
by – installing storm sewers and level 
ground to reduce overland and shallow 
flooding within neighborhoods.

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$4.35M / General Fund / In-kind Services 36 months Not started E

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing property damage in the event of a flood.
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24  Harden Air Filtration and Critical Infrastructure

Hazard Item Description Implementation Agency 

Wildfire To support high efficiency particulate air 
resistance filters in order to minimize 
health risks and property damage due 
to air particulate hazards and minimize 
equipment damage due to smoke.  

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100.000 / General Fund / In-kind Services 12 months Not Started E

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing property damage in the event of a wildfire.
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Figure ST.25, Mitigation Action Summary Worksheet

3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure ST.25. Mitigation action prioritization, Figure ST.25, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.
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Figure ST.26, Mitigation Action Prioritization 
(With Hazards in order of highest priority to lowest)

Mitigation Action
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R
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Total Score

2. Communication and Outreach
+ 0 + + + 0 + + 0 + 84 91

6.Hardening of Critical Infrastructure 
and Higher Standards for New 
Structures

+ + + + 0 0 + + 0 + 84 91

8. Installation of Emergency 
Generators + 0 + + 0 0 + + 0 + 84 90

12. Home Heating Safety Program
+ + + + 0 0 + + + + 82 90

13. Tree Management
0 + + + 0 + 0 + 0 + 84 90

4. Cooling Center Awareness
+ 0 + + + 0 + + + 0 82 89

5. Cooling Center Plan
+ 0 + + + 0 + + + 0 82 89

16. Water Smart Education Program
0 0 + + 0 0 + + + + 82 88

9. Development/Modification of 
Building Codes 0 + + 0 0 0 - + 0 + 84 87

10. Development/Modification of 
Building Codes 0 + + 0 0 0 - + 0 + 84 87

20. Development/Modification of 
Building Codes 0 + + 0 0 0 - + 0 + 84 87

17. Develop Modification of 
Ordinances 0 + + 0 0 0 - + 0 0 82 84

15. Shelter for Hail
+ 0 + + 0 0 + + 0 0 75 80
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Figure ST.26, Mitigation Action Prioritization 
(With Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety
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R
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Score 

Total Score

3. Surge Protection
+ + + + 0 0 + + 0 + 61 68

1. Drainage Improvements
+ + + + 0 0 + + 0 + 48 55

19. Flood Warning System
+ 0 + + 0 0 + + + + 48 55

7. Relocation of Critical Infrastructure
+ + + 0 0 0 + + 0 + 48 54

22. Improve Storm Sewer
+ + + 0 0 0 + + 0 + 48 54

23. Implement Drainage 
Improvements + + + 0 0 0 + + 0 + 48 54

18. Flood Study
0 + + 0 0 0 0 + + + 48 53

21. Supplemental Benchmark 
Elevation Program 0 + + 0 0 0 0 + 0 0 48 51

11. Clean-up of Wildfire Areas
+ + + + 0 + + + + + 41 50

14. Community Wildfire Protection 
Plan + + + + 0 + + + + + 41 50

24. Harden Air Filtration and Critical 
Infrastructure + + + + 0 0 + + + 0 41 48
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Figure ST.27, Mitigation Action Impact, City of Stafford
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Mitigation Actions by Hazard

The mitigation actions in Figure ST.27 are shown with the hazards they mitigate.
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3.6 Integration Efforts 

Figure ST.28, Plan Integration Efforts, City of Stafford

Name of 
Document Type Item Type Process for Integration

City of Stafford 
Development 
Services

Program Action

Integration of mitigation practices and risk 
assessment data into existing permitting system to 
ensure that safe growth is implemented within the 
City. Elements of the mitigation plan will be added 
to existing standard operating procedures and the 
drafts will be reviewed and subject to department 
head approval before implementation. 

Community 
Development Block 
Grant

Funding Action

Produce obligation packets for mitigation actions 
that meet CDBG criteria. Gain City Council approval 
for project applications for funding. Once approved, 
submit Plan applications to appropriate State agency 
for review and approval. 

Community 
Development Block 
Grant- Disaster 
Recovery Funding

Produce obligation packets for mitigation actions 
that meet CDBG-DR criteria. Gain City Council 
approval for project applications for funding. Once 
approved, submit Plan applications to appropriate 
State agency for review and approval. 

Hazard Mitigation 
Grant Program 
(HMGP) 

Identify actions that can be funded through new and 
existing grant awards. Review existing mitigation 
actions for eligibility for the grant program, to 
include Benefit Cost consideration. Prepare grant 
application documents in advance to prepare for 
future grant application periods.

Process involves identification of actions from Plan; 
obtaining Council approval to apply; notification 
of interest in grant to the public; completion of 
application for funding; if awarded, obtaining Council 
approval to accept; if accepted, administration of 
funds and implementation of project.

Pre-Disaster 
Mitigation (PDM)
Flood Mitigation 
Assistance (FMA)

TWDB Flood 
Protection 
Planning (FPP) 
Grant

TWDB Clean Water 
State Revolving 
Fund (CWSRF)

Identify actions that can be funded through new and 
existing loans. Review existing mitigation actions 
for eligibility for the loan program, to include 
Benefit Cost consideration. Prepare loan application 
documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to 
apply; notification of interest in loan to the public; 
completion of application for loan; if awarded, 
obtaining Council approval to accept; if accepted, 
administration of funds and implementation of 
project.

Texas Water 
Development Fund 
(DFund)

Incorporation Achievements Since Previous Plan Update
Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.

Figure ST.28 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Stafford documents, programs and regulations.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
There has been significant development within the City of Stafford. Due to its popularity for not collecting 
property tax, it is expected that the next 5 years will continue to show growth in both residential 
and business growth as residents from neighboring Harris County continue to migrate away from the 
Cities. The higher standards being required for future development will decrease vulnerability for new 
development in the floodplain.

4.2 Progress in Mitigation Efforts
Past Mitigation Action Progress Reports Summary Completed and Canceled

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. With increasing growth, the community has 
focused on improving City Services for citizens including infrastructure for utilities and public safety. The 
community maintains a high priority for flood mitigation projects to reduce the number of repetitive loss 
structures within their community. 

 Dam/Levee Inspection, Maintenance, and Monitoring Program (previously action 19 in 2011 
plan)

Hazard Item Description Implementation Agency 

Floods, Dam/Levee Failure This program will minimize the risk of dam/
levee failures and related damages to future 
structures by monitoring the maintenance 
and inspection schedules. 

City of Stafford Public Works

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months

Canceled 
because it is a 
maintenance 

program and not 
mitigation action

N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries in the event of a dam/levee failure.

 Dam/Levee Failure Inundation Study (previously action 18 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Dam/Levee Failure Conduct dam/levee failure flood inundation 
study. The study will identify future areas of 
development in the dam/levee failure area.

City of Stafford Administration 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / Possible funding sources include FEMA’s 
HMGP and PDM Programs / In-kind Services 12 months

Canceled 
because there 
are no dams 

or levees.

N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries in the event of a dam/levee failure.
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure ST.29, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Stafford
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Jurisdiction Adoption Documentation Placeholder
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City of Weston Lakes Annex
Section 1: Organize and Review
This section contains a brief 
description of the City of Weston 
Lakes and its jurisdictional features. 
In addition, Section 1 contains the 
following details regarding Weston 
Lake’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure WL.01, Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The City of Weston Lakes borders 
the Brazos River and is neighbor to 
the City of Fulshear to the east and 
the City of Simonton to the west (as 
shown in Figure WL.01). The City 
was incorporated as a Type B City 
in May of 2008. Elected officials 
include a Mayor, 5 Aldermen, and a 
City Marshall. The City does not own 
any land, therefore, the City Hall 
resides in Simonton. Weston Lakes 
is home to approximately 3,500 
people, 45 of which are part of the 
agricultural section that makes up 
approximately 200 acres of the 
jurisdiction. The remainder of the 
City resides in a gated section that 
includes 1,500 home sites (1,300 
of which have been developed), a 
golf course, country club, private 
roads, golf course ponds, two parks 
and two waterways. The Lamar 

Map Not to Scale.

NORTH

Brazos River

KATY

HOUSTON

HOUSTON

SUGAR LAND

10 

69

90

90

59

6

36

99

Map Not to Scale.

NORTH

*Population: 2,393

Size of Community: 2.62 miles

*Population over 65 years old: 435

*Population under 16 years old: 505

*Economically Disadvantaged Population ($0-$20k) : 36

Weston Lakes is serviced by the following 
responders:

Fire: Fulshear Simonton Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fort Bend County Sheriff’s Office

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Community Planning Involvement

Figure WL.03, Utility Providers

Type Provider

Electric CenterPoint is the carrier

Water
Municipal Utility District 81, and a private water 

company called AquaTexas for the Southern part of 
Weston Lakes that serves approximately 250 homes

Figure WL.02, Major Employers

Business Type Name of Employer

Hospitality Weston Lakes County Club
 (Interview, Emergency Operations Chief, 2017)

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off (Webinar)
 9 Risk Assessment
 9 Mitigation Strategy

Figure WL.04, City of Weston Lake Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure WL.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Weston Lakes MPC.

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Consolidated Independent School District educates and serves the youth of this small community. 
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1.2 Outreach Strategy
The City of Weston Lakes was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Weston Lakes advertised the Fort Bend County HMP Update Public Survey through their community 
email listing. Weston Lakes residents provided a total of 213 responses to the survey. Survey data was 
directly incorporated into the risk ranking process for hazards and mitigation actions. Details regarding 
the incorporation of the survey results are included in Chapter 2, the risk assessment portion of the main 
plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Weston Lakes MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, City staff and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the City of Weston Lakes website 
from July 14, 2017 until July 28, 2017. A hard copy was placed in the Weston Lakes City Hall (located in 
Simonton). Comments were collected via online form. 

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure WL.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure WL.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Covenants, Conditions, and 
Restrictions Rules

Considered ways to enhance existing Property Owners Association 
guidelines, which include building and lot maintenance standards, in 
order to institute flood mitigation and wildfire mitigation actions. 

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Section 2: Risk Assessment
Weston Lake’s Jurisdictional Hazards

This section contains Weston Lake’s hazard profiles for each natural hazard included in the Fort Bend 
County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Weston Lakes was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the City of Weston Lakes is exposed to some degree of hail 
hazard. Since hail can occur at any location, hail events could be experienced 
anywhere within the planning area.

Hailstorms: Previous Occurrences

Since hail can occur at any location, hail events could be experienced anywhere within the jurisdiction. 
While the City of Weston Lakes has not had any previous occurrences reported through the NOAA Storm 
Events Database, if an event were to occur, it would be similar in size and magnitude to events within 
the surrounding County area. Figure WL.06 lists the 37 hail events reported for Fort Bend County and its 
unincorporated jurisdictions since the year 1961. 

Fatality, injury and damage amounts are shown in Figure WL.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Figure WL.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0
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Figure WL.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent 
index to measure hail called the Hailstorm Intensity Scale. According to the 
reported previous hail occurrences in the surrounding areas, the maximum hail 
extent experienced hailstones up to 2 inches or 50.8 millimeters in diameter, 
corresponding to a TORRO Hailstorm Intensity Scale classification of “Destructive.” 
Refer to Chapter 2, the risk assessment portion of the main plan document, for hail 
extent scale descriptions.

Based on 37 reported events in 55 years, a hail event occurs approximately every 1 to 2 years on average 
in Fort Bend County. Since hail events can happen anywhere throughout the HMP update area, the City 
of Weston Lakes’ future probability is assumed to be similar to the surrounding County area. The City 
can expect a hail event approximately once every 1 to 2 years on average in the future, with hail up to 2 
inches, or 50.8 millimeters in diameter, corresponding to a TORRO Hailstorm Intensity Scale classification 
of “Destructive.” Therefore, there is a 67% chance of a hailstorm event in a given year.
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Hailstorms: Impact

Although there are no specific occurrences for which hailstorm damages are 
captured from the NOAA database, based on the maximum hail extent experienced 
(2 inches or 50.8 mm) in the surrounding County area as well as from community 
testimony, the TORRO Hailstorm Intensity Scale indicates that impact can be 
expected to include any of the following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries

Hailstorms: Vulnerability Summary

One serious hailstorm in the recent past resulted in many residences experiencing broken windows, 
according to community testimony. Besides damage to private property, there is no impact to the City, 
as Weston Lakes owns no vehicles or city equipment other than an Emergency Management Operations 
trailer. Their City Hall is located outside of the City limits, and is a rented space within the Simonton City 
Hall.



8

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Weston Lakes 

Windstorms

Windstorms: Location

The entire extent of the City of Weston Lakes is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

Since windstorms can occur at any location, wind events can be experienced anywhere within the 
jurisdiction. While the City of Weston Lakes has not had any previous occurrences reported through the 
NOAA Storm Events Database, if an event were to occur, it would be similar in size and magnitude to 
events within the surrounding County area. Figure WL.07 lists the 51 wind events reported for Fort Bend 
County and its unincorporated jurisdictions since the year 1955. 

Fatality, injury and damage amounts are shown in Figure WL.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure WL.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/25/1955 Thunderstorm 
Wind 66 kts. 0 0 0 0

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 65 kts. 0 0 0 0

FORT BEND 
CO. 2/4/1964 Thunderstorm 

Wind 51 kts. 0 0 0 0

FORT BEND 
CO. 5/17/1968 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 8/28/1971 Thunderstorm 

Wind 50 kts. 0 0 0 0

FORT BEND 
CO. 9/3/1975 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 7/26/1977 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 8/20/1978 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/22/1979 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 7/10/1979 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/15/1980 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/23/1981 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/9/1981 Thunderstorm 

Wind NA 0 0 0 0
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Figure WL.07, Reported Wind Events, Fort Bend County, Cont’d

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 8/4/1986 Thunderstorm 
Wind NA 0 0 0 0

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/15/1987 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/16/1987 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/3/1989 Thunderstorm 

Wind 52 kts. 0 0 0 0

FORT BEND 
CO. 4/26/1990 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/22/1992 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 2/24/1992 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 4/5/1994 Thunderstorm 

Wind NA 0 0 0 0

Longpoint 6/9/1994 Thunderstorm 
Wind NA 0 0 5,000 0

Lake Olympia 6/20/1994 Thunderstorm 
Wind NA 0 0 5,000 0

FORT BEND 
CO. 10/8/1994 Thunderstorm 

Wind NA 0 0 5,000 0

FORT BEND 
CO. 1/22/1995 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 6/28/1995 Thunderstorm 

Wind NA 0 0 5,000 0

FORT BEND 
CO. 8/18/1995 Thunderstorm 

Wind NA 0 0 5,000 0

FORT BEND 
(ZONE) 2/20/1997 Strong Wind NA 0 0 15,000 0

CLODINE 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000 0

GUY 5/10/1999 Thunderstorm 
Wind NA 0 0 15,000 0

COUNTYWIDE 8/31/1999 Thunderstorm 
Wind NA 0 0 50,000 0

COUNTYWIDE 4/16/2001 Thunderstorm 
Wind NA 0 0 1,000,000 0

GUY 8/28/2001 Thunderstorm 
Wind NA 0 0 25,000 0
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Figure WL.07, Reported Wind Events, Fort Bend County

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND 

CO. 7/10/1981 Thunderstorm 
Wind NA 0 0 0 0

FORT BEND 
CO. 6/16/1983 Thunderstorm 

Wind 52 kts. 0 0 0 0

FORT BEND 
CO. 8/20/1985 Thunderstorm 

Wind 56 kts. 0 0 0 0

FORT BEND 
CO. 10/15/1985 Thunderstorm 

Wind NA 0 0 0 0

FORT BEND 
CO. 5/17/1986 Thunderstorm 

Wind 56 kts. 0 0 0 0

FRESNO 9/20/2001 Thunderstorm 
Wind NA 0 0 5,000 0

CLODINE 6/16/2002 Thunderstorm 
Wind  51 kts. EG 0 0 2,000 0

FRESNO 7/18/2003 Thunderstorm 
Wind 52 kts. EG 0 0 4,000 0

DEWALT 6/21/2008 Thunderstorm 
Wind 59 kts. EG 0 0 25,000 0

CLODINE 9/3/2009 Thunderstorm 
Wind 70 kts. EG 0 0 3,000 0

TAVENER 10/29/2009 Thunderstorm 
Wind 50 kts. EG 0 0 0 0

CLODINE 6/5/2011 Thunderstorm 
Wind 53 kts. EG 0 0 3,000 0

FRESNO 8/16/2013 Thunderstorm 
Wind 55 kts. EG 0 0 0 5,000

TAVENER 5/26/2014 Thunderstorm 
Wind 61 kts. EG 0 0 0 0

Total 0 0 $1,187,000 $5,000
NA - No data available       EG - Estimated Gust

(National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed 
conditions on land and sea. According to the reported previous windstorm 
occurrences in the surrounding areas, the maximum wind extent experienced was 
70 knots (Beaufort Wind Scale Classification: “Hurricane”). Refer to Chapter 2, 
the risk assessment portion of the main plan document, for a description of wind 
extent scales.

Based on 51 reported events in 61 years, a wind event occurs approximately 
once every year on average in Fort Bend County. Since wind events can happen anywhere throughout 
the HMP update area, the City of Weston Lakes’ future probability is assumed to be similar to the 
surrounding County area. In the future, the City can expect a wind event of up to 70 knots (Beaufort Wind 
Classification: “Hurricane”), approximately once every year on average. Therefore, there is a 84% chance 
of a windstorm event in a given year. 
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Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the 
Windstorm: Extent section. Previously reported magnitudes for the surrounding 
area indicate a “Hurricane” wind extent by the Beaufort Wind Scale as involving 
trees broken or uprooted in addition to considerable structural damage. 

Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Windstorms: Vulnerability Summary

Mobile and manufactured homes are most susceptible to wind damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, 
the jurisdiction contains 40 mobile and manufactured homes which comprises approximately 4% of 
the total building count. While a majority of the homes in Weston Lakes are site-built homes, there is a 
portion of the City limits that exist outside of the fenced perimeter. This area is where the community has 
several manufactured and mobile homes located on private lots. These 3 to 4 acre lots are not held to the 
requirements of the Property Owners Association. 

Previous issues have involved tree limbs and trampolines being carried into other properties and into the 
street during windstorms. Debris from trees and property could block roadways hindering emergency 
services’ ability to assist residents. There is a service contract for debris removal through the Weston 
Lakes Property Owners Association and the Weston Lakes Golf Club that covers the gated portion of the 
City. 
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Tornadoes
Tornadoes: Location

The entire extent of the City of Weston Lakes is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the planning area. 

Tornadoes: Previous Occurrences

Since tornadoes can occur at any location, tornado events can be experienced anywhere within the 
jurisdiction. While the City of Weston Lakes has not had any previous occurrences reported through the 
NOAA Storm Events Database, if an event were to occur, the event would be similar in size and magnitude 
to events within the surrounding County area. Figure WL.08 lists the 29 tornado events reported for Fort 
Bend County and its unincorporated jurisdictions since year 1950.

Fatality, injury and damage amounts are shown in Figure WL.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure WL.08: Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0
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Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range 
from 0-6, 6 being most catastrophic. According to the reported previous tornado 
occurrences in the surrounding areas, the maximum tornado extent experienced 
were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately 
every 2 years on average in Fort Bend County. Since tornado events can happen 
anywhere throughout the HMP update area, the City’s future probability is 

assumed to be similar to the surrounding County area. The City can expect a tornado event approximately 
once every 2 years on average in the future with up to an F3 magnitude. Therefore, there is a 44% chance 
of a tornado event in a given year. 

Figure WL.08: Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016) 
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Tornadoes: Impact 

There is no specific event data available for the City of Weston Lakes, from which 
impacts would be calculated. However, it can be assumed that impacts would be 
similar to those that the surrounding County area experiences. 

Based on Fort Bend County having experienced tornadoes between F0 and F3 levels 
in the past, if similar events were to happen in the future in the City, the type of 
impacts that the jurisdiction can expect associated with those magnitudes would 
include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some 
chimney damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off 
foundation; moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes 
completely destroyed; train boxcars overturned; large trees snapped or 
uprooted; smaller debris turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, 
along with some walls; majority of trees uprooted; trains overturned; 
vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources.    

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, 
the jurisdiction contains 40 mobile and manufactured homes which comprises approximately 4% of 
the total building count. While a majority of the homes in Weston Lakes are site-built homes, there is a 
portion of the City limits that exist outside of the fenced perimeter. This area is where the community has 
several manufactured and mobile homes located on private lots. These 3 to 4 acre lots are not held to the 
requirements of the Property Owners Association. 

There are not any City-owned structures within the City for those who may want to seek emergency 
shelter during storm events. There are no warning sirens, however, Weston Lakes has active social media 
and an email distribution list. This could be supplemented by reverse 911 capabilities for Fort Bend 
County and the City of Fulshear. 

Previous issues have involved tree limbs and trampolines being carried into other properties and into 
the street during windstorms. This displays vulnerability as strong winds and debris are associated with 
tornadoes. Debris from trees and property could block roadways hindering emergency services’ ability to 
assist residents. There is a service contract for debris removal through the Weston Lakes Property Owners 
Association and the Weston Lakes Golf Club that covers the gated portion of the City. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the Risk Assessment portion within the Fort Bend 
County HMP Update) shows the location of expansive soil areas for the City. The 
entire extent of the jurisdiction is classified as having less than 50 percent of the 
area underlain by soils with clays of high swelling potential, therefore all of the 
jurisdiction is equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the City, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the City was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could be 
impacted by expansive soils in the event of shrink-swell activity.

The Property Owners Association standards for construction require soil compaction prior to foundation 
work. All new construction must be inspected for compliance, which will reduce vulnerability for newly 
constructed structures, however those that were constructed prior to the standards would be at a greater 
risk. 
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Floods

Floods: Location

The location of the 1% (100-year) Annual Chance Event (ACE) floodplains are shown 
in Figure WL.09 and are based off of the best public information available to date. 
These are the locations within the planning area that are most affected by flooding. 
Figure WL.10 provides the total acreage in the jurisdiction that is located in the 1% 
and 0.2% floodplains. 

Figure WL.09, Special Flood Hazard Areas, City of Weston Lakes

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for the City of Weston Lakes in the NOAA Storm Events Database, 
Figure WL.11 lists the 19 documented events reported for Fort Bend County and 
its unincorporated jurisdictions from year 1997. Due to the size and extent of some 

flood occurrences as well as the regional nature of reports in the NOAA Storm Events Database, the City 
of Weston Lakes may have been affected by many of the events that were reported for the surrounding 
areas.

Fatality, injury and damage amounts are shown in Figure WL.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure WL.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Figure WL.10, City of Weston Lakes Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

299 299* 0
*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE. 
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Figure WL.12, Building Counts, City of Weston Lakes

Residential Commercial Other Total
949 22 21 992

Figure WL.13, Building Replacement Value, City of Weston Lakes

Building ($) Content ($) Total
428,249,805 223,199,990 651,449,795

Floods: Significant Past Events

Although there were no flood events reported specifically for the City of Weston 
Lakes in the NOAA Storm Events Database, due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the City may have been affected by many of the events that were 
reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s 
Significant Occurrences for descriptions, to include the 3 previous Federal disaster 
declarations referred to in Previous Occurrences above. 

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 100-year Water Surface 
Elevations (WSE’s) and HAZUS depth grids. Areas along the Brazos River in the jurisdiction are exposed to 
some of the greatest flood extents. An example of flooding within the jurisdiction is the area along the 
Brazos River near Westminster Dr. This area has an approximate overbank ground elevation of 106 feet 
(per Light Detection and Ranging [LiDAR]) with an intersecting 100-year WSE of 104 feet. Although in-
channel water depths within the Creek would be greater, anticipated overbank water depths could impact 
community structures up to 2 feet in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once per year on average in Fort Bend County and its 
unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as the regional 
nature of reports in the NOAA Storm Events Database, the City of Weston Lakes’ future probability is 
assumed to be similar to the surrounding County area. The City can expect a flood event approximately 
once per year on average in the future, with flood water depths impacting community structures up to 2 
feet.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.
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A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the 
planning area. HAZUS results are calculated to census blocks. This analysis utilized 
the 2013 USGS National Elevation Dataset (NED) 1/3 arc-second Digital Elevation 
Model (DEM). These blocks were then intersected with the planning area to run a 
weighted area analysis to get jurisdictional results. The following describes results 
of the 100-year Return (1% Annual Chance Event) weighted area analysis.

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $651,499,795. There were no building losses estimated for this scenario. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of available hospital beds are ready 
for use by patients already in the hospital and those injured by an event.  

Debris Generation

HAZUS estimates the amount of debris that will be generated in this scenario. The model estimates that 
a total of 0 tons of debris will be generated. If the building debris tonnage is converted to an estimated 
number of truckloads, it will require 0 truckloads (with 1 to 25 tons per truck) to remove the building 
debris generated in this scenario.   

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates nobody will be displaced or 
seek temporary shelter due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. 

Floods: Vulnerability Summary

The current Special Flood Hazard Area (SFHA) within Weston Lakes is the Lake Village portion of the 
community. Preliminary Flood Insurance Rate Maps (FIRM) show proposed changes to the floodplain that 
will expand beyond this area to also cover the Bradford portion and additional southern parts of the City. 
The current FIRMs show 14 homes within the SFHA; the preliminary FIRMs quadruple that number. Many 
of the residents will pursue Elevation Certificates and file for Letters of Map Change, such as the Letter 
of Map Amendment, in order to request that their properties be shown as having a higher elevation than 
the Base Flood Elevations shown on the preliminary maps (will eventually be finalized and in effect for the 
community). Critical infrastructure within the floodplain includes 7 lift stations, 2 water treatment plants 
and 2 wastewater treatment plants. 

National Flood Insurance Program Repetitive Loss (RL)

Weston Lakes is a current participant in the National Flood Insurance Program. As of February of 2017, 
the City does not have any listed RL or SRL properties according to FEMA RL/SRL data and no claims have 
been made.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within the City. “At least 
moderately damaged” is defined by HAZUS as greater than 10% damage to a building. 
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 2017). 
The City of Weston Lakes is located within a known USGS groundwater depletion 
area, as illustrated in Figure WL.14. This figure shows groundwater depletion within 

the US from 1900 to 2008 where long-term depletion rates were calculated from 40 separate aquifers 
measuring loss over that time. The City is in an area of the Gulf Coast Aquifer estimated to have had a 
cumulative annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 
2013). Figure WL.14 also shows the locations of recent study sites discussed in the next section.

Figure WL.14, Groundwater Depletion Zones, City of Weston Lakes

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 

(Groundwater depletion in the United States (1900−2008), 2013)
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under a certain stress load, or in this case, compaction that is associated with land 
subsidence. Extensometer sites that were equipped with GPS antennas atop the 
extensometers’ inner pipe were used as Continuous Operating Reference Stations 
(CORS). Additional GPS sites were developed, Periodically Active Monitor Sites 
(PAMS), to calculate average weekly heights. This data was processed against 
the data calculated by the CORS sites to calculate subsidence rates at each site. 
The closest sites to the City of Weston Lakes are PAM 30 (≈ 1.6 miles east of the 
planning area), PAM 61 (≈ 1.7 miles west) and PAM 62 ≈ (3.7 miles southwest 
of the City), all shown in Figure WL.14 (Fort Bend Subsidence District, 2015). 

Although no monitoring sites were listed within the planning area, it can be assumed that the City would 
experience similar rates of occurrence as those observed at the closest proximity sites. It should also be 
noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the sites 
measured near the planning area, the most subsidence observed in 1 year was PAM 62 at a rate of -0.08 
feet. 

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. As 
seen in Figure WL.14, the entire City of Weston Lakes is located within a known groundwater depletion 
area. With the documented occurrence of land subsidence from recent studies, the probability of a future 
land subsidence event for the City is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.08 feet each year.

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around the 
subsided area. The effects of land subsidence include the sinking of structures, breaking and damage 
to underground utilities and roads, and in extreme cases complete destruction of structures during 
occurrences of complete land collapse.
Land Subsidence: Vulnerability Summary

The possible impact of isolated incidents within the region could include damage to any, but not all, 
of the 992 structures located in the zone in the event of a continued occurrence. These structures are 
cumulatively valued at approximately $651,499,795 based on HAZUS building and content values.

Figure WL.15, Observed Subsidence, 
Closest Sites to City of Weston Lakes

Monitoring 
Site Name First Observation

2015 One-
Year Observed 

Subsidence (feet)
Cumulative

PAM 30 5/8/2007  0.01 0.01

PAM 61 2/16/2011 -0.05 -0.11
PAM 62 2/16/2011 -0.08 -0.07

Subsidence where negative and land-surface uplift where positive.

(Fort Bend Subsidence District, 2015)
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There have not been any dramatic effects of ground settling within Weston Lakes. 
The lack of incidences and testimonies of impact can lend to a general dismissal of 
the risks of land subsidence. As the community experiences periods of depleted 
groundwater, the likelihood of land subsidence is increased and may impact the 
community. As water may become a more scarce resource in the State and in the 
County, a lack of mitigation could lead to increased damage to structures and 
roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire City 
of Weston Lakes is equally exposed to a hurricane or tropical storm. Figure WL.16 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure WL.16, Historical Hurricane/Tropical Storm Paths, City of Weston Lakes

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure WL.17 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
City of Weston Lakes. 

(National Oceanic and Atmospheric Administration, 2016)



24

R
is

k 
A

ss
es

sm
en

t
Fort Bend County Hazard Mitigation Plan, City of Weston Lakes 

Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the City would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area. 

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 
5 categories, 5 being the most catastrophic. According to the previous hurricane and tropical storm 
occurrences in the planning area, the maximum hurricane extent experienced were Category 4 hurricanes 
in 1900 and 1915. Refer to Chapter 2, the risk assessment portion of the main plan document, for a 
description of storm extents. 

Figure WL.17, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(at recorded point nearest 
planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years for the planning area. In the future, the City can 
expect an event approximately once every 6 years on average, of up to a magnitude 
of a Category 4 Hurricane at a 100yr Max Wind Speed of 109 mph based on 
historical extents and HAZUS analysis.

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis.

Figure WL.18, Property Damage Losses, Weston Lakes

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

651,449,795 2,363,000 689,000 3,052,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $3,052,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 2 buildings will experience severe damage and 1 will be completely 
damaged. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure WL.18.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6 percent) are available for 
use by patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds 
will be in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 229 tons, brick and wood debris comprises 99% while concrete 
and steel comprises 1%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 10 truckloads (with 1 to 25 tons per truck) to remove. 

For trees, the model also estimates that a total of 16 tons of tree debris will be generated. The number 
of tree debris truckloads will depend on how the 16 tons (160 cubic yards) of tree debris are collected 
and processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
2 households to be displaced due to the hurricane and no temporary shelter is 
needed.

Hurricanes/Tropical Storms: Vulnerability Summary

Weston Lakes can expect to be impacted with debris and possible interruptions of critical infrastructure 
during hurricanes or tropical storms, similar to the impacts of windstorms, hailstorms, and lightning. The 
POA-owned Country Club has not been retrofitted or hardened against the impacts of the lightning, high 
winds and heavy rains associated with hurricanes and tropical storms. During an unprecedented and 
extreme event, this structure is vulnerable to the impacts to the roof, windows and structural supports. 
This is the only structure within the City limits that can be used for sheltering. 
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Fort Bend County Hazard Mitigation Plan, City of Weston Lakes 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure W.L.19 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within 
the City of Weston Lakes. TxWRAP identifies FIS areas as those where wildfire 
fuels and associated potential dangerous fire behavior exist based on a weighted 
average of 4 percentile weather categories. 

Figure WL.19, Fire Intensity Scale (FIS), City of Weston Lakes

 (Texas A&M Forest Service, 2016)
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  Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the City of Weston Lakes. As of the data collection effort in 
2016, the sources’ available data ranged from the years 1980 to 2015.

  Wildfires: Extent and Probability

Figure WL.20 lists the Fire Intensity Acreage for the City according to the Texas 
A&M Forest Service TxWRAP Community Summary Report. For a description of 
the Characteristic Fire Intensity Scale (FIS), refer to Chapter 2, the risk assessment 
portion of the main plan document.

Figure WL.20, TxWRAP Fire Intensity Acreage – Weston Lakes

Class Acres Percent

Non-Burnable 943 55.9 %
1 (Very Low) 283 16.8 %

1.5 30 1.8 %

2 (Low) 352 20.9 %

2.5 14 0.8 %

3 (Moderate) 63 3.7 %

3.5 2 0.1 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 1,687 100.0%

Although there were no wildfire ignition reports found for the City of Weston Lakes from TxWRAP or 
USGS Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning 
or human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss of 
life. Figure WL.21 below lists the population, percent of total population, WUI acreage and percent of 
WUI acreage for the City of Weston Lakes, according to the Texas A&M Forest Service TxWRAP Community 
Summary Report. 
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Figure WL.21, WUI Acreage, City of Weston Lakes

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0 % 0 0.0 %

1hs/40ac to 1hs/20ac 0 0.0 % 10 0.7 %

1hs/20ac to 1hs/10ac 40 1.4 % 70 5.2 %

1hs/10ac to 1hs/5ac 21 0.7 % 130 9.6 %

1hs/5ac to 1hs/2ac 315 10.8 % 341 25.1 %

1hs/2ac to 3hs/1ac 2,535 87.1 % 810 59.5 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 2,911 100.0 % 1,361 100.0 %

Wildfires: Vulnerability Summary 

The City of Weston Lakes is surrounded by trees and made up of many wooded 
residential lots. There are stringent maintenance requirements instituted by the 
Property Owners Association that regulate nearly the entire community. These 
requirements ensure that all vegetation is well maintained and watered, which 
attempts to eliminate dead or dry areas. Concrete streets act as fire breaks and 
most yards have sprinkler systems. The City has contracted trash service with two 
providers that each provide once-a-month large item pickup events that have 

previously been co-marketed as wildfire mitigation activities for brush clean-up and tree-trimming efforts. 

There are hydrants in the front half of the community with the back half of the City having flush valves 
and draft points that cannot be utilized for firefighting but can be used to fill tankers. Fire response comes 
from downtown Fulshear and has an average response time of 10-12 minutes to arrive to Weston Lakes. 
This timing was recently confirmed during a fire started by an individual smoking tobacco products, which 
produced flames that spread across a yard. 



31

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, City of Weston Lakes 

2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the City of Weston Lakes completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking 
Tool. The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for 
the City are shown below on Figure WL.22 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.
Figure WL.22, Risk Ranking Results, City of Weston Lakes

Ranking Order Hazard Risk Ranking Value

1 Tornadoes 95
2 Extreme Heat 94
3 Hurricanes/Tropical Storms 84

4 Floods 76

5 Wind Storms 75
6 Drought 74
7 Hail Storms 73
8 Severe Winter Storms 72
9 Lightning 72

10 Wildfire 49
11 Land Subsidence 42
12 Expansive Soils 39
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure WL.23, Existing Capabilities, City of Weston Lakes

Capability Name Capability Type Ability to Expand/Improve

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the City to regulate 
Zoning. (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the City to adopt a 
comprehensive plan for the long-range development of 
the City. (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the City to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing). (State of Texas, 1987).

Mayor Elected Official
Political support and funding for mitigation actions. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

City Council Staff Support for implementation of mitigation actions. Attend 
advanced floodplain management training.

Emergency Management 
Coordinator Volunteer/Staff Management of City-level HMP updates and oversight of 

HMP projects. Participate in MPC.

Engineer/Floodplain 
Administrator Consultant

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

Sales Tax 

Funding

Provides potential funding for Hazard Mitigation items.

Permitting Fees for 
Development Provides potential funding for Hazard Mitigation items.

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

Authority

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief.

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
City to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure WL.23) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities



33

M
itigation Strategy

Fort Bend County Hazard Mitigation Plan, City of Weston Lakes 

1 Building Standards - Hurricane Tie Downs and Soil Compaction (previously action 1 in 2011 
plan, modified)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms, 

Expansive Soils

Implement building standards that will 
require hurricane tie downs and other wind 
resistant building methods to minimize 
damage to houses within the City. A 
significant number of recently constructed 
houses include this type of protection but a 
City ordinance will reinforce good building 
practices. An ordinance will be required 
to enforce the standards. Ordinances 
that require builder documentation of 
higher levels of soil compaction and soil 
stabilization where deemed necessary.

City of Weston Lakes Emergency 
Management Coordinator (EMC)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No cost associated with the establishment of the 
standards 60 months

In the 
planning and 
information 

gathering 
stage

N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

3.4 Mitigation Actions
Figure WL.24, Mitigation Actions, City of Weston Lakes
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 National Flood Insurance Program Participation
The City of Weston Lakes City Engineer (Certified Floodplain Manager) is designated as the floodplain 
administrator. The technical review of permitting development with the Special Flood Hazard Area is 
conducted by the consultant that performs the City Engineer function. The community regulates to 1 
foot of freeboard in their Flood Damage Prevention Ordinance. The community will continue to explore 
options for the adoption of higher standards for their ordinance and also consider applying for the 
Community Rating System. Weston Lakes has a total of 380 NFIP policies in force, as of June 2017. This 
totals $129,636,300 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 
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2  Citizen Warning Plan (previously action 3 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Floods, Hurricanes/
Tropical Storms, Wildfires

The City will be implementing a citizen 
warning plan for anticipated events to 
mitigate the number of unwarned and 
unprotected persons within the community 
during such events. The plan will include 
telephone, email, and house to house 
notifications. 

City of Weston Lakes EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

 Estimate approximately $4,000-$5,000 per year / 
General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

3  Drainage Channel Assessment (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Establishing an annual assessment of 
drainage channels to ensure debris, trash, 
and vegetation does not negatively impact 
the flow within drainage channels and 
increasing the flood plain issues.

City of Weston Lakes EMC, Property 
Owners Association and City Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Cost estimate is approximately $5,000 on an 
annual basis / General Fund / In-kind Services 60 months

Initial 
assessment 
completed 
with some 
corrective 

action 
completed

N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing nuisance flooding in flood prone areas of the City.
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5  Improvements to Floodplain Permit Process (previously action 8 in 2011 plan)

Hazard Item Description Implementation Agency 

Flood Implement improvements to the floodplain 
permit process. In some cases, builders 
and property owners are not always 
aware of the permitting requirement. The 
permit process can be improved to ensure 
builders do not begin construction prior to 
issuance of the permit. To date, inspections 
and other mechanisms are not in place. 
Improve coordination with the Architectural 
Control Committee of the Property Owner 
Association.

Weston Lakes EMC, City Engineer

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Planning and implementing effort by local staff. 
Inspection costs to be paid by permit request on 

a pass through basis / In-kind Services
12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing development in the floodplain.

4  Educate Public About Emergency Preparedness (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

The City will undertake an effort to educate 
the general public, builders, and contractors 
on the general subject of emergency 
preparedness with a focus on our mitigation 
plan to gain both public awareness and 
public participation in the mitigation 
planning process, floodplain permitting 
system. 

Public Information Office, EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Low cost effort using local staff and funding of 
approximately $3,000 per year / General Fund / 

In-kind Services
60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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6  Bessie’s Creek Flood Study (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Flood Conduct flood study along Bessie’s Creek 
from the Waller County line to the full 
course of the Creek in and through Fort 
Bend County. The purpose of the study 
would be to establish the runoff flows, 
channel depths, and water surface 
elevations to establish base flood elevations 
(BFEs) for this area. Once studied flooding 
mitigation options could be developed to 
lower the BFE elevations.

Weston Lakes EMC, City Engineer, 
County Engineer, and 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Estimates for this effort are in excess of $100,000 
/ General Fund / In-kind Services 12 months Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in properly defining the base flood elevations to ensure accurate and 

effective land use and development in or near the floodplain.

7  Warning Notification System (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storm, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Develop a City-wide warning notification 
system of emergency information 
through multiple systems to include the 
emplacement of a digital sign at the 
entrance of the City so all who enter or 
pass by will have emergency notification 
information, as well as telephone, email, 
special Public Information Emergency 
Response web site, and the City web 
site.  Also use social networking tools to 
broadcast emergency information.

City of Weston Lakes Emergency 
Management Coordinator (EMC)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$40,000 / General Fund / In-kind Services 60 months Planning 
Stage N/A

Cost and Benefit Considerations
Cost-effective in that life safety is accomplished through early warning.
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9  Increase Public Awareness of Hazard Mitigation (previously action 12 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storm, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. Promotional sources would 
include City website, social media, and 
public education programs.

Public Information Office, EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1,000 per year, local funding / General Fund / 
In-kind Services 60 months Initiated in 

2011 HMP N/A

Cost and Benefit Considerations
Not independently cost-effective.

8  Promote Flood Insurance (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Flood Promote the purchase of Flood insurance.  
Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP).

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1,000 per year, local funding / General Fund / 
In-kind Services 60 months Planning 

Stage N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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10  Evacuation Plans (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the City has adequate 
evacuation plans and notification 
procedures in place.

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 Months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 

11  Wildfire Hazard Area Study (previously action 14 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas. 

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Minimal funding using existing staff / General 
Fund / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

12  Develop and Adopt Drought Contingency Program (previously action 15 in 2011 plan, 
modified)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Develop drought contingency program. City of Weston Lakes 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective.



39

M
itigation Strategy

Fort Bend County Hazard Mitigation Plan, City of Weston Lakes 

14  Evaluate Excess Heat Risks (previously action 17 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income.

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

15  Address High Risk Populations (Excessive Heat) (previously action 18 in 2011 plan)

Hazard Item Description Implementation Agency 
Extreme Heat In cooperation with County and State 

officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury..

13  Public Information Campaigns (previously action 16 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

City of Weston Lakes Public 
Information Office (PIO)

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserve essential function.
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16 Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms (previously action 19 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the City’s current plans 
and resources to address the risks posed by 
ice and snow hazards during winter storms. 
Focus on City’s ability to respond to snow 
and ice emergencies, and on potentially at-
risk populations in the community. 

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services

12-18 months Initiated in 
2011 HMP N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.

17  Various Mitigation Actions to Reduce Wildfire Risk (previously action 20 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and 
initiate mitigation actions to reduce the 
wildfire and brushfire risk. Actions may 
include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others. 

Fire Department/ ESD/ EMC

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.

18  Structural/Engineering Study of Weston Lakes Country Club (previously action 22 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Weston Lakes County Club used 
by the City of Weston Lakes for public 
purposes to ensure their soundness with 
respect to resisting the effects of high 
winds, extreme roof loading from snow or 
ice, and hail. Forms basis of decisions about 
any additional actions to mitigate risk.

City of Weston Lakes EMC 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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3.5 Evaluating and Prioritizing Mitigation Actions

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure WL.25. Mitigation action prioritization, Figure WL.25, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost-effective projects were not included in prioritization activity.

Figure WL.25, Mitigation Action Summary Worksheet
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Figure WL.26, Mitigation Action Prioritization (with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther 

C
om

m
unity

R
isk R

anking 
Score 

Total Score

9. Increase Public Awareness of 
Hazard Mitigation + + + + 0 0 + + + 0 95 103

2. Citizen Warning Plan
+ - + + + 0 + + + 0 95 101

7. Warning Notification System
+ + + + 0 0 + - + 0 95 100

1. Building Standards-Hurricane Tie 
Downs + + 0 0 + 0 + 0 0 0 95 99

4. Educate Public About Emergency 
Preparedness + 0 + + 0 0 + - + 0 95 99

14. Evaluate Excess Heat Risks
+ 0 0 + 0 0 + - 0 0 94 96

15. Address High Risk Populations 
(Excessive Heat) + 0 - + 0 0 - - 0 0 94 93

18. Structural/Engineering Study of 
Weston Lakes Facilities + + - - 0 0 - - 0 0 95 93

10. Evacuation Plans
+ 0 - 0 0 0 + - 0 0 84 84

3. Drainage Channel Assessment 
0 + + 0 - 0 + + + 0 76 80

6. Bessie’s Creek Flood Study
0 + - 0 0 0 + - + 0 76 77

13. Public Information Campaigns
+ + 0 + 0 0 + - 0 0 74 77

8. Promote Flood Insurance 
0 + 0 + 0 0 - - 0 0 76 76

5. Improvements to Floodplain Permit 
Process 0 + - 0 0 0 - - 0 0 76 74

12. Develop Drought Contingency 
Plan 0 + - 0 0 + 0 - 0 0 74 74

16. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + - + 0 0 + - 0 0 72 74

11. Wildfire Hazard Areas Study
0 + 0 + 0 + 0 - 0 0 49 51
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Mitigation Actions by Hazard

The mitigation actions in Figure WL.27 are shown with the hazards that they mitigate. 

Figure WL.27, Mitigation Action Impact, City of Weston Lakes
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Floods

Land Subsidence

H
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Tropical Storm
s

Earthquakes

D
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/ Levee 
Failure

W
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1 X X X X
2 X X X X X X X X X X
3 X
4 X X X X X X X X X X X X
5 X
6 X
7 X X X X X X X X X
8 X
9 X X X X X X X X X X X X

10 X X X
11 X
12 X X
13 X X
14 X
15 X
16 X
17 X
18 X X X X X

Figure WL.26, Mitigation Action Prioritization (with Hazards in order of highest priority to lowest)
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Score 

Total Score

17. Various Mitigation Actions to 
Reduce Wildfire Risk 0 + + 0 0 0 - - 0 0 49 49
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3.6 Integration Efforts 
Figure WL.28 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other City of Weston Lakes documents, programs and regulations.

Figure WL.28, Plan Integration Efforts

Name of 
Document Type Item Type Process for Integration

City of Weston 
Lakes POA 
Permitting

Program Action

Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth 
is implemented within the City. Elements of the mitigation 
plan will be added to existing standard operating procedures 
and the drafts will be reviewed and subject to department 
head approval before implementation. 

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that 
meet CDBG criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster Recovery 
Funding

Produce obligation packets for mitigation actions that meet 
CDBG-DR criteria. Gain City Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Hazard Mitigation 
Grant Program 
(HMGP) 

Identify actions that can be funded through new and 
existing grant awards. Review existing mitigation actions 
for eligibility for the grant program, to include Benefit Cost 
consideration. Prepare grant application documents in 
advance to prepare for future grant application periods.

Process involves identification of actions from Plan; 
obtaining Council approval to apply; notification of interest 
in grant to the public; completion of application for 
funding; if awarded, obtaining Council approval to accept; 
if accepted, administration of funds and implementation of 
project.

Pre-Disaster 
Mitigation (PDM)
Flood Mitigation 
Assistance (FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and 
existing loans. Review existing mitigation actions for 
eligibility for the loan program, to include Benefit Cost 
consideration. Prepare loan application documents in 
advance to prepare for future application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

Incorporation Achievements Since Previous Plan Update

Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
The City of Weston Lakes is a unique community that is the result of an established gated community 
incorporating into a city. There will likely be continued enhancements to infrastructure that supports the 
community, but it is unlikely that significant development for business and residences will occur within 
the City limits. There have been no increases or decreases in vulnerability as a result of development.

4.2 Progress in Mitigation Efforts

21  Upgrades to At-Risk Structures

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Based on the results of the study above, 
initiate upgrades to at-risk structures and/
or infrastructure. Mitigates specific risks to 
structures, people and operations. 

TBD – depends on specific measure. 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on measure. Funding from 
General Fund or FEMA grant program/s TBD based on study

Canceled 
because the 
community 

does not 
have public 

facilities 
within the City 

limits

F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document.  

The City of Weston Lakes is focused on the potential changes that the community will face with the 
adoption of updated FIRMs that quadruple the number of residential structures within the City’s SFHA. 
Their priority is assisting residents in requesting Letter of Map Changes, when possible and easing the 
strain of the changes in whatever ways possible. 

Figure WL.29, Past Mitigation Action Progress Reports Summary - Completed and Canceled
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure WL.30, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

City of Weston Lakes
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Town of Thompsons Annex
Section 1: Organize and Review

This section contains a brief 
description of the Town of 
Thompsons and its jurisdictional 
features. In addition, Section 1 
contains the following details 
regarding Thompsons’: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure TP.01, Town of Thompsons Planning Area
1.1 Community Description
Located 30 miles from Houston, 
Town of Thompsons closest 
neighbors are the City of Richmond 
and Rosenberg. Town of Thompsons 
is a farmland bedroom community 
of less than 300 residents. 
Comprised of homes that are at 
least 20 years old, none of the 
residents work within the Town. 

The northern border of the Town 
limits surround Smithers Lake, 
where an NRG coal plant operates. 
Calpine Electrical Plant also operates 
out of Thompsons. Both entities 
operate under industrial agreements 
that pay out once a year. Franchise 
fees are collected as well. There 
are no other businesses in the 
community and no property tax 
collected.

Thompsons incorporated in 1979 
as an effort to avoid annexation 
from surrounding Cities. Town of 
Thompsons is a Type B General Law 
Town governed by a Mayor, Mayor 
Pro-Tem and 5 Council Members. 
There is a paid Town Secretary, 
part-time clerk, Police Chief and 2 
maintenance workers. The police 
chief/officer for the Police Chief is 
the sole member of the Town of 
Thompsons Police Department. 

Map Not to Scale.

NORTH

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

*Population: 231

Size of Community: 9.27 sq. miles

*Population over 65 years old: 37

*Population under 16 years old: 51

*Economically Disadvantaged Population ($0-$20k) :  2

Thompsons are serviced by the following responders:

Fire: Town of Thompsons Volunteer Fire Department/
Richmond Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Town of Thompsons Police Department/Fort Bend 
County 

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure TP.03, Utility Providers

Type Provider

Electricity Reliant Energy
Water Private Wells/Private Septic

Figure TP.02, Major Employers

Business Type Name of Employer

Industrial NRG

Industrial Calpine

Government US Post Office
 (Interview, Town of Thompsons, 2017)

Community Planning Involvement

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure TP.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Thompsons MPC.

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

Figure TP.04, Town of Thompsons Plan Participation

Lamar Consolidated Independent School District serves the community, with no schools in the Town 
limits, but 3 schools in the ETJ. The Town of Thompsons Volunteer Fire Department services some of 
the subdivisions in the Town’s ETJ. Major employers and utility providers are shown in Figures TP.02 and 
TP.03.
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1.2 Outreach Strategy
The Town of Thompsons was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Town of Thompsons advertised the Fort Bend County HMP Update Public Survey through word of mouth 
reference to the Fort Bend County Office of Emergency Management homepage.

Although there were no survey results for the Town of Thompsons, there were 377 total responses to 
the survey. Survey data was directly incorporated into the risk ranking process for hazards and mitigation 
actions. Details regarding the incorporation of the survey results are included in Chapter 2, the risk 
assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Thompson MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, Town staff and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the Town of Thompsons’ bulletin 
boards at the fire station and Town Hall from July 14, 2017 until July 28, 2017. A hard copy was placed in 
the Thompsons Town Hall. Comments were collected via online or paper form.

Figure TP.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Burn Ban Ordinance Regulation Reviewed for application to mitigation actions and possible 
enhancement.

Flood Damage Prevention 
Ordinance Regulation Reviewed for possible enhancement for flood mitigation. 

Fort Bend County Building 
Codes Regulation Reviewed, as they are the regulations by which the County manages 

development for the Town, as part of an interlocal agreement.

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure TP.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.
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Section 2: Risk Assessment
Thompsons’ Jurisdictional Hazards

This section contains Thompsons’ hazard profiles for each natural hazard included in the Fort Bend 
County HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible 
to loss or damage. Hazard descriptions and extent scales for hazard magnitudes, are found in 
Chapter 2, the risk assessment portion of the main plan document.

When available, data specific to Thompsons was used for hazard analysis. When no instances were 
reported specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of the main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of the main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of the main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of the main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Dam/Levee Failure

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the Town of Thompsons is exposed to some degree of hail 
hazard. Since hail can occur at any location, hail events could be experienced 
anywhere within the planning area.

Hailstorms: Previous Occurrences

Since hail can occur at any location, hail events could be experienced anywhere within the jurisdiction. 
While the Town of Thompsons has not had any previous occurrences reported through the NOAA Storm 
Events Database, if an event were to occur, it would be similar in size and magnitude to events within 
the surrounding County area. Figure TP.06 lists the 37 hail events reported for Fort Bend County and its 
unincorporated jurisdictions since the year 1961. 

Fatality, injury and damage amounts are shown in Figure TP.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Figure TP.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0
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Figure TP.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index 
to measure hail called the Hailstorm Intensity Scale. According to the reported 
previous hail occurrences in the jurisdiction, the maximum hail extent experienced 
had hailstones up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk 
assessment portion of the main plan document, for hail extent scale descriptions.

Based on 37 reported events in 55 years, a hail event occurs approximately 
every 1 to 2 years on average in Fort Bend County. Since hail events can happen 

anywhere throughout the HMP update area, Thompsons’ future probability is assumed to be similar to 
the surrounding County area. The Town can expect a hail event approximately once every 1 to 2 years 
on average in the future, with hail up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Destructive.” Therefore, there is a 67% chance of a hailstorm 
event in a given year. 

Hailstorms: Impact

Although there are no specific occurrences for which hailstorm damages are captured from the NOAA 
database, based on the maximum hail extent experienced 2 inches (50.8 mm) in the surrounding County 
area, the TORRO Hailstorm Intensity Scale indicates that impact can be expected to include any of the 
following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries
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Hailstorms: Vulnerability Summary

Community testimony indicates that the magnitude of past hail events has been 
minimal. Town Hall has a metal roof, making it less vulnerable to damage than the 
surrounding residential structures. The Town structures, such as Town Hall and 
the Volunteer Fire Department, have not been retrofitted or hardened against the 
impacts of hail to the roofs or windows, therefore in the case of an unprecedented 
and extreme event, all of them are vulnerable to the hazard. The Town police 
vehicle, maintenance trucks and fire trucks are all parked in covered parking. In 

addition there is a tractor with front end loader and other maintenance equipment that are all covered. 
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Windstorms

Windstorms: Location

The entire extent of the Town of Thompsons is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented wind event listed for the Town 
of Thompsons and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind event reported for the Town is shown in Figure TP.07.

Fatality, injury, and damage amounts are shown in Figure TP.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure TP.07, Reported Wind Events, Town of Thompsons

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

THOMPSONS 6/13/2006 Thunderstorm 
Wind 50 kts. EG 0 0 10,000 0

EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the jurisdiction, the maximum wind 
extent experienced was 50 knots (Beaufort Wind Scale Classification: Storm). Refer to Chapter 2, the risk 
assessment portion of the main plan document, for a description of wind extent scales.

Based on 1 reported event in 22 years, Thompsons can expect a wind event of up to 50 knots 
approximately once every 22 years on average in the future (Beaufort Wind Scale Classification: Storm). 
Therefore, there is a 5% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the surrounding area indicate a “Storm” wind extent, 
which is described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as 
considerable structural damage. Mobile and manufactured homes are most susceptible to windstorm 
damage as they may not have been installed or anchored correctly and can be moved and overturned 
in high winds. According to HAZUS, the jurisdiction contains 6 mobile and manufactured homes which 
comprises approximately 5% of the total building count. 
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Additional impacts from extreme wind events could include downed utility poles, 
street signals, and debris on roadways resulting in obstructions for emergency 
responders and residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Windstorms: Vulnerability Summary

The Town structures (Town Hall and Volunteer Fire Department) that support government functions are 
not reinforced, hardened, or retrofitted to the affects of windstorms. Damage to these facilities would 
impact the continuity of operations for the Town.

Winds that accompany extreme events typically impact roads when branches fall from the many trees 
that line the streets of Thompsons. Fort Bend County offers assistance for road clean-up through services 
provided through an interlocal agreement. Fort Bend County also has debris removal contracts in place 
that are activated when branches and other debris must be removed from the roadway. 
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Tornadoes

Tornadoes: Location

The entire extent of the Town of Thompsons is exposed to some degree of 
tornado hazard. Since tornadoes can occur at any location, tornado events can be 
experienced anywhere within the planning area. 

Tornadoes: Previous Occurrences

Since tornadoes can occur at any location, tornado events can be experienced anywhere within the 
jurisdiction. While the Town of Thompsons has not had any previous occurrences reported through the 
NOAA Storm Events Database, if an event were to occur, the event would be similar in size and magnitude 
to events within the surrounding County area. Figure TP.08 lists the 29 tornado events reported for Fort 
Bend County and its unincorporated jurisdictions since year 1950.

Fatality, injury and damage amounts are shown in Figure TP.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure TP.08: Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 5/14/1950 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 4/19/1965 Tornado F3 1 3 25,000 0

FORT BEND 
CO. 9/20/1967 Tornado NA 0 0 2,500 0

FORT BEND 
CO. 2/1/1970 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 3/20/1972 Tornado F1 0 0 25,000 0

FORT BEND 
CO. 5/12/1972 Tornado F1 0 1 250,000 0

FORT BEND 
CO. 6/11/1973 Tornado F1 0 0 0 0

FORT BEND 
CO. 9/13/1974 Tornado F3 0 2 0 0

FORT BEND 
CO. 7/12/1975 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/26/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 9/2/1976 Tornado NA 0 0 0 0

FORT BEND 
CO. 4/22/1978 Tornado F1 0 0 2,500 0

FORT BEND 
CO. 5/4/1981 Tornado F0 0 0 0 0

FORT BEND 
CO. 5/9/1981 Tornado F2 0 0 25,000 0
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Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range 
from 0-6, 6 being most catastrophic. According to the reported previous tornado 
occurrences in the surrounding areas, the maximum tornado extent experienced 
were category F3 tornadoes in 1965 and 1974. 

Based on 29 reported events in 66 years, a tornado event occurs approximately 
every 2 years on average in Fort Bend County. Since tornado events can happen 

anywhere throughout the HMP update area, the Town’s future probability is assumed to be similar to the 
surrounding County area. Thompsons can expect a tornado event approximately once every 2 years on 
average in the future with up to an F3 magnitude. Therefore, there is a 44% chance of a tornado event in 
a given year. 

Figure TP.08: Tornado Events, Fort Bend County

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FORT BEND 
CO. 11/11/1985 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 1/14/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 6/6/1991 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 10/2/1991 Tornado F0 0 0 0 0

FORT BEND 
CO. 2/22/1992 Tornado F0 0 0 2,500 0

FORT BEND 
CO. 2/24/1992 Tornado F0 0 0 25,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 2,500,000 0

FORT BEND 
CO. 11/21/1992 Tornado F1 0 0 250,000 0

FORT BEND 
CO. 2/25/1993 Tornado F0 0 0 5,000 0

FORT BEND 
CO. 5/30/1993 Tornado F0 0 0 0 0

GUY 3/30/2002 Tornado F0 0 0 20,000 0
FRESNO 10/9/2003 Tornado F0 0 0 0 0

FOUR 
CORNERS 10/16/2006 Tornado F0 0 0 0 0

CLODINE 1/9/2012 Tornado EF1 0 0 500,000 0
Total 1 6 $3,692,500 $0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)
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Tornadoes: Impact 

There is no specific event data available for Thompsons from which impacts would 
be calculated. However, it can be assumed that impacts would be similar to those 
that the surrounding County area experiences. 

Based on Fort Bend County having experienced tornadoes between F0 and F3 
levels in the past, if similar events were to happen in the future in the Town, the 
type of impacts that the jurisdiction can expect associated with those magnitudes 
would include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

• Significant Damage - Frame houses have roof torn off; mobile homes completely 
destroyed; train boxcars overturned; large trees snapped or uprooted; smaller debris 
turned into missiles. 

• Severe Damage - Roofs completely torn off well-constructed buildings, along with some 
walls; majority of trees uprooted; trains overturned; vehicles lifted off the ground.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, 
the jurisdiction contains 6 mobile and manufactured homes which comprises approximately 5% of the 
total building count. There is a community center that can house 125 people, with ice and water supplies 
available. The community center is also equipped with an emergency generator that can continue to 
provide power for Town operations and citizen sheltering efforts. 

The Town would have to use word of mouth to communicate emergency messaging. There are currently 
no notification systems or phone trees in place. The community does not utilize social media or a website. 
Fort Bend County could supplement communications with their existing reverse 911 system. 

The Town structures (Town Hall and Volunteer Fire Department) that support government functions 
are not reinforced, hardened, or retrofitted to the affects of high winds that accompany tornadoes. The 
resulting damage would impact the continuity of operations for the Town.

The Severe winds that accompany tornado events would impact roads due to debris from the many 
trees that line the streets of Thompsons. This could block roadways and interrupt emergency services, 
hindering assistance to residents. Fort Bend County offers assistance for road clean-up through services 
provided through an interlocal agreement. Fort Bend County also has debris removal contracts in place 
that are activated when branches and other debris must be removed from the roadway. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the Town. The entire 
extent of the jurisdiction is classified as having less than 50 percent of the area 
underlain by soils with clays of high swelling potential, therefore all of the 
jurisdiction is equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the Town, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the Town was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could be 
impacted by expansive soils in the event of shrink-swell activity.

Expansive Soils: Vulnerability Summary 

The Town of Thompsons does not report significant occurrences within the Town limits that create 
concern for this hazard. Should the community expand on residential and commercial development in the 
future, the growth could occur in previously undetected areas of expansive soils.
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Floods

Floods: Location

The location of the 1% Annual Chance Event (ACE) (100-year) floodplains are shown 
in Figure TP.09. These are the locations within the planning area that are most 
affected by flooding. Figure TP.10 provides the total acreage in the jurisdiction that 
is located in the 1% and 0.2% floodplains.

Figure TP.09, Special Flood Hazard Areas, Town of Thompsons

Figure TP.10, Town of Thompsons Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

4,496 4,496* 0
*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for the Town of Thompsons in the NOAA Storm Events Database, 
Figure TP.11 lists the 19 documented events reported for Fort Bend County and its 
unincorporated jurisdictions from year 1997. Due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the planning area may have been affected by many of the events 

that were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure TP.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure TP.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Although there were no flood events reported specifically for Thompsons in the NOAA Storm Events 
Database, due to the size and extent of some flood occurrences as well as the regional nature of reports 
in the NOAA Storm Events Database, the Town may have been affected by many of the events that were 
reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions, to include the 3 previous Federal disaster declarations referred to in Previous Occurrences 
above.
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Figure TP.12, Building Counts, Town of Thompsons

Residential Commercial Other Total
99 11 4 114

Figure TP.13, Building Replacement Values, Town of Thompsons

Building ($) Content ($) Total ($)
53,875,496 33,161,219 87,036,715

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 
100-year Water Surface Elevations (WSE’s) and HAZUS depth grids. Areas along 
the creeks that flow through the jurisdiction (such as Dry Creek, Dry Bayou and 
their respective tributaries) are exposed to some of the greatest flood extents. An 
example of flooding within the jurisdiction is the area along an unnamed tributary 
to Dry Bayou at N. Thompson and Jones Road. This area has an approximate 
overbank ground elevation of 64’ (per Light Detection and Ranging [LiDAR]) with 

an intersecting 100-year WSE of 65 feet. Although in-channel water depths within the Creek would be 
greater, anticipated overbank water depths could impact community structures up to 1 foot in a 100-year 
event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported 
events in 19 years, a flood event occurs approximately once per year on average in Fort Bend County 
and its unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as 
the regional nature of reports in the NOAA Storm Events Database, the Thompsons’ future probability is 
assumed to be similar to the surrounding County area. The Town can expect a flood event approximately 
once per year on average in the future, with flood water depths impacting community structures up to 1 
foot.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation 
Dataset (NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with 
jurisdictional boundaries to run a weighted area analysis to get jurisdictional results. The following 
describes results of the 100-year Return (1% Annual Chance Event) weighted area analysis.
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Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $87,036,715. There were no building-related losses estimated for Thompsons 
in this scenario. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of available hospital beds are ready 
for use by patients already in the hospital and those injured by an event. 

Debris Generation

HAZUS estimates that no debris will be generated in this scenario require no truckloads (with 1 to 25 tons 
per truck) for removal. 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates no one will be displaced due 
to the flood or require temporary shelter. 

Floods: Vulnerability Summary

There are structures near the downtown area that are susceptible to hazard, with most being built before 
building codes were in place and before the flood damage ordinance was in place. Past flooding events 
have impacted infrastructure, interrupting electricity within the Town for several days. The community 
is in the process of obtaining a flood gauge to track flood levels during flood events but in the meantime 
is dependent on the County for updates on flood levels. One area of concern for flooding is Oilfield Road 
and parts of Y.U. Jones Road, where water overtops the road and stops traffic on occasions. This road is a 
main route into the Town and could impact first responders’ ability to access residents.  

National Flood Insurance Program Repetitive Loss (RL)

The Town of Thompsons is a current participant in the National Flood Insurance Program. As of February 
of 2017, the Town does not have any listed RL or SRL properties according to FEMA RL/SRL data and no 
claims have been made.

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged within 
Thompsons. “At least moderately damaged” is defined by HAZUS as greater than 
10% damage to a building. 
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 
2017). Thompsons is located within a known USGS groundwater depletion area, 
as illustrated in Figure TP.14. This figure shows groundwater depletion within 

the US from 1900 to 2008 where long-term depletion rates were calculated from 40 separate aquifers 
measuring the loss over that time. The Town is in an area of the Gulf Coast Aquifer estimated to have had 
a cumulative annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 
2013). Figure TP.14 also shows the locations of recent study sites discussed in the next section.

Figure TP.14, Groundwater Depletion Zones, Town of Thompsons

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 

(Groundwater depletion in the United States (1900−2008), 2013)
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under a certain stress load, or in this case, compaction that is associated with land 
subsidence. Extensometer sites that were equipped with GPS antennas atop the 
extensometers’ inner pipe were used as Continuous Operating Reference Stations 
(CORS). Additional GPS sites were developed, Periodically Active Monitor Sites 
(PAMS), to calculate average weekly heights. This data was processed against 
the data calculated by the CORS sites to calculate subsidence rates at each site. 
Although, the site within the Town of Thompsons (PAM 14, illustrated on Figure 
TP.14), was listed in the report to have had 0.10 feet of vertical change in the year 
2000 to 2015, indicating land-surface uplift within that year (Fort Bend Subsidence 

District, 2015). However, the cumulative subsidence for the same site over the 15 year observation 
period was -0.18. (Fort Bend Subsidence District, 2015). Although the PAM site was 1 location within the 
Town it can be assumed the rest of planning area would have similar rates of occurrence. It should be 
noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
within the planning area, PAM 14, had subsidence occurring at a rate of -0.18 every 15 years. 

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure TP.14, the entire Town of Thompsons is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future land 
subsidence event for the Town is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.18 feet every 15 years. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

While land subsidence is a hazard shown to impact the entirety of the Town limits, the Town of 
Thompsons has not experienced the effects of groundwater depletion. A future vulnerability could stem 
from further residential development and population growth that could deplete groundwater levels and 
create land subsidence incidents. A general lack of concern stemming from a lack of occurrences lends to 
less attention to mitigating the hazard and a general increase in vulnerability.
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire Town 
of Thompsons is equally exposed to a hurricane or tropical storm. Figure TP.15 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure TP.15, Historical Hurricane/Tropical Storm Paths, Town of Thompsons

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure TP.16 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur 
on a regional scale, all events that affected Fort Bend County have been included as they would impact 
Thompsons. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the Town would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 
5 categories, 5 being the most catastrophic. According to the previous hurricane and tropical storm 
occurrences in the planning area, the maximum hurricane extent experienced were Category 4 hurricanes 
in 1900 and 1915. Refer to Chapter 2, the risk assessment portion of the main plan document, for a 
description of storm extents. 

Figure TP.16, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Hurricanes/Tropical Storms: Probability

Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years on average in the planning area. In the future, 
the Town can expect an event approximately once every 6 years on average, of up 
to a magnitude of a Category 4 Hurricane at a 100-year Max Wind Speed of 111 
mph based on historical extents and HAZUS analysis (refer to Chapter 2, the risk 
assessment portion of the main plan document, for a description of storm extents).

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis.

Figure TP.17, Property Damage Losses, Town of Thompsons

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

87,036,715 55,707,000 11,606,000 67,313,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $67,313,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 9 buildings will experience severe damage and 6 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure TP.17.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.
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Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated 
by the hurricane. For the jurisdiction’s total building debris of 822 tons, brick and 
wood debris comprises 98% while concrete and steel comprises 2%. If the total 
building debris tonnage is converted to an estimated number of truckloads, it will 
require 33 truckloads (with 1 to 25 tons per truck) to remove. 

For trees, the model also estimates that a total of 40 tons of tree debris will be 
generated. The number of tree debris truckloads will depend on how the 40 tons 

(400 cubic yards) of tree debris are collected and processed. The volume of tree debris generally ranges 
from approximately 4 cubic yards per ton for chipped or compacted tree debris to 10 cubic yards per ton 
for bulkier, uncompacted debris.

Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced from their homes due 
to the hurricane and the number of displaced people that will require accommodations in temporary 
public shelters. The model estimates 9 households to be displaced due to the hurricane and 2 requiring 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Community testimony indicates that the Town has experienced damages from winds impacting structures 
within the community during a hurricane event. Similar to the impacts of windstorms, hailstorms, and 
lightning events, Thompsons can expect to be impacted with debris and possible interruptions of critical 
infrastructure. In addition, Fort Bend County’s designation as a “Pass-Through” County, could lead to 
traffic delays caused during coastal evacuation. There are generators and the ability to shelter. 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure TP.21 below 
shows the location of TxWRAP’s documented wildfire occurrences with Fire Intensity 
Scale (FIS) classifications within the Town of Thompsons. TxWRAP identifies FIS areas 
as those where wildfire fuels and associated potential dangerous fire behavior exist 

based on a weighted average of 4 percentile weather categories. 

Figure TP.21, Fire Intensity Scale (FIS), Town of Thompsons

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the Town of Thompsons. As of the data collection effort in 2016, 
the sources’ available data ranged from the years 1980 to 2015.

Wildfires: Extent and Probability

Figure TP.22 lists the Fire Intensity Acreage for Thompsons according to the Texas 
A&M Forest Service TxWRAP Community Summary Report. For a description of the 

Characteristic Fire Intensity Scale (FIS), refer to Chapter 2, the risk assessment portion of the main plan 
document.

Figure TP.22, TxWRAP Fire Intensity Acreage – Town of Thompsons

Class Acres Percent

Non-Burnable 3,309 55.6 %
1 (Very Low) 1,371 23.0 %

1.5 142 2.4 %

2 (Low) 432 7.3 %

2.5 68 1.1 %

3 (Moderate) 606 10.2 %

3.5 22 0.4 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 5,950 100%

Although there were no wildfire ignition reports found for the Town of Thompsons from TxWRAP or 
USGS Federal Fire Occurrence data, a wildfire can be ignited from a variety of sources including lightning 
or human activity such as campfires, smoking, arson, or equipment use. Therefore, the probability of a 
wildfire event in the future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire 
intensity of 3.5, or “Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density would be affected to a greater extent than more rural areas, 
and especially areas near burnable fuels. Figure TP.23 lists the population, percent of total population, 
WUI acreage and percent of WUI acreage for Thompsons, according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. 
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Figure TP.23, WUI Acreage, Town of Thompsons

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 16 5.5 % 341 30.9 %

1hs/40ac to 1hs/20ac 30 10.2 % 241 21.8 %

1hs/20ac to 1hs/10ac 25 8.5 % 212 19.2 %

1hs/10ac to 1hs/5ac 155 52.9 % 246 22.3 %

1hs/5ac to 1hs/2ac 67 22.9 % 65 5.9 %

1hs/2ac to 3hs/1ac 0 0.0 % 0 0.0 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 293 100% 1,105 100%

Wildfires: Vulnerability Summary 

There have not been any past wildfires within the Town limits. There are 
undeveloped tracts of vegetative fuel for wildfire to spread. There is trash service 
that provides pick-up for a major large items once a year. While there are no 
hydrants, the community can access the hydrants located at the sites for NRG and 
Calpine to use for fighting fires within the community. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the Town of Thompsons completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking 
Tool. The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for 
the Town are shown below on Figure TP.24 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.

Figure TP.24, Risk Ranking Results, Town of Thompsons

Ranking Order Hazard Risk Ranking Value

1 Floods 68
2 Expansive Soils 44
3 Wildfire 41

3 Tornadoes 41

3 Drought 41
3 Extreme Heat 41
3 Hail Storms 41
3 Land Subsidence 41
3 Severe Winter Storms 41
3 Wind Storms 41
3 Lightning 41
3 Hurricanes/Tropical Storms 41

13 Dam/Levee Failure 30
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure TP.25, Existing Capabilities, Town of Thompsons

Capability Name Capability Type Ability to Expand/Improve

Mayor/Emergency 
Management Coordinator/
Floodplain Administrator

Elected Official

Political support and funding for mitigation actions./
Management of Town-level HMP updates./ Administration 
of floodplain management within Town. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

Town Council Staff Additional political support for mitigation actions. Attend 
advanced floodplain management training.

Secretary Contract Support for implementation of mitigation actions. Attend 
advanced floodplain management training.

Citizen’s Committee Consultant
Volunteer group willing to assist with Town projects. Could 
attend mitigation information session to learn about 
community risks and mitigation strategy.

Police Chief Staff Assists with flood-related traffic control and evacuation 
planning. Participate in MPC.

Franchise Tax
Funding

Provides potential funding for Hazard Mitigation items.

Industrial Agreements Provides potential funding for Hazard Mitigation items.

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the Town to regulate 
Zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the Town to adopt a 
comprehensive plan for the long-range development 
(State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the Town to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987).

Burn Ban Ordinance
Ordinance

Authorizes community to enforce burn ban conditions. 
Can be enhanced to increase wildfire mitigation by 
including firebreak requirements for areas used for 
burning.

Septic Code Authorizes Town to delegate Septic permitting to the 
County through interlocal agreement.

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure TP.25) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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1  Reinforcement of Critical Facilities (previously action 1 in 2011 plan)

Hazard Item Description Implementation Agency 

Windstorms, Expansive Soils, 
Hurricanes/Tropical Storms

Reinforcement of critical facilities to 
withstand high winds from severe weather 
(Hurricanes, Tornadoes, High Winds) – 
specifically the fire station. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 - $250,000 depending on the amount 
of retrofit required / General Fund / In-kind 

Services

24  months from receipt of 
funding

Seeking 
funding E

Cost and Benefit Considerations
Initial project review indicates project may be cost effective.

*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

3.2 NFIP Participation
The Mayor is named as the Floodplain Administrator in the Town Flood Damage Prevention Ordinance, 
however the program is supported by a consultant that serves as the Town Engineer. The engineering 
consultant provides review and approval for projects. The community upholds the minimum standards set 
forth by the National Flood Insurance Program (NFIP). The community will continue to comply with the 
standards of the NFIP and will also explore higher standards for future adoption. Thompsons has a total 
of 19 NFIP policies in force, as of June 2017. This totals $3,203,900 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

3.4 Mitigation Actions

Figure TP.25, Existing Capabilities, Town of Thompsons

Capability Name Capability Type Ability to Expand/Improve

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

Authority

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain. 

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief. 

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
Town to meet the Federal standards of the National Flood 
Insurance Program (NFIP). Could be enhanced through 
higher standards adoption (e.g. freeboard).
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2  Promote Flood Insurance (previously action 2 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of Flood insurance.  
Advertise the availability, cost, and coverage 
of Flood insurance through the National 
Flood Insurance Program (NFIP). 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

3  Increase Public Awareness of Hazard Mitigation (previously action 3 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods Land Subsidence, Dam/

Levee Failure, Hurricanes/
Tropical Storms, Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures.  

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.

4  Evacuation Plans (previously action 4 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Dam/Levee Failure, 

Wildfires

Ensure that the Town has adequate 
evacuation plans and notification 
procedures in place. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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5  Wildfire Hazard Areas Study (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas.

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

6  Monitor Drought Conditions (previously action 6 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State Agencies. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective.

7  Public Information Campaigns (previously action 7 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.
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8  Evaluate Excess Heat Risks (previously action 8 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

9  Address High Risk Populations (Excessive Heat) (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 12 months In progress N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.
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10 Review Plans and Resources to Address Risk Posed By Snow and Ice Hazards During Winter      
Storms (previously action 10 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the Town’s current 
plans and resources to address the risks 
posed by ice and snow hazards during 
winter storms. Focus on Town’s ability to 
respond to snow and ice emergencies, and 
on potentially at-risk populations in the 
community. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 60 months In progress N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.

11  Various Mitigation Actions to Reduce Wildfire Risk (previously action 11 in 2011 plan)

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and 
initiate mitigation actions to reduce the 
wildfire and brushfire risk. Actions may 
include informing property owners of 
appropriate actions, clearing vegetation and 
wildfire fuels, and monitoring antecedent 
conditions, among others. 

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources  
/ In-kind Services 6-9 months per fire break Not Started N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.
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12  Initiate Upgrades to at-risk Structures and Higher Standards for New Structures (previously 
action 12 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Dam/Levee Failure, 

Land Subsidence, Hurricanes/
Tropical Storms, Wildfires

Initiate upgrades to at-risk structures and/
or infrastructure to include structurally 
fortifying at-risk infrastructure, integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows and 
doors. Integrate a higher level of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for 
new development (to mitigate flood and 
dam failure). Mitigates specific risks to 
structures, people, and operations. 

Town of Thompsons City Council 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 18-24 months per project Not Started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

13  Structural/Engineering Study of Public Facilities (previously action 13 in 2011 plan)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of Thompsons’ public facilities 
to ensure their soundness with respect 
to resisting the effects of high winds, 
extreme roof loading from snow or ice, and 
hail. Forms basis of decisions about any 
additional actions to mitigate risk.

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 18 months per project Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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14  Weather Radio Programming

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms

Host a class for residents on how to 
properly program their NOAA weather 
radio.

Town of Thompsons City Council

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100 / General Fund / In-kind Services 3 Months Not Started N/A

Cost and Benefit Considerations
High benefit for cost-safety.
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3.5 Evaluating and Prioritizing Mitigation Actions 

 

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure TP.26. Mitigation action prioritization, Figure TP.26, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure TP.26, Mitigation Action Summary Worksheet
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Figure TP.27, Mitigation Action Prioritization 
(With Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

4. Evacuation Plans
+ 0 0 + 0 0 + + + + 68 74

2. Promote Flood Insurance
0 + + + 0 0 + + 0 0 68 73

14. Weather Radio Programming
+ 0 + + 0 0 + + 0 0 68 73

3. Increase Public Awareness of 
Hazard Mitigation + 0 - + 0 0 + - 0 + 68 70

11. Various Mitigation Actions to 
Reduce Wildfire Risk + + + + 0 0 + + + + 41 49

10. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

+ + + + 0 0 + + 0 + 41 48

5. Wildfire Hazard Areas
+ + + + 0 0 + + + + 41 47

9. Address High Risk Populations 
(Excessive Heat) + 0 + + 0 0 + + 0 + 41 47

1. Reinforcement of Critical Facilities 
+ + - + 0 0 + - 0 0 44 46

7. Public Information Campaigns
+ 0 - + 0 0 + + 0 0 41 44

12. Initiate Upgrades to at-risk 
Structures and Higher Standards for 
New Structures

+ + - + + 0 + - 0 0 41 44

13. Structural/Engineering Study
+ + - + + 0 + - 0 0 41 44

8. Evaluate Excess Heat Risks
+ 0 - + 0 0 + - 0 0 41 42
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Mitigation Actions by Hazard

The mitigation actions in Figure TP.28 are shown with the hazards that they mitigate. 

Figure TP.28, Mitigation Action Impact, Town of Thompsons
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4 X X X X
5 X
6 X X
7 X X
8 X
9 X

10 X
11 X
12 X X X X X X X X X X X X
13 X X X X X
14 X X X X X X X

Figure TP.27, Mitigation Action Prioritization 
(With Hazards in order of highest priority to lowest)
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Total Score

6. Monitor Drought Conditions
0 0 - + 0 0 + - 0 0 41 41

, Cont’d
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Figure TP.29, Plan Integration Efforts, Town of Thompsons

Name of 
Document Type Item Type Process for Integration

Town of 
Thompsons 
Development 
Services

Program Action

Integration of mitigation practices and risk 
assessment data into existing permitting system 
to ensure that safe growth is implemented within 
the Town. Mitigation actions from the HMP are 
considered for inclusion in existing Standard 
Operating Procedures and drafted for approval by 
department heads. Once approved, the actions will 
be included in existing processes.

Community 
Development Block 
Grant

Funding Action

Produce obligation packets for mitigation actions 
that meet CDBG criteria. Gain Town Council approval 
for project applications for funding. Once approved, 
submit Plan applications to appropriate State agency 
for review and approval. 

Community 
Development Block 
Grant- Disaster 
Recovery Funding

Produce obligation packets for mitigation actions 
that meet CDBG-DR criteria. Gain Town Council 
approval for project applications for funding. Once 
approved, submit Plan applications to appropriate 
State agency for review and approval. 

Hazard Mitigation 
Grant Program 
(HMGP) 

Identify actions that can be funded through new and 
existing grant awards. Review existing mitigation 
actions for eligibility for the grant program, to 
include Benefit Cost consideration. Prepare grant 
application documents in advance to prepare for 
future grant application periods.

Process involves identification of actions from Plan; 
obtaining Council approval to apply; notification 
of interest in grant to the public; completion of 
application for funding; if awarded, obtaining Council 
approval to accept; if accepted, administration of 
funds and implementation of project.

Pre-Disaster 
Mitigation (PDM)
Flood Mitigation 
Assistance (FMA)

TWDB Flood 
Protection 
Planning (FPP) 
Grant

TWDB Clean Water 
State Revolving 
Fund (CWSRF)

Identify actions that can be funded through new and 
existing loans. Review existing mitigation actions 
for eligibility for the loan program, to include 
Benefit Cost consideration. Prepare loan application 
documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to 
apply; notification of interest in loan to the public; 
completion of application for loan; if awarded, 
obtaining Council approval to accept; if accepted, 
administration of funds and implementation of 
project.

Texas Water 
Development Fund 
(DFund)

 
Mitigation Incorporation Achievements Since Previous Plan Update
Data, information, and mitigation goals and actions were not integrated into other planning mechanisms 
in the last 5 years prior to this update due to a lack of funding and resources.

3.6 Integration Efforts 
Figure TP.29 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other Town of Thompsons documents, programs and regulations.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Within the past 5 years, there have been no industrial or business development. The community does not 
have many tracts available to support their needs for space. Within the past 5 years, there were no new 
homes built.

According to community testimony, a notable change is the effect that recent development has had 
within the Thompsons’ ETJ. The new development has caused an increase in impervious cover that has 
impacted the Brazos River, creating more frequent flooding events. The development in this area is 
leading to an increase in vulnerability for the community. 

4.2 Progress in Mitigation Efforts

Past Mitigation Action Progress Reports Summary - Completed and Canceled

All of Thompsons’ mitigation actions from the 2011 Fort Bend County HMP were carried over into the 
2017 Fort Bend County HMP Update. No actions were shown as completed or canceled. 

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. There is a concern for water and its availability for 
the citizens in the future. The establishment of Town water lines is a future goal however the cost could 
not be handled by the jurisdiction alone. Partnerships, grants, and loans are all considerations for funding 
this upgrade in infrastructure for the small community of under 300 residents. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure TP.30, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

Town of Thompsons
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Jurisdiction Adoption Documentation Placeholder
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Village of Fairchilds Annex
Section 1: Organize and Review
This section contains a brief 
description of the Village of 
Fairchilds and its jurisdictional 
features. In addition, Section 1 
contains the following details 
regarding Fairchilds’: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

• plan maintenance procedures.

Figure FC.01, Fairchilds Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The Village of Fairchilds is located 
south-central Fort Bend County, 
and 4 miles northeast of the City of 
Needville. The Village is named by 
the first man to live there in 1840, 
Philo Fairchilds. It is home to 771 
people as of the 2010 census. The 
Village is governed and supported 
by a Mayor, 3 Aldermen, a Village 
Secretary, and a Village Attorney. 
The Village is home to the Fairchilds 
Farmer Co-op Gin, serving the 
community and surrounding area. 
The most common jobs held by 
the residents are Administrative 
positions along with Construction 
and Extraction. The majority of 
the Village attends the Needville 
Independent School District, but 
a small portion is zoned to Lamar 
Consolidated Independent District. 
The major employers and utility 
providers are listed in below in 
Figure FC.02 and Figure FC.03, 
respectively. 

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

Map Not to Scale.

NORTH

*Population: 771

Size of Community: 2.14 sq. miles

*Population over 65 years old: 70

*Population under 16 years old: 205

*Economically Disadvantaged Population ($0-$20k) : 46

Fairchilds is serviced by the following responders:

Fire: Fairchilds Volunteer Fire Department

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Needville Police Department

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates



Fort Bend County Hazard Mitigation Plan, Village of Fairchilds 

2

O
rg

an
iz

e 
an

d 
R

ev
ie

w

Community Planning Involvement

Figure FC.03, Utility Providers

Type Provider

Electric CenterPoint

Water Wells

Figure FC.02, Major Employers

Business Type Name of Employer

Government Village of Fairchilds

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure FC.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Fairchilds MPC.

Figure FC.04, Village of Fairchilds Plan Participation

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection
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1.2 Outreach Strategy
The Village of Fairchilds was active in the outreach activities used to request public participation in the 
Fort Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Fairchilds advertised the Fort Bend County HMP Update Public Survey on the Fairchilds community 
bulletin board. 

There were 2 survey results for the Village of Fairchilds, and there were 377 total responses (for the 
entire County area) to the survey. Survey data was directly incorporated into the risk ranking process for 
hazards and mitigation actions. Details regarding the incorporation of the survey results was included in 
Chapter 2, risk assessment portion of main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Fairchilds MPC utilized newsletters for each phase of the planning process in order to share updates 
on the planning process with stakeholders, elected officials, Village staff and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the Village of Fairchilds’ bulletin 
boards at the Village Hall from July 14, 2017 until July 28, 2017. A hard copy was placed in the Fairchilds 
Volunteer Fire Department. Comments were collected via online or paper form.

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure FC.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure FC.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 

Fort Bend County Drainage 
Plan Plan Reviewed for possible inclusion of existing projects that are 

identified for the Village of Fairchilds.
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Section 2: Risk Assessment
Fairchilds’ Jurisdictional Hazards

This section contains Fairchilds’ hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.

• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Fairchilds was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the Village of Fairchilds is exposed to some degree of hail 
hazard. Since hail can occur at any location, hail events could be experienced 
anywhere within the planning area.

Hailstorms: Previous Occurrences

Since hail can occur at any location, hail events could be experienced anywhere within the jurisdiction. 
While Fairchilds has not had any previous occurrences reported through the NOAA Storm Events 
Database, if an event were to occur, it would be similar in size and magnitude to events within the 
surrounding County area. Figure FC.06 lists the 37 hail events reported for Fort Bend County and its 
unincorporated jurisdictions since the year 1961.

Fatality, injury and damage amounts are shown in Figure FC.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

 
Figure FC.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0

FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
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Figure FC.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0
 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index 
to measure hail called the Hailstorm Intensity Scale. According to the reported 
previous hail occurrences in the surrounding areas, the maximum hail extent 
experienced had hailstones up to 2 inches (50.8 mm) in diameter, corresponding to 
a TORRO Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 
2, the risk assessment portion of the main plan document, for hail extent scale 
descriptions.

Based on 37 reported events in 55 years, a hail event occurs approximately every 1 to 2 years on average 
in Fort Bend County. Since hail events can happen anywhere throughout the HMP update area, Fairchild’s 
future probability is assumed to be similar to the surrounding County area. The Village can expect a hail 
event approximately once every 1 to 2 years on average in the future, with hail up to 2 inches (50.8 mm) 
in diameter, corresponding to a TORRO Hailstorm Intensity Scale classification of “Destructive.” Therefore, 
there is a 67% chance of a hailstorm event in a given year. 

Hailstorms: Impact

Although there are no specific occurrences for which hailstorm damages are captured from the NOAA 
database, based on the maximum hail extent experienced 2 inches (50.8 mm) in the surrounding County 
area, the TORRO Hailstorm Intensity Scale indicates that impact can be expected to include any of the 
following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries
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Hailstorms: Vulnerability Summary

The Village has not experienced any significant hail storm events that have caused 
significant damage. The Village vehicle includes a firefighting apparatus for the 
Fairchilds Volunteer Department, and it has a covered parking area. Fairchilds does 
not have any other heavy equipment or vehicles that require protection. Fairchilds 
residents who live in manufactured or mobile homes face more vulnerability 
to hail than site-built homes and are a cause for concern and consideration. 
The Fairchilds Village Hall and Volunteer Fire Department are not retrofitted, 

reinforced or hardened against the impacts of hail to windows and roofs that would be experience during 
an unprecedented and extreme hail event. This vulnerability impacts the local jurisdiction’s ability to 
continue operations after a hailstorm.
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Windstorms

Windstorms: Location

The entire extent of the Village of Fairchilds is exposed to some degree of wind 
hazard. Since wind can occur at any location, wind events could be experienced 
anywhere within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented wind event listed for the Village 
of Fairchilds and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions 
from year 1955. While the database lists events since 1955 for the County, events were not documented 
per jurisdiction until 1994. The wind event reported for the Village is shown in Figure FC.07.

Fatality, injury, and damage amounts are shown in Figure FC.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period . 

Figure FC.07, Reported Wind Events, Village of Fairchilds

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

FAIRCHILDS 6/20/1996 Thunderstorm 
Wind NA 0 0 200,000.00 0.00

NA - No data available       

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. Although the reported wind occurrence for Fairchilds within the NOAA Storm Events Database did 
not include a magnitude, it can be assumed that events within the Village would be similar in magnitude 
to those in the surrounding County area. As described in the Windstorms: Extent section of the Fort Bend 
Unincorporated Annex, the surrounding area has experienced wind up to 70 knots, a Beaufort Wind Scale 
Classification of Hurricane. Refer to Chapter 2, the risk assessment portion of the main plan document, 
for a description of wind extent scales.

Based on 1 reported event in 22 years, the Fairchilds can expect a wind event of up to 70 knots 
approximately once every 22 years on average in the future (Beaufort Wind Scale Classification: 
Hurricane) according to previous occurrences and extents in the Village and surrounding County area. 
Therefore, there is a 4% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude in knots according to the Beaufort Wind 
Scale. As described in the Windstorms: extent section, it can be assumed that events within the Village 
would be similar in magnitude to those in the surrounding County area. In the Windstorms: Extent 
section of the Fort Bend Unincorporated Annex, the surrounding area has experienced wind up to 70 
knots, a Beaufort Wind Scale Classification of Hurricane. This classification is described as involving trees 
being broken or uprooted as well as considerable structural damage. 

Mobile and manufactured homes are most susceptible to windstorm damage as they may not have been 
installed or anchored correctly and can be moved and overturned in high winds. According to HAZUS, the 
jurisdiction contains 92 mobile and manufactured homes which comprises approximately 32% of the total 
building count. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
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debris on roadways resulting in obstructions for emergency responders and 
residents entering and leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources.

Windstorms: Vulnerability Summary

The Fairchilds Village Hall and Volunteer Fire Department are not retrofitted, reinforced, or hardened 
against the impacts of wind to windows and roofs that would be experience during an extreme event. 
Damages to these structures would impact the Village’s ability to continue operations after a windstorm.

Fairchilds has previously experienced debris accumulation on roadways during windstorm events. Such 
incidents could negatively impact emergency services and the ability of public safety officials to respond 
to emergency calls. The existence of overhead power lines also poses a vulnerability to electrical outages. 
The lack of a generator at the Fire Department poses a possible interruption to emergency response 
functions.  
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Tornadoes

Tornadoes: Location

The entire extent of Fairchilds is exposed to some degree of tornado hazard. 
Since tornadoes can occur at any location, tornado events could be experienced 
anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for 
Fairchilds and 29 documented events listed for Fort Bend County since year 1950. While the database lists 
events since 1950 for the County, events were not documented per jurisdiction until 1993. The tornado 
events reported for the Village of are listed in Figure FC.08.  

Fatality, injury and damage amounts are shown in Figure FC.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period .

Figure FC.08, Tornado Events, Village of Fairchilds

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

FAIRCHILDS 5/30/1999 Tornado F1 0 0 100,000 0

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being most 
catastrophic. According to the reported previous tornado occurrences in the jurisdiction, the maximum 
tornado extent experienced was a category F1. Refer to Chapter 2, the risk assessment portion of the 
main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational Enhanced 
Fujita (EF) Scale.

Based on 1 reported event in 23 years, Fairchilds can expect a tornado event approximately once every 23 
years on average in the future, with up to a F1 magnitude. Therefore, there is a 4% chance of a tornado 
event in a given year.

Tornadoes: Impact 

The wind speeds and debris caused by tornadoes can impact all residents in the community. The Village 
has experienced a tornado at a F1 level in the past. If similar events were to happen in the future, the 
type of impacts that the Village could expect associated with that magnitude would include:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
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damages to the facilities themselves or lack of back-up utility resources. 

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as 
they may not have been installed or anchored correctly and can be moved and 
overturned in high winds. According to HAZUS, the jurisdiction contains 92 mobile 
and manufactured homes which comprises approximately 32% of the total building 
count. 

The Fairchilds Village Hall and Volunteer Fire Department are not retrofitted, reinforced, or hardened 
against the impacts of tornadoes. Damage to these structures would impact the Village’s ability to 
continue operations after an event. There are not any temporary shelters available to accommodate 
residents affected by a tornado. Sheltering efforts would need to be coordinated through Fort Bend 
County. The Village does not have reverse-911 system for emergency communications source for 
residents, nor do they maintain outdoor warning sirens.

Fairchilds has previously experienced debris accumulation on roadways during windstorm events. This 
illustrates vulnerability as high winds and debris accompany tornadoes. Such incidents could negatively 
impact emergency services and the ability of public safety officials to respond to emergency calls. The 
existence of overhead power lines also poses a vulnerability to electrical outages. The lack of a generator 
at the Fire Department poses a possible interruption to emergency response functions.  
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the Village. The entire 
extent of the jurisdiction is classified as having less than 50 percent of the area 
underlain by soils with clays of high swelling potential, therefore all of the 
jurisdiction is equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the Village, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for slab buildings and road base pads for mobile homes are the most visible impacts 
to infrastructure and structures. Undocumented reports of small cracks to foundation and terrain 
could possibly be attributed to the presence of expansive soils. Deeper and longer cracks, and possible 
structural shifting could occur with natural conditions that increase soil swelling.

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the Village was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could be 
impacted by expansive soils in the event of shrink-swell activity.

The structures in the community were constructed on average between 20 and 30 years ago, before the 
community was incorporated and before National Building Codes were adopted with specific codes for 
foundation work. As time progresses and the structures continue to age, the number of foundation issues 
could increase. A general lack of concern for the hazard creates a vulnerability due to the resulting lack of 
individual-level (homeowner) mitigation action for expansive soils.
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Floods

Floods: Location

The location of the 1% (100-year) Annual Chance Event (ACE) floodplains are shown 
in Figure FC.09. These are the locations within the planning area that are most 
affected by flooding. Figure FC.10 provides the total acreage in the jurisdiction that 
is located in the 1% ACE floodplain.

Figure FC.09, Special Flood Hazard Areas, Village of Fairchilds

Figure FC.10, Village of Fairchilds Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

122 122* 0
*This area does not have current effective 0.2% ACE floodplains mapped. It is assumed that the 0.2% ACE is at least 
the area of the 1% ACE.    

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for the Village of Fairchilds in the NOAA Storm Events Database, Figure 
FC.11 lists the 19 documented events reported for Fort Bend County and its 
unincorporated jurisdictions from year 1997. Due to the size and extent of some 
flood occurrences as well as the regional nature of reports in the NOAA Storm 
Events Database, the Village may have been affected by many of the events that 

were reported for the surrounding areas.

Fatality, injury and damage amounts are shown in Figure FC.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Floods: Significant Past Events

Due to the size and extent of some flood occurrences, as well as the regional nature of reports in the 
NOAA Storm Events Database, the Village may have been affected by many of the events that were 
reported for the surrounding areas. Refer to the Floods: Significant Past Events section within the Fort 
Bend Unincorporated Annex for descriptions, including the 3 previous Federal disaster declarations 
referred to in Floods: Previous Occurrences above.

Figure FC.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTYWIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTYWIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTYWIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTYWIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTYWIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)
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Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 
100-year Water Surface Elevations (WSE’s) and HAZUS depth grids. While there 
are not any WSE’s in the jurisdiction, a USGS Gage and HAZUS depth grids are 
used to measure flood extent. Areas along Fairchilds Creek in the jurisdiction are 
exposed to some of the greatest flood extents. An example of flooding within the 
jurisdiction is the area along Fairchilds Creek at Fairchild’s Rd. This area has an 
approximate overbank ground elevation of 69 feet (per Light Detection and Ranging 

[LiDAR] and USGS gauge data) with an intersecting 100-year HAZUS depth grid of 1 foot. Although in-
channel water depths within the Creek would be greater, anticipated overbank water depths could impact 
community structures up to 1 foot in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once per year on average in Fort Bend County and 
its unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as the 
regional nature of reports in the NOAA Storm Events Database, Fairchilds’ future probability is assumed 
to be similar to the surrounding County area. The Village can expect a flood event approximately once per 
year on average in the future, with flood water depths impacting community structures up to 1 foot.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.

Figure FC.12, Building Counts, Village of Fairchilds

Residential Commercial Other Total
269 9 7 285

Figure FC.13, Building Replacement Value, Village of Fairchilds

Building ($) Content ($) Total ($)
49,894,183 27,693,819 77,588,002

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the 
participating community to run a weighted area analysis to get jurisdictional results. The following 
describes results of the 100-year Return (1% Annual Chance Event) weighted area analysis.
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Figure FC.14, Building Damage Counts, Village of Fairchilds

Residential Buildings Commercial Buildings Other Buildings Total Buildings
1 1 0 2

Figure FC.15, Building-Related Losses, Village of Fairchilds

Building Loss ($) Content Loss ($) Total Loss ($)
164 78 242

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $77,588,002. The total building-related losses were $242 for this scenario. This 
represents 0.01% of the total replacement value of the community. Loss values are divided into building 
and content loss dollars. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100 of available hospital beds are ready 
for use by patients already in the hospital and those injured by an event. 

Debris Generation

HAZUS estimates the amount of debris that will be generated in this scenario at a total of 1 ton. If the 
building debris tonnage is converted to an estimated number of truckloads, it will require 1 truckload 
(with 1 to 25 tons per truck) to remove. 

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates no one will be displaced or 
need temporary shelter in public shelters due to the flood. 

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that 2 buildings will be at least moderately damaged within 
the Village. “At least moderately damaged” is defined by HAZUS as greater than 
10% damage to a building. No buildings were estimated to received ‘Substantial 
Damage’. ‘Substantial Damage’ is defined by HAZUS as greater than 50% damage to 

a building. 
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Floods: Vulnerability Summary

Instances of localized structural flooding can and do occur outside of the mapped 
SFHA. Because the structures located outside of the SFHA floodplain are not 
required to construct their finish floor elevations at or above an elevation based 
on regulatory flood elevations, it is possible for localized flooding to partially or 
fully inundate these structures. Older homes within the community that were 
constructed before the adoption of the Flood Insurance Rate Maps (FIRM) and 
passing of the flood damage prevention ordinance were permitted to construct at 

possibly higher risk elevations. The majority of the Village of Fairchilds is located outside of the Village of 
Fairchilds. The critical facilities that support operations within Fairchilds are not elevated above minimum 
standards, lending the structures to increased risk in the event of localized flooding or floods exceeding a 
100-year event.

National Flood Insurance Program Repetitive Loss (RL)

Fairchilds is a current participant in the National Flood Insurance Program. As of February of 2017, the 
Village does not have any listed RL or SRL properties according to FEMA RL/SRL data and no claims have 
been made.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the planning area is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 2017). 
The Village of Fairchilds is located within a known USGS groundwater depletion 
area, as illustrated in Figure FC.16. This figure shows groundwater depletion within 

the US from 1900 to 2008 where long-term depletion rates were calculated from 40 separate aquifers 
measuring the loss over that time. The Village is in an area of the Gulf Coast Aquifer estimated to have 
had a cumulative annual depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. 
Konikow, 2013). Figure FC.16 also shows the locations of recent study sites discussed in the next section.

Figure FC.16, Groundwater Depletion Zones, Village of Fairchilds

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in an 
effort to mitigate future subsidence events and regulate all areas within the County. The District’s 2015 
Annual Groundwater Report discusses compaction measurements taken from varied extensometers 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 
under a certain stress load, or in this case, compaction that is associated with land subsidence. 

(Groundwater depletion in the United States (1900−2008), 2013)
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Extensometer sites that were equipped with GPS antennas atop the extensometers’ 
inner pipe were used as Continuous Operating Reference Stations (CORS). Additional 
GPS sites were developed, Periodically Active Monitor Sites (PAMS), to calculate average 
weekly heights. This data was processed against the data calculated by the CORS sites 
to calculate subsidence rates at each site. The closest sites to the Village of Fairchilds 
are PAM 58, 14, 31 and (CORS) TXRS, illustrated on Figure FC.16 (Fort Bend Subsidence 
District, 2015). Figure FC.17 lists the reported rates. Although no monitoring sites were 
listed within the planning area, it can be assumed that the Village would experience 
similar rates of occurrence as those observed at the closest proximity sites. It should be 

noted that the reported subsidence rates do not take into account other factors that could have possibly 
contributed, such as extreme weather or seismic activity, however is the best data available.

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, of the sites 
measured near the planning area, the most subsidence observed in 1 year was PAM 31 at a rate of -0.05 
feet.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure 16, the entire Village of Fairchilds is located within a known groundwater depletion 
area. With the documented occurrence of subsidence from recent studies, the probability of a future land 
subsidence event for the Village is high (probable in next 10 years) and can be assumed to be similar in 
extent to previous events in the area, up to -0.05 feet each year.  

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Figure FC.17, Observed Subsidence, Village of Fairchilds

Monitoring 
Site Name First Observation

2015 One-
Year Observed 

Subsidence (feet)
Cumulative

PAM 14 11/17/2000 0.10 -0.18

PAM 31 5/8/2007 -0.05 -0.02

PAM 58 8/4/2010 0.01 -0.06
(CORS) TXRS 5/15/2011 -0.01 -0.05

Subsidence where negative and land-surface uplift where positive.

(Fort Bend Subsidence District, 2015)
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Land Subsidence: Vulnerability Summary

The possible impact of isolated incidents within the region could include damage 
to any, but not all, of the 285 structures located in the zone in the unlikely event of 
a future occurrence. These structures are cumulatively valued at approximately $ 
77,588,002 based on HAZUS building and content values.

The lack of incidences and testimonies of impact lends to a general dismissal of 
the risks of land subsidence. As the community experiences periods of depletion 
of groundwater, the risk of land subsidence is increased and may impact the 

community. As water may become a scarcer resource in the State, and in the County, a lack of mitigation 
could lead to increased damage to structures and roads. There is a focus group aimed at reducing the 
subsidence hazard, and helping to reduce vulnerability. 



21

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, Village of Fairchilds 

Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire Village 
of Fairchilds is equally exposed to a hurricane or tropical storm. Figure FC.18 
illustrates the location of the planning area with historical hurricane and tropical 
storm paths documented by NOAA.

Figure FC.18, Historical Hurricane/Tropical Storm Paths, Village of Fairchilds

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure FC.19 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events and affected Fort Bend County have been included as they would impact the 
Village of Fairchilds. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, the Village would have been 
affected by the events that were captured as affecting the surrounding County area. 
Refer to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions 
of significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 
5 categories, 5 being the most catastrophic. According to the previous hurricane and tropical storm 
occurrences in the planning area, the maximum hurricane extent experienced were Category 4 hurricanes 
in 1900 and 1915. Refer to Chapter 2, the risk assessment portion of the main plan document, for a 
description of storm extents. 

Figure FC.19, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years on average in the planning area. In the future, 
the Village can expect an event approximately once every 6 years on average, of up 
to a magnitude of a Category 4 Hurricane at a 100yr Max Wind Speed of 112 mph 
based on historical extents and HAZUS analysis (the risk assessment portion of the 
main plan document, for a description of storm extents).

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis.

Figure FC.20, Property Damage Losses, Village of Fairchilds

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

77,588,002 769,000 338,000 1,107,000

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $1,107,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. It is estimated that 2 buildings will experience severe damage and 2 will be completely 
destroyed. Exposed Value is the total building and content values for structures within the community. 
Loss values are divided separately for building and content loss in dollars. Property damage losses are 
shown in Figure FC.20.

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event before the hurricane. Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of debris that will be generated by the hurricane at a total of 117 tons. Of 
the total amount brick/wood comprises 100% of the total. If the building debris tonnage is converted to 
an estimated number of truckloads, it will require 5 truckloads (with 1 to 25 tons per truck) to remove 
the building debris generated by the hurricane. For trees, the model also estimates that a total of 10 tons 
of tree debris will be generated. The number of tree debris truckloads will depend on how the 10 tons 
(100 cubic yards) of tree debris are collected and processed. The volume of tree debris generally ranges 
from about 4 cubic yards per ton for chipped or compacted tree debris to about 10 cubic yards per ton for 
bulkier, uncompacted debris.
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Shelter Requirements 

HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
2 households to be displaced due to the hurricane, however none will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, Fairchilds can expect to be impacted 
with debris and possible utility interruptions of critical infrastructure during a hurricane or tropical 
storm event. In addition, In addition, the Village structures that support government operations are 
vulnerable to the wind, hail, and lightning associated with hurricanes and tropical storms due to the lack 
of hardening, reinforcement and retrofitting of these structures. The compromise of these structures 
impacts the local jurisdiction’s ability to provide services to the citizens that will also be impacted by such 
an event. 
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Wildfires

Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure FC.21 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
Village of Fairchilds. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 4 

percentile weather categories. 

Figure FC.21, Fire Intensity Scale (FIS), Village of Fairchilds

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been 4 ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the Village of Fairchilds. As of the data collection effort in 2016, 
the sources’ available data ranged from the years 1980 to 2015.

Figure FC.22, Wildfire Ignitions, Village of Fairchilds

Fire Name Date Fire Size (Acres) 

Needville Fairchilds 1/7/2006 1

FM 361 3/15/2006 0

Fairchilds BLVD 2/20/2006 1

Janda 1/25/2006 1

Figure FC.23, TxWRAP Fire Intensity Acreage – Village of Fairchilds

Class Acres Percent

Non-Burnable 805 60.9 %
1 (Very Low) 9 0.7 %

1.5 2 0.2 %

2 (Low) 150 11.3 %

2.5 6 0.4 %

3 (Moderate) 346 26.2 %

3.5 3 0.3 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 1,321 100%

Based on 4 reported events in 35 years, the Village of Fairchilds can expect a wildfire event approximately 
once every 9 years on average in the future with up to a potential fire intensity of 3.5, or “Moderate” 
classification on the TxWRAP Characteristic Fire Intensity Scale. Therefore, there is an 11% chance of a 
wildfire event in a given year. 

Wildfires: Extent and Probability

Figure FC.23 lists the Fire Intensity Acreage for the Village according to the Texas A&M Forest Service 
TxWRAP Community Summary Report. For a description of the Characteristic Fire Intensity Scale (FIS), 
refer to Chapter 2, the risk assessment portion of the main plan document.
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Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels 
within the WUI. Areas with a higher housing and population density, and especially 
areas near burnable fuels, would be affected to a greater extent than more rural 
areas. In the event of a wildfire in high density areas of population, residential 
structures would be damaged or destroyed, critical infrastructure such as water, 
sewer and electrical services would be damaged and interrupted and residents 
would experience injury or loss of life. Figure FC.24 below lists the population, 

percent of total population, WUI acreage and percent of WUI acreage for the Village of Fairchilds, 
according to the Texas A&M Forest Service TxWRAP Community Summary Report. 

Figure FC.24, WUI Acreage, Village of Fairchilds

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 4 0.6 % 39 4.9 %

1hs/40ac to 1hs/20ac 1 0.1 % 20 2.6 %

1hs/20ac to 1hs/10ac 41 5.8 % 132 16.6 %

1hs/10ac to 1hs/5ac 181 25.7 % 277 35.0 %

1hs/5ac to 1hs/2ac 477 67.8 % 324 40.9 %

1hs/2ac to 3hs/1ac 0 0.0 % 0 0.0 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 704 100.0 % 792 100.0 %

Wildfires: Vulnerability Summary 

The Village of Fairchilds faces wildfire risk associated with the proximity of wooded and vegetation areas 
to residential structures. The Village has no fire breaks beside those that occur as breaks in vegetation 
made by the Village streets. There are no fire hydrants within the community. There is one fire station 
within the Village. The Village does not conduct large-item pick-ups for brush and limb collection. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the Village of Fairchilds completed a 
questionnaire as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The 
questions covered the risk associated with the hazards that affect each community based on the level of 
concern over each profiled hazard, the hazards’ impact on health and safety as well as property damage 
and business continuity. The answers from this questionnaire were combined with public survey results 
on perception of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. 
The results provided a quantified ranking of risk with values ranging from 0 to 100. The results for the 
Village are shown below on Figure FC.25 where hazard values are shown from highest to lowest risk. 
Ranking order and risk ranking value ties are attributed to little to no public survey participation for the 
community.

Figure FC.25, Risk Ranking Results, Village of Fairchilds

Ranking Order Hazard Risk Ranking Value

1 Tornadoes 14
2 Wildfire 13
2 Drought 13

2 Hail Storms 13

2 Severe Winter Storms 13
2 Lightning 13
7 Floods 11
7 Extreme Heat 11
7 Wind Storms 11

11 Expansive Soils 9
11 Land Subsidence 9
14 Hurricanes/Tropical Storms 0
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure FC.26, Existing Capabilities, Village of Fairchilds

Capability Name Capability Type How it can Accomplish Mitigation

Mayor Elected Official Political support and funding for mitigation actions. 
Attend advanced floodplain management training.

Public Works Director/
Floodplain Administrator

Staff

Compliance with flood damage prevention ordinance. 
Participate in MPC.

Emergency Management 
Coordinator

Management of Village-level HMP updates. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy.

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the Village to regulate 
Zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 
Comprehensive Plans

State-level code that authorizes the Village to adopt a 
comprehensive plan for the long-range development of 
the Village (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the Village to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987).

The Private Real Property 
Rights Preservation Act - 
Subchapter B: Chapter 2007 of 
the General Government Code

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain.

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief.

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
Village to meet the Federal standards of the National 
Flood Insurance Program (NFIP). Could be enhanced 
through higher standards adoption (e.g. freeboard).

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure FC.26) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference. 

3.1 Existing Capabilities
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1  Drainage Improvement Project (previously action 1 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods Install culverts and improve drainage on the 
side of the roadways at Caroline and Janda 
Streets, Cotton Drive at Janda street, and 
Phyllis Drive at Janda Street. 

Fort Bend County (FBC) Engineering 
FBC Road and Bridge

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100,000 / General Fund / In-kind Services 8 weeks from receipt of 
funding

Almost 
complete; 

Needs review
E/F

Cost and Benefit Considerations
Initial project review indicates project is cost-effective.

3.4 Mitigation Actions
Figure FC.27, Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

2  Reinforcement of Critical Facilities (previously action 2 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Windstorms, Tornadoes, 
Hurricanes/Tropical Storms

Reinforcement of critical facilities to 
withstand high winds from severe weather  
– specifically the fire station.

Village of Fairchilds Engineering 
Consultant, Village Aldermen

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$150,000 / General Fund / In-kind Services 24 months from receipt of 
funding Ongoing E

Cost and Benefit Considerations
Initial project review indicates project is cost-effective.

3.2 National Flood Insurance Program Participation
Village of Fairchilds currently participates in the National Flood Insurance Program. Currently, there are 
no Certified Floodplain Managers on staff, due to a lack of resources and staff. The Village of Fairchilds 
Flood Damage Prevention Ordinance names the Mayor as the Floodplain Administrator. The amount of 
mapped floodplain in Fairchilds is very small. 

The Village has adopted minimum standards in their flood damage prevention ordinance and regulation 
of the development within the floodplain are done through their engineering consultant. The Village 
will continue to explore options for higher standards and consider application to the Community Rating 
System. Fairchilds has a total of 5 NFIP policies in force, as of June 2017. This totals $5,543,100 in total 
insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 
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3  Promote Flood Insurance 

Hazard Item Description Implementation Agency 

Flood Advertise the availability, cost, and coverage 
of Flood insurance through the National 
Flood Insurance Program (NFIP). 

Village of Fairchilds Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months Ongoing N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

4  Increase Public Awareness of Hazard Mitigation (previously action 4 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures. 

Village of Fairchilds Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 60 months Ongoing N/A

Cost and Benefit Considerations
Not independently cost-effective.

5  Evacuation Plans (previously action 5 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the Village has adequate 
evacuation plans and notification 
procedures in place. 

Village of Fairchilds Volunteer Fire 
Department 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources /  
In-kind Services 9-12 months per plan Notification 

needs work N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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6  Wildfire Hazard Areas Study

Hazard Item Description Implementation Agency 

Wildfires Conduct study to determine and map 
potential wildfire hazard areas. 

Village of Fairchilds Volunteer  Fire 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12 months Ongoing N/A

Cost and Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.

7  Monitor Drought Conditions

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State Agencies.

Village of Fairchilds Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months Ongoing N/A

Cost and Benefit Considerations
Not independently cost-effective.

8  Public Information Campaigns

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

Village of Fairchilds Secretary

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months Ongoing N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.
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9  Evaluate Excess Heat Risks (previously action 9 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Excess Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income. 

Village of Fairchilds Volunteer Fire 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12-18 months Not Started N/A

Cost and Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

10  Address High Risk Populations (Excessive Heat)

Hazard Item Description Implementation Agency 

Excess Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks.  

Village of Fairchilds Volunteer Fire 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months Ongoing N/A

Cost and Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

11  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winer 
Storms

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the Village’s current 
plans and resources to address the risks 
posed by ice and snow hazards during 
winter storms. Focus on Village’s ability to 
respond to snow and ice emergencies, and 
on potentially at-risk populations in the 
community. 

Village of Fairchilds Volunteer Fire 
Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 60 months Ongoing N/A

Cost and Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations. 
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12 Upgrades to At-Risk Structures and Higher Standards for New Structures (previously action 13 
in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Hailstorms, 

Windstorms, Tornadoes, 
Lightning, Expansive Soils, 

Floods, Hurricanes/Tropical 
Storms, Land Subsidence

Initiate upgrades to at-risk structures and/
or infrastructure to include integrating 
increased thermal insulation, impact 
resistant film or glass, surge protection 
systems and wind resistant windows and 
doors. Integrate a higher level of soil 
compaction standards, foundation supports, 
xeriscaping and mandate freeboard for new 
development. Mitigates specific risks to 
structures, people, and operations. 

Village of Fairchilds Engineering 
Consultant

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on measure. Funding from 
General Fund or FEMA grant programs / In-kind 

Services
12-18 months per project Not started E/F

Cost and Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.

13  Structural/Engineering Study (previously action 14 in 2011 plan, modified)

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Complete a detailed structural/engineering 
survey of the Fairchilds Fire Department 
to ensure their soundness with respect 
to resisting the effects of high winds, 
extreme roof loading from snow or ice, and 
hail. Forms basis of decisions about any 
additional actions to mitigate risk. 

Village of Fairchilds Engineering 
Consultant

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 9-12 months Delayed N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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14  Require Road Construction to Use Specific Techniques

Hazard Item Description Implementation Agency 

Expansive Soils Require road construction to use techniques 
to help mitigate against E.S.

Village of Fairchilds Aldermen

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD / General Fund / In-kind Services 12-18 months to draft and 
pass Council

Not started N/A

Cost and Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.

15  Emergency Generator Purchase and Installation for Village Hall

Hazard Item Description Implementation Agency 

All Hazards except Drought, 
Land Subsidence and 

Expansive Soils

Back-up electrical power available to 
Village Hall to ensure continuity of 
government operations and to also 
provide temporary sheltering for 
vulnerable populations in the Village.

Village of Fairchilds Aldermen

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$50,000 Grant / In-kind Services
24 months to obtain grant, 

make purchase, perform 
installation and close grant

Searching for 
grant N/A

Cost and Benefit Considerations
Cost-effective – preserves function of a critical facility.
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3.5 Evaluating and Prioritizing Mitigation Actions 

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure FC.28. Mitigation action prioritization, Figure FC.28, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure FC.28, Mitigation Action Summary Worksheet
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Figure FC.29, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

2. Reinforcement of Critical Facilities + + + + + + + 0 + 0 14 22

4. Increase Public Awareness of 
Hazard Mitigation + + + + + 0 + + + 0 14 22

8. Public Information Campaigns + + + + + + + + + 0 13 22

5. Evacuation Plans + + + + + 0 + 0 + 0 13 20

15. Emergency Generator Purchase 
and Installation for Village Hall + 0 + + 0 0 + + 0 + 14 20

6. Wildfire Hazard Areas + + 0 + 0 + + 0 + 0 13 19

10. Address High Risk Populations 
(Excessive Heat) + + + + + + + 0 + 0 11 19

7. Monitor Drought Conditions + + 0 + 0 + + 0 0 0 13 18

3. Promote Flood Insurance + + 0 + 0 0 + + + 0 11 17

9. Evaluate Excess Heat Risks + 0 0 + 0 + + 0 + + 11 17

1. Drainage Improvement Project + + 0 0 0 0 + 0 + + 11 16

12. Upgrades to At-Risk Structures 
and Higher Standards for New 
Structures

0 0 0 0 0 0 0 0 0 0 14 14

14. Require Road Construction with 
Certain Techniques + + + + 0 0 + - 0 + 9 14
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Mitigation Actions by Hazard

The mitigation actions in Figure FC.30 are shown with the hazards that they mitigate. 

Figure FC.30, Mitigation Action Impact, Village of Fairchilds

A
ction N
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ber
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s
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s
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Tornadoes

Expansive Soils

Floods

Land Subsidence

H
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Tropical Storm
s

Earthquakes

D
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/ Levee 
Failure

W
ildfire

1 X
2 X X X
3 X
4 X X X X X X X X X X X X
5 X X X
6 X
7 X X
8 X X
9 X

10 X
11 X
12 X X X X X X X X X X X
13 X X X X X
14 X
15 X X X X X X X X X

Figure FC.29, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
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Local C
ham

pion

O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

13. Structural/Engineering Study 0 0 0 0 0 0 0 0 0 0 14 14

11. Review Plans and Resources to 
Address Risk Posed by Snow and Ice 
Hazards During Winter Storms

0 0 0 0 0 0 0 0 0 0 13 13
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3.6 Integration Efforts 

Figure FC.31, Plan Integration Efforts, Village of Fairchilds

Name of 
Document Type Item Type Process for Integration

Village of Fairchilds 
Development 
Services

Program Actions

Integration of mitigation practices and risk 
assessment data into existing permitting system to 
ensure that safe growth is implemented within the 
Village.

Community 
Development Block 
Grant

Funding Action

Produce obligation packets for mitigation actions 
that meet CDBG criteria. Gain Village Council 
approval for project applications for funding. Once 
approved, submit Plan applications to appropriate 
State agency for review and approval. 

Community 
Development Block 
Grant- Disaster 
Recovery Funding

Produce obligation packets for mitigation actions 
that meet CDBG-DR criteria. Gain Village Council 
approval for project applications for funding. Once 
approved, submit Plan applications to appropriate 
State agency for review and approval. 

Hazard Mitigation 
Grant Program 
(HMGP) 

Funding Action

Identify actions that can be funded through new and 
existing grant awards. Review existing mitigation 
actions for eligibility for the grant program, to 
include Benefit Cost consideration. Prepare grant 
application documents in advance to prepare for 
future grant application periods.

Process involves identification of actions from 
Plan; obtaining Council approval to apply; 
notification of interest in grant to the public; 
completion of application for funding; if awarded, 
obtaining Council approval to accept; if accepted, 
administration of funds and implementation of 
project.

Pre-Disaster 
Mitigation (PDM)
Flood Mitigation 
Assistance (FMA)

TWDB Flood 
Protection 
Planning (FPP) 
Grant

TWDB Clean Water 
State Revolving 
Fund (CWSRF)

Funding Action

Identify actions that can be funded through new and 
existing loans. Review existing mitigation actions 
for eligibility for the loan program, to include 
Benefit Cost consideration. Prepare loan application 
documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to 
apply; notification of interest in loan to the public; 
completion of application for loan; if awarded, 
obtaining Council approval to accept; if accepted, 
administration of funds and implementation of 
project.

Texas Water 
Development Fund 
(DFund)

 Incorporation Achievements Since Previous Plan Update

The Village of Fairchilds incorporated the HMP into other planning mechanisms as a demonstration 
of progress in local hazard mitigation efforts. This was achieved by identifying MPC planners and or 
stakeholders to participate in the following local planning effort: Fort Bend County Drainage Plan

Figure FC.31 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other Village of Fairchilds documents, programs and regulations.
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
Although the Village of Fairchilds has not experienced significant growth within its Village limits within 
the last 5 years, it is certain that the growth of the Harris County area will begin to encroach upon this 
small community. Whether through the development of housing or through economic development, it 
is certain that all of Fort Bend County will see changes in their landscape. At this time however, it is not 
evident that any significant increases or decreases in vulnerability have occurred as a result of changes in 
development. 

4.2 Progress in Mitigation Efforts

Figure FC.32, Past Mitigation Action Progress Reports Summary - Completed and Canceled

12  Various Mitigation Actions to Reduce Wildfire Risk

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire 
and brushfire risk. Actions may include 
informing property owners of appropriate 
actions, clearing vegetation, and monitoring 
antecedent conditions, among others.

Village of Fairchilds Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources TBD/as need is identified

Canceled 
due to lack 

of resources 
and changed 

priorities

N/A

Cost and Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.

4.3 Changes in Priorities
Plan-level priority changes are reflected in the changes to the plan-level goals shown in Chapter 3: 
Mitigation Strategy within the Main Plan document. 

Infrastructure enhancements and improvements are priorities for elected officials and their citizens. The 
improvement of roads, water, wastewater and sewer are all considerations as the community watches 
continual growth occurring in neighboring Harris County. Recent flood disasters have also increased the 
priority of utilizing available mitigation and disaster recovery funding for community mitigation projects.
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure FC.33, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

Village of Fairchilds
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Jurisdiction Adoption Documentation Placeholder
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Village of Pleak Annex
Section 1: Organize and Review
This section contains a brief 
description of the Village of Pleak 
and its jurisdictional features. In 
addition, Section 1 contains the 
following details regarding Pleak’s: 

• participation in the Fort Bend 
County HMP Update process, 

• stakeholder engagement, 

• public outreach strategy,  

• incorporation efforts, and

       plan maintenance procedures.

Figure PK.01, Village of Pleak Planning Area 1.1 Community Description
When planning, it is important to 
take into account the characteristics 
that make a community unique. 
Consideration of unique needs when 
it comes to mitigating or recovering 
from natural hazards ensures that 
all members of the community and 
their needs are addressed.

The Village of Pleak is located just 
south of Rosenberg, the center of 
Fort Bend County. It is home to 971 
people and lives by the saying, “A 
small Village with Big Expectations.” 
The Village was established in 
August 1979 and has elected 
officials such as a Mayor, Mayor Pro-
Tem, and 4 Aldermen-at-Large, each 
serving 4 year terms. Over the years 
Pleak has developed a need for a 
Planning Commission composed of 
5 people, a Village Engineer, and a 
Village Attorney. Traditionally Pleak 
has been home to a rural community 
responsible for raising cattle in 
addition to cultivating cotton and 
grain. Over the years the community 
has grown to be home to commuters 
to the Houston area. Both the 
Needville School District and the 
Lamar Consolidated Independent 
School District serve and educate 
the youth in this small community.

Brazos River

SUGAR LAND

KATY

HOUSTON

HOUSTON

10 

69

90

90

59

6

36

99

Map Not to Scale.

NORTH

*Population: 971

Size of Community: 1.94 sq. miles

*Population over 65 years old: 130

*Population under 16 years old: 215

*Economically Disadvantaged Population ($0-$20k) : 42

Pleak is serviced by the following responders:

Fire: Pleak Volunteer Fire Department FBC ESD #6

EMS: Fort Bend County Emergency Medical Service

Law Enforcement: Fort Bend County Sheriff’s Office

*HAZUS-MH 3.2 Updated Census 2010 Population Estimates
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Figure PK.03, Utility Providers

Type Provider

Electric CenterPoint 

Water Private Wells

Figure PK.02, Major Employers

Business Type Name of Employer

Retail Dollar General

Retail Corner Gas Station
 (Interview, Village of Pleak, 2017)

Community Planning Involvement

Figure PK.04, Village of Pleak Plan Participation

MPC planning activities for the Fort Bend County Hazard Mitigation Plan (HMP) Update are captured in 
Figure PK.04, which utilizes check-marks to indicate each of the activities that were completed by the 
Pleak MPC.

 9 Planner’s Survey
Data Collection Spreadsheet/
GIS Data

 9 Planning Worksheets
 9 Phone Interview

 9 Kick-off
 9 Risk Assessment
 9 Mitigation Strategy

 9 EventBrite Meeting Posting
 9 Public Survey Posting/
Collection

The major employers and utility providers are listed below in Figure PK.02 and PK.03, respectively.
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1.2 Outreach Strategy
The Village of Pleak was active in the outreach activities used to request public participation in the Fort 
Bend County HMP Update. Their activities included promotion of the HMP Public Survey, the use of 
EventBrite web tools for meeting announcements, plan phase newsletter distribution, and a draft plan 
public comment period.

Public Survey Promotion

Village of Pleak advertised the Fort Bend County HMP Update Public Survey on the Pleak homepage, 
http://villageofpleak.com. Although there were no survey results for the Village of Pleak, there were 
377 total responses to the survey. Survey data was directly incorporated into the risk ranking process for 
hazards and mitigation actions. Details regarding the incorporation of the survey results are included in 
Chapter 2, the risk assessment portion of the main plan document. 

EventBrite Public Meeting Postings

Fort Bend County utilized EventBrite, an online event tool for organizing, promoting and managing public 
events. By using this tool, the community made the risk assessment and mitigation strategy meetings 
public events that were searchable and open for registration for citizens, as well as stakeholders.

Plan Phase Newsletters

Pleak MPC utilized newsletters for each phase of the planning process in order to share updates on 
the planning process with stakeholders, elected officials, Village staff and the public. Copies of the 
newsletters can be found in Appendix A of the Fort Bend County HMP Update.

Plan Draft Public Review and Comment Period

The link to the draft Fort Bend County HMP Update was posted on the Village of Pleak website from 
July 14, 2017 to July 28, 2017. A hard copy was placed in the Pleak Village Hall. Email comments were 
collected via online form.

1.3 Incorporation of Sources
In addition to stakeholder and public input, the MPC also reviewed other planning resources that could 
provide useful information to the plan update process. Figure PK.05 lists the documents reviewed and 
how they were considered for incorporation in the updated plan.

Figure PK.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

2013 State of Texas HMP Plan Utilized hazard definitions and hazard classification names.

Flood Insurance Study Study Incorporated best available hydraulic and hydrological study results 
for flood hazard profile.

Village of Pleak 
Comprehensive Plan Plan

Review of comprehensive plan actions for possible integration into 
HMP

• Evaluation of alternatives for water (including addressing 
responsibilities within the Fort Bend Subsidence District to 

address surface water conversion).
• Enhancement of FM 2218 and construction of Spur 10 for 

detention and thoroughfare alignment (considered flood 
mitigation enhancement).

• Development of a Park Master Plan (considered alignment with 
flood mitigation actions that consider green space and natural 

conservation efforts).



Fort Bend County Hazard Mitigation Plan, Village of Pleak 

4

O
rg

an
iz

e 
an

d 
R

ev
ie

w

Figure PK.05, Review/Incorporation of Sources

Name of Document Type How Incorporated

Zoning Ordinance Authority
Reviewed for opportunities to enhance language to consider 

floodplains and other identified hazard areas when considering 
planning and zoning activities.

Zoning Map Plan Consideration of existing zoning efforts for identifying areas for 
consideration for flood hazard mitigation.

Flood Damage Prevention 
Ordinance Regulation Reviewed existing ordinance for identification of potential higher 

standards, such as freeboard. 
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Section 2: Risk Assessment
Pleak’s Jurisdictional Hazards

This section contains Pleak’s hazard profiles for each natural hazard included in the Fort Bend County 
HMP Update. Profiles include the following information:

• Location - the area where the hazard is known to occur.
• Previous Occurrences - a history of reported events for the hazard.

• Significant Previous Occurrences (when applicable) - notable hazard events within the community.

• Extent - the strength or magnitude of the hazard.

• Probability - the likelihood of the hazard event occurring in the future.

• Impact - the consequence or effect (or possible effect) of hazard events.

• Vulnerability Summary - identification of structures, systems, populations or assets susceptible to 
loss or damage.

Hazard descriptions and extent scales for hazard magnitudes, are found in Chapter 2, the risk assessment 
portion of the main plan document.

When available, data specific to Pleak was used for hazard analysis. When no instances were reported 
specifically for the jurisdiction for regional hazards, County-level data was applied. 

State and national datasets were used to determine occurrence, extent, and the respective probabilities, 
rather than verbal testimonies, in an effort to retain data consistency. For some hazards, the National 
Oceanic and Atmospheric Administration (NOAA) Storm Events Database was used as the most 
comprehensive data available for hazards. As a result, injury and damage amounts shown for previous 
hazard occurrences do not always reflect the most recent totals. The Previous Occurrences section for 
each hazard identifies instances in which this may occur. Verbal testimony, when available, was integrated 
into impact or vulnerability summaries. 

2.1 Hazard Profiles
Hazards profiled within the Risk Assessment include:

• Drought - Within Chapter 2, the risk assessment portion of main plan document.

• Extreme Heat - Within Chapter 2, the risk assessment portion of main plan document.

• Severe Winter Storms - Within Chapter 2, the risk assessment portion of main plan document.

• Lightning - Within Chapter 2, the risk assessment portion of main plan document.

• Hailstorms

• Windstorms

• Tornadoes

• Expansive Soils

• Floods

• Land Subsidence

• Hurricanes/Tropical Storms

• Wildfires
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Hailstorms

Hailstorms: Location

The entire extent of the Village of Pleak is exposed to some degree of hail hazard. 
Since hail can occur at any location, hail events could be experienced anywhere 
within the jurisdiction. 

Hailstorms: Previous Occurrences

Since hail can occur at any location, hail events could be experienced anywhere within the jurisdiction. 
While Pleak has not had any previous occurrences reported through the NOAA Storm Events Database, 
if an event were to occur, it would be similar in size and magnitude to events within the surrounding 
County area. Figure PK.06 lists the 37 hail events reported for Fort Bend County and its unincorporated 
jurisdictions since the year 1961. 

Fatality, injury and damage amounts are shown in Figure PK.06, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Figure PK.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
FORT BEND CO. 11/22/1961 Hail 25.4 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 44.45 0 0 0 0
FORT BEND CO. 2/4/1964 Hail 50.8 0 0 0 0
FORT BEND CO. 6/1/1967 Hail 44.45 0 0 0 0
FORT BEND CO. 4/22/1968 Hail 38.1 0 0 0 0
FORT BEND CO. 4/30/1975 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 44.45 0 0 0 0
FORT BEND CO. 5/9/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 5/14/1981 Hail 25.4 0 0 0 0
FORT BEND CO. 2/10/1985 Hail 19.05 0 0 0 0
FORT BEND CO. 2/5/1986 Hail 19.05 0 0 0 0
FORT BEND CO. 2/22/1992 Hail 25.4 0 0 0 0
FORT BEND CO. 4/19/1992 Hail 44.45 0 0 0 0
FORT BEND CO. 5/1/1993 Hail 19.05 0 0 500 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 10/12/1993 Hail 19.05 0 0 50,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 19.05 0 0 5,000 0
FORT BEND CO. 4/5/1994 Hail 38.1 0 0 5,000 0
FORT BEND CO. 11/2/1995 Hail 44.45 0 0 20,000 0

GUY 5/10/1999 Hail 25.4 0 0 15,000 0
CLODINE 5/30/1999 Hail 19.05 0 0 10,000 0

GUY 5/30/1999 Hail 19.05 0 0 10,000 0
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Figure PK.06, Hail Occurrences, Fort Bend County

Location Date Type Extent 
(mm) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)
CLODINE 11/12/2000 Hail 19.05 0 0 15,000 0
CLODINE 3/30/2002 Hail 25.4 0 0 10,000 0
FRESNO 3/30/2002 Hail 44.45 0 0 15,000 0
CLODINE 6/16/2002 Hail 19.05 0 0 5,000 0
CLODINE 6/18/2008 Hail 38.1 0 0 30,000 0
CLODINE 6/18/2008 Hail 25.4 0 0 11,000 0
FRESNO 6/19/2008 Hail 25.4 0 0 3,000 0
CLODINE 1/9/2012 Hail 25.4 0 0 2,000 0
FRESNO 4/4/2012 Hail 25.4 0 0 1,000 0
CRABB 4/16/2015 Hail 44.45 0 0 0 0

FRESNO 5/26/2015 Hail 44.45 0 0 0 0
DEWALT 6/18/2016 Hail 25.4 0 0 0 0

Total 0 0 $317,500 $0

 (National Oceanic and Atmospheric Administration, 2016)

Hailstorms: Extent and Probability

The Tornado and Storm Research Organization (TORRO) created a hail extent index 
to measure hail called the Hailstorm Intensity Scale. According to the reported 
previous hail occurrences in the jurisdiction, the maximum hail extent experienced 
had hailstones up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO 
Hailstorm Intensity Scale classification of “Destructive.” Refer to Chapter 2, the risk 
assessment portion of the main plan document, for hail extent scale descriptions. 

Based on 37 reported events in 55 years, a hail event occurs approximately every 1 
to 2 years on average in Fort Bend County. Since hail events can happen anywhere throughout the HMP 
update area, Pleak’s future probability is assumed to be similar to the surrounding County area. The 
Village can expect a hail event approximately once every 1 to 2 years on average in the future, with hail 
up to 2 inches (50.8 mm) in diameter, corresponding to a TORRO Hailstorm Intensity Scale classification of 
“Destructive.” Therefore, there is a 67% chance of a hailstorm event in a given year. 
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Hailstorms: Impact

Although there are no specific occurrences for which hailstorm damages are 
captured from the NOAA database, based on the maximum hail extent experienced 
of 2 inches (50.8 mm) in the surrounding County area, the TORRO Hailstorm 
Intensity Scale indicates that impact can be expected to include any of the 
following:

• Varying degrees of damage to vegetation and crops

• Damage to plastic structures

• Varying degrees of damage to glass

• Paint and wood scored

• Vehicle bodywork damage

• Bodywork of grounded aircraft dented

• Brick walls pitted

• Severe roof damage

• Risk of serious injuries

Hailstorms: Vulnerability Summary

The Village has not experienced any significant hail storm events in which significant damage occurred. 
The Village’s vehicles do not have covered parking areas. Village-owned structures have metal roofs that 
are typically more resistant to hail stone damage than composite roofs. The Village structures have not 
been retrofitted or hardened against the impacts of hail to the roofs or windows, therefore in the case of 
an unprecedented and extreme event, all of them are vulnerable to the hazard. Residents who live in the 
12-20 manufactured or mobile homes remaining in Pleak face more vulnerability to hail than site-built 
homes. 
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Windstorms

Windstorms: Location

The entire extent of the Village of Pleak is exposed to some degree of wind hazard. 
Since wind can occur at any location, wind events could be experienced anywhere 
within the jurisdiction. 

Windstorms: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented wind event listed for the Village 
of Pleak and 51 documented events listed for Fort Bend County and its unincorporated jurisdictions from 
year 1955. While the database lists events since 1955 for the County, events were not documented per 
jurisdiction until 1994. The wind event reported for the Village is shown in Figure PK.07.

Fatality, injury, and damage amounts are shown in Figure PK.07, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period. 

Figure PK.07, Reported Wind Events, Village of Pleak

Location Date Type Extent 
(knots) Fatalities Injuries Property 

Damage ($)
Crop 

Damage ($)

PLEAK 6/8/2010 Thunderstorm 
Wind 56 kts. EG 0 0 $27,000 0

EG - Estimated Gust

 (National Oceanic and Atmospheric Administration, 2016)

Windstorms: Extent and Probability

Wind is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land and 
sea. According to the reported previous windstorm occurrences in the surrounding areas, the maximum 
wind extent experienced was 56 knots (Beaufort Wind Scale Classification: “Violent Storm”). Refer to 
Chapter 2, the risk assessment portion of the main plan document, for a description of wind extent 
scales.

Based on 1 reported event in 22 years, the Village of Pleak can expect a wind event of up to 56 knots 
approximately once every 22 years on average in the future (Beaufort Wind Scale Classification: “Violent 
Storm.”) Therefore, there is a 5% chance of a windstorm event in a given year. 

Windstorms: Impact 

Damages can be expected to be in line with the wind magnitude described in the Windstorm: Extent 
section. Previously reported magnitudes for the area indicate a “Violent Storm” wind extent, which is 
described by the Beaufort Wind Scale as involving trees being broken or uprooted as well as considerable 
structural damage. 

Additional impacts from extreme wind events could include downed utility poles, street signals, and 
debris on roadways resulting in obstructions for emergency responders and residents entering and 
leaving their homes.

Critical infrastructure could be disrupted, resulting in periods of impact of service to residents due to 
damages to the facilities themselves or lack of back-up utility resources.  

Windstorms: Vulnerability Summary
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Mobile and manufactured homes are most susceptible to windstorm damage as 
they may not have been installed or anchored correctly and can be moved and 
overturned in high winds. The Village of Pleak has greatly reduced their community 
vulnerability by restricting manufactured or mobile homes from being placed 
within the corporate limits. There were approximately 12-20 homes that were 
grandfathered under the ordinance and allowed to maintain their residence, 
however cannot replace structures with new ones. 

According to community testimony, structure and vehicle damage are concerns for 
Pleak, as debris damage previously impacted the community in the recent past (without data that could 
be used for analysis purposes or probability calculations). The Village structures that support government 
functions are not reinforced, hardened or retrofitted to the effects of high winds. In the event of an 
unprecedented and extreme windstorm event, the integrity of the structures are vulnerable to direct 
line winds and impact from debris. There are no formal debris removal agreements for the community, 
however the County Emergency Management staff supplement local jurisdiction actions after windstorm 
events. 
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Tornadoes

Tornadoes: Location

The entire extent of the Village of Pleak is exposed to some degree of tornado 
hazard. Since tornadoes can occur at any location, tornado events could be 
experienced anywhere within the jurisdiction. 

Tornadoes: Previous Occurrences

According to the NOAA Storm Events Database, there was 1 documented tornado event listed for the 
Village of Pleak and 29 documented events listed for Fort Bend County since year 1950. While the 
database lists events since 1950 for the County, events were not documented per jurisdiction until 1993. 
The tornado event reported for the Village is listed in Figure PK.08.  

Fatality, injury and damage amounts are shown in Figure PK.08, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.

Figure PK.08, Tornado Events, Village of Pleak

Location Date Type Extent Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

PLEAK 4/21/2006 Tornado F1 0 0 50,000 0

NA - No data available 

(National Oceanic and Atmospheric Administration, 2016)

Tornadoes: Extent and Probability

Tornadoes are measured by severity on the Enhanced Fujita Scale, with a range from 0-6, 6 being the 
most catastrophic. According to the reported previous tornado occurrence in the area, the maximum 
tornado extent experienced was a category F1. Refer to Chapter 2, the risk assessment portion of the 
main plan document, for a description of tornado extent scales, Fujita (F) Scale and Operational Enhanced 
Fujita (EF) Scale.

Based on 1 reported events in 23 years, Pleak can expect a tornado event approximately once every 23 
years on average in the future, with up to an F1 magnitude. Therefore, there is a 4% chance of a tornado 
event in a given year. 

Tornadoes: Impact 

Based on the Village having experienced a tornado at an F1 level in the past, if similar events were to 
happen in the future, the type of impacts that the jurisdiction can expect associated with that magnitudes 
would include, from least to greatest:

• Light Damage - Broken branches; shallow rooted trees pushed over; some chimney 
damage.

• Moderate Damage - Surface damage to roofs; mobile homes pushed off foundation; 
moving vehicles pushed off the road.

(Tornado Facts, 2016)

Additional impacts from tornado events could include downed utility poles, street signals, and debris on 
roadways resulting in obstructions for emergency responders and residents entering and leaving their 
homes.
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Critical infrastructure could be disrupted, resulting in periods of impact of service 
to residents due to damages to the facilities themselves or lack of back-up utility 
resources. 

Tornadoes: Vulnerability Summary

Mobile and manufactured homes are most susceptible to tornado damage as 
they may not have been installed or anchored correctly and can be moved and 
overturned in high winds. The Village of Pleak has greatly reduced their community 

vulnerability by restricting manufactured or mobile homes from being placed within the corporate limits. 
There were approximately 12-20 homes that were grandfathered under the ordinance and allowed to 
maintain their residence, however cannot replace structures with new ones. 

The Village of Pleak does not currently operate any tornado warning sirens or weather radios within 
government buildings. A 911 callback system is currently not in place to reach residents in the event of a 
tornado. No other method or system is in place to alert residents of danger. Village Hall is equipped with 
a generator for emergency power and could be used as a temporary shelter after a tornado.

According to community testimony, structure and vehicle damage are concerns for Pleak, as debris 
damage impacted the community in the recent past during severe winds (without data that could be 
used for analysis purposes or probability calculations). The Village structures that support government 
functions are not reinforced, hardened, or retrofitted to the effects of high winds that accompany 
tornadoes. The resulting damage from such an event would impact the continuity of operations for 
the Village. There are no formal debris removal agreements for the community, however the County 
Emergency Management staff supplement local jurisdiction actions after windstorm events. 
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Expansive Soils

Expansive Soils: Location

Figure 2.23 within Chapter 2 (the risk assessment portion of the main plan 
document) shows the location of expansive soil areas for the Village. The entire 
extent of the jurisdiction is classified as having less than 50 percent of the area 
underlain by soils with clays of high swelling potential, therefore all of the 
jurisdiction is equally at risk.

Expansive Soils: Previous Occurrences

There was no documentation of site-specific past events for structural damage due to expansive soils 
from local, State, or national databases queried.

Expansive soils cannot be documented as a time-specific event, except when they lead to structural and 
infrastructure damage. There are no specific damage reports or historical records of events in the Village, 
however future events can occur. 

Expansive Soils: Extent and Probability

Considering the amount of swelling potential within the jurisdiction, as well as the lack of reported 
events, the probability of a future event is low (0 - 1 occurrences in the next 10 years affecting less than 5 
structures).

Expansive Soils: Impact 

Foundation issues for buildings and road base pads for mobile homes are the most visible impacts to 
infrastructure and structures. Undocumented reports of impact include small cracks to foundation and 
terrain. With natural conditions that increase soil swelling, these results would result in deeper and 
longer cracks, and possible structural shifting.

Expansive Soils: Vulnerability Summary 

Building standards help mitigate the impact to an extent. Besides new construction, a portion of the 
residences in the community were constructed when the Village was not yet incorporated. Since building 
standards were not in place for this earlier development, it is possible that those structures could be 
impacted by expansive soils in the event of shrink-swell activity.

The lack of major expansive soils problems in the community lead to a lessened concern for the issue. The 
majority of residences within the community were constructed between 20 and 30 years ago, before the 
community was incorporated and before National Building Codes were adopted with specific codes for 
foundation work. As time progresses and the structures continue to age, a number of foundation issues 
could emerge. A general lack of concern for the hazard creates a vulnerability due to the resulting lack of 
individual-level (homeowner) mitigation action for expansive soils.
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Figure PK.09, Special Flood Hazard Areas, Village of Pleak

Floods

Floods: Location

The location of the 1% (100-year) and 0.2% (500-year) Annual Chance Event (ACE) 
floodplains are shown in Figure PK.09. These are the locations within the planning 
area that are most affected by flooding. Figure PK.10 provides the total acreage in 
the jurisdiction that is located in the 1% and 0.2% floodplains.

Figure PK.10, Village of Pleak Floodplain Acreage

100yr (1%) Floodplain 
Acres (Includes Floodway)

500yr (0.2%) Floodplain Acres 
(Includes 100yr)

Shaded Zone X - Protected 
by Levee

317 344 0

(Texas Natural Resources Information System, 2011)
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Floods: Previous Occurrences

Fort Bend County was included in 3 Federal disaster declarations between 2015 
and 2016, all related to flooding. Although there were no flood events reported 
specifically for Pleak in the NOAA Storm Events Database, Figure PK.11 lists the 
19 documented events reported for Fort Bend County and its unincorporated 
jurisdictions from year 1997. Due to the size and extent of some flood occurrences 
as well as the regional nature of reports in the NOAA Storm Events Database, the 
planning area may have been affected by many of the events that were reported for 

the surrounding areas.

Fatality, injury and damage amounts are shown in Figure PK.11, per the NOAA Storm Events Database. 
Community testimony indicates that these amounts do not reflect the most recent totals, however NOAA 
data is being used as the best source of public information available for the record period.  

Figure PK.11, Flood Events, Fort Bend County

Location Date Type Fatalities Injuries Property 
Damage ($)

Crop 
Damage ($)

SE COUNTY 1/27/1997 Flash Flood 0 0 5,000 0
COUNTY WIDE 4/25/1997 Flash Flood 0 0 5,000 0

FORT BEND (ZONE) 10/17/1998 Flood 0 0 0 0
COUNTY WIDE 10/18/1998 Flash Flood 0 0 10,000 0
COUNTY WIDE 10/18/1998 Flash Flood 0 0 0 0

FORT BEND (ZONE) 11/12/1998 Flood 0 0 0 0
COUNTY WIDE 11/12/1998 Flash Flood 0 0 3,000 0
COUNTY WIDE 5/30/1999 Flash Flood 0 0 50,000 0
EAST PORTION 6/7/2001 Flash Flood 0 0 0 0
EAST PORTION 6/8/2001 Flash Flood 0 0 0 0
EAST PORTION 6/9/2001 Flash Flood 0 0 0 0
COUNTY WIDE 8/30/2001 Flash Flood 0 0 50,000 0

SOUTH PORTION 8/31/2001 Flash Flood 0 0 750,000 0
CLODINE 11/23/2004 Flash Flood 0 0 0 0
TAVENER 5/12/2012 Flash Flood 0 0 50,000 0
CLODINE 4/27/2013 Flash Flood 0 0 1,000,000 0
CLODINE 5/26/2014 Flash Flood 0 0 0 0
CLODINE 5/25/2015 Flash Flood 1 0 0 0
HOBBY 10/31/2015 Flash Flood 0 0 0 0

Total 1 0 $2,923,000 $0

 (National Oceanic and Atmospheric Administration, 2016)

Floods: Significant Past Events

Although there were no flood events reported specifically for Pleak in the NOAA Storm Events Database, 
due to the size and extent of some flood occurrences as well as the regional nature of reports in the 
NOAA Storm Events Database, the Village may have been affected by many of the events that were 
reported for the surrounding areas. Refer to Fort Bend Unincorporated Area’s Significant Occurrences for 
descriptions, to include the 3 previous Federal disaster declarations referred to in Previous Occurrences 
above.
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Figure PK.12, Building Counts, Village of Pleak

Residential Commercial Other Total
331 23 22 376

Figure PK.13, Building Replacement Value, Village of Pleak

Building ($) Content ($) Total ($)
80,560,072 52,193,392 132,753,464

Floods: Extent

Flood extent is described by a combination of ground elevation, river heights, 
100-year Water Surface Elevations (WSE’s) and HAZUS depth grids. Areas along 
Big Creek, Cottonwood Creek and Raccoon Creek in the jurisdiction are exposed to 
some of the greatest flood extents. An example of flooding within the jurisdiction 
is the area along the Raccoon Creek near Cole Court. This area has an approximate 
overbank ground elevation of 86 feet (per Light Detection and Ranging [LiDAR]) 
with an intersecting 100-year WSE of 88 feet. Although in-channel water depths 

within the Creek would be greater, anticipated overbank water depths could impact community structures 
up to 2 feet in a 100-year event.

Floods: Probability

Probability has been calculated on the basis of NOAA reported events, as a standard, consistent 
calculation method for all hazards profiled with the Fort Bend County HMP. Based on 19 reported events 
in 19 years, a flood event occurs approximately once per year on average in Fort Bend County and 
its unincorporated jurisdictions. Due to the size and extent of some flood occurrences, as well as the 
regional nature of reports in the NOAA Storm Events Database, Pleak’s future probability is assumed to be 
similar to the surrounding County area. The Village can expect a flood event approximately once per year 
on average in the future, with flood water depths impacting community structures up to 2 feet.

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. HAZUS 
results are calculated to census blocks. This analysis utilized the 2013 USGS National Elevation Dataset 
(NED) 1/3 arc-second Digital Elevation Model (DEM). These blocks were then intersected with the 
planning area to run a weighted area analysis to get jurisdictional results. The following describes results 
of the 100-year Return (1% Annual Chance Event) weighted area analysis.

Floods: Impact

The following describes the inventory counts and building replacement values for the entire jurisdictional 
area.



17

R
isk A

ssessm
ent

Fort Bend County Hazard Mitigation Plan, Village of Pleak 

HAZUS-MH Results

General Building Stock Damage

HAZUS estimates that no buildings will be at least moderately damaged. “At least 
moderately damaged’ is defined by HAZUS as greater than 10% damage to a build-
ing.  

Building-Related Losses

Exposed Value is the total building and content values for structures within the community. The exposed 
value for the community is $132,753,464. There were no building-related losses for this scenario. 

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Additionally, the model estimates that 100% of available hospital beds are ready 
for use by patients already in the hospital and for those injured by an event.  

Debris Generation

HAZUS estimates no debris will be generated in this scenario requiring 0 truckloads (with 1 to 25 tons per 
truck) for removal.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to 
the flood and the associated potential evacuation. HAZUS also estimates those people displaced that will 
require accommodations in temporary public shelters. The model estimates that none will be displaced or 
require temporary shelter in public shelters.

Floods: Vulnerability Summary

Creeks are the biggest source of flooding in the community. According to community testimony, many 
small creeks feed into a confluence that floods often. A majority of the homes in Pleak are over 50 years 
old, meaning that they were constructed prior to the adoption of Flood Insurance Rate Maps (FIRMs) 
or the local Flood Damage Prevention Ordinance. As development continues to occur with the village, 
including the construction of a new elementary school, the community will ensure that the latest FIRMs 
(or best available data) are referenced to ensure the finished floor is constructed above the current 
effective Base Flood Elevation (BFE). 

Approximately 8 to 10 roadway culvert crossings exist within Pleak. These crossings routinely overtop 
during severe rainfall events. In these cases, the County and State will both independently handle 
closures for their respective roads.

National Flood Insurance Program Repetitive Loss (RL)

Pleak is a current participant in the National Flood Insurance Program. As of February of 2017, the Village 
does not have any listed RL or SRL properties according to FEMA RL/SRL data and no claims have been 
made.
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Land Subsidence

Land Subsidence: Location

Two major contributing factors to land subsidence are karst areas or groundwater 
depletion zones. Although the jurisdiction is not within a designated karst region 
according to Texas Speleological Survey mapping (Texas Speleological Survey, 2017). 
Pleak is located within a known USGS groundwater depletion area, as illustrated in 
Figure PK.14. This figure shows groundwater depletion within the US from 1900 to 

2008 where long-term depletion rates were calculated from 40 separate aquifers measuring the loss over 
that time. The Village is in an area of the Gulf Coast Aquifer estimated to have had a cumulative annual 
depletion of 25 to 50 cubic km over 108 years (1900 to 2008) (Leonard F. Konikow, 2013). Figure PK.14 
also shows the locations of recent study sites discussed in the next section.

Figure PK.14, Groundwater Depletion Zones, Village of Pleak

Land Subsidence: Previous Occurrences

Fort Bend Subsidence District was formed in 1989 to provide groundwater withdrawal regulations in 
an effort to mitigate future subsidence events and regulate all areas within the County. The District’s 
2015 Annual Groundwater Report discusses compaction measurements taken from varied extensometer 
and GPS monitoring sites as part of a joint funding agreement with the District, the Harris-Galveston 
Subsidence District, the City of Houston, the Brazoria County Groundwater Conservation District, and 
the Lone Star Groundwater Conservation District. Extensometers measure deformation or displacement 

((Groundwater depletion in the United States (1900−2008), 2013)
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under a certain stress load, or in this case, compaction that is associated with land 
subsidence. Extensometer sites that were equipped with GPS antennas atop the 
extensometers’ inner pipe were used as Continuous Operating Reference Stations 
(CORS). Additional GPS sites were developed, Periodically Active Monitor Sites 
(PAMS), to calculate average weekly heights. This data was processed against the 
data calculated by the CORS sites to calculate subsidence rates at each site.

The closest site to the Village of Pleak is (CORS) TXRS located ≈ 0.5 miles north of 
the planning area (shown in Figure PK.14) and was listed in the report to have had 
-0.01 feet of subsidence in the year 2015 with cumulative recorded subsidence 

of -0.05 feet since the first recorded observation in May of 2011 (Fort Bend Subsidence District, 2015). 
Although no monitoring sites were listed within the planning area, it can be assumed that the Village 
would experience similar rates of occurrence as those observed at the closest proximity site. It should 
also be noted that the reported subsidence rates do not take into account other factors that could have 
possibly contributed, such as extreme weather or seismic activity, however it is the best data available. 

Land Subsidence: Extent

Land subsidence extent can be calculated by the depth in feet that has been lost or that has given way. 
According to the recent studies detailed in the Land Subsidence Previous Occurrences, the site measured 
closest to the planning area, TXRS, had subsidence occurring at a rate of -0.01 feet within 1 year.

Land Subsidence: Probability

The occurrence of subsidence is an ongoing process resulting from natural and human-induced causes. 
As seen in Figure PK.14, the entire Village is located within a known groundwater depletion area. 
Additionally, with the documented occurrence of subsidence from recent studies, the probability of a 
future land subsidence event for the planning area is high (probable in next 10 years) and can be assumed 
to be similar in extent to previous events in the area, up to -0.01 feet each year. 

Land Subsidence: Impact 

When considering the impact of land subsidence, it is important to note that any area within the 
groundwater depletion zone could have structures and infrastructure located in and around a potential 
subsided area. Since the entire planning area is located within the depletion zone, it is not possible to 
forecast which areas would be impacted from a future event. If an event were to occur, impacts could 
involve cracking and damage to roadways, bridges, and structure foundations of variable magnitude, 
depending on the width and depth of the subsided area. An event could also cause impact damaging 
sewage or utility lines, water wells, as well as changes in established drainage gradients. Additionally, 
finished floor elevations of structures could decrease, increasing possible impacts from flooding. 

Land Subsidence: Vulnerability Summary

The possible impact of isolated incidents within the region could include damage to any, but not all, of 
the 376 structures located in the zone in the unlikely event of a future occurrence. These structures are 
cumulatively valued at approximately $132,753,463 based on HAZUS building and content values.

The lack of incidences and testimony of impact can lend to a general dismissal of the risks of land 
subsidence. As the community experiences periods of a depletion of groundwater, the chances of land 
subsidence are increased and may impact the community. As water may become a more scarce resource 
in the State, and in the County, a lack of mitigation could lead to increased damages to structures and 
roads. 
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Hurricanes/Tropical Storms

Hurricanes/Tropical Storms: Location

Due to the regional nature of a hurricane or tropical storm event, the entire Village 
of Pleak is equally exposed to a hurricane or tropical storm. Figure PK.15 illustrates 
the location of the planning area with historical hurricane and tropical storm paths 
documented by NOAA.

Figure PK.15, Historical Hurricane/Tropical Storm Paths, Village of Pleak

Hurricanes/Tropical Storms: Previous Occurrences

Previous events are listed in Figure PK.16 from NOAA Hurricane Tracker. Included events are those whose 
track, as defined as the path from the eye of the storm, was within 20 nautical miles of the County or 
those that are known to have impacted the area. Because hurricane and tropical storm events occur on 
a regional scale, all events that affected Fort Bend County have been included as they would impact the 
Village. 

(National Oceanic and Atmospheric Administration, 2016)
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Hurricanes/Tropical Storms: Significant Past Events

Since hurricane and tropical storm events can happen anywhere throughout the 
HMP update area and occur on a regional scale, Pleak would have been affected 
by the events that were captured as affecting the surrounding County area. Refer 
to Fort Bend Unincorporated Area’s Significant Occurrences for descriptions of 
significant events affecting the planning area.

Hurricanes/Tropical Storms: Extent and Probability

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in 
5 categories, 5 being the most catastrophic. According to the previous hurricane and tropical storm 
occurrences in the planning area, the maximum hurricane extent experienced were Category 4 hurricanes 
in 1900 and 1915. Refer to Chapter 2, the risk assessment portion of the main plan document, for a 
description of storm extents. 

Figure PK.16, Hurricanes/Tropical Storms Affecting Fort Bend County

Storm Name Date
Classification 

(highest at recorded point 
nearest planning area)

Grace 08/30/2003 - 09/02/2003 Tropical Storm

Alicia 8/15/1983 - 08/21/1983 H3

Allison 06/24/1989 - 07/01/1989 Tropical Storm

Allison 06/05/2001 - 06/19/2001 Tropical Depression

Cindy 09/16/1963 - 09/20/1963 Tropical Depression

Danielle 09/04/1980 - 09/07/1980 Tropical Storm

Dean 07/28/1995 - 08/02/1995 Tropical Storm

Delia 09/01/1973 - 09/07/1973 Tropical Storm

Elena 08/30/1979 - 09/02/1979 Tropical Depression

Unnamed 1871 06/01/1871 - 06/05/1871 Tropical Storm

Unnamed 1888 07/04/1888 - 07/06/1888 Tropical Storm

Unnamed 1899 06/26/1899 - 06/27/1899 Tropical Storm

Unnamed 1900 08/27/1900 - 09/15/1900 H4

Unnamed 1915 08/05/1915 - 08/23/1915 H4

Unnamed 1921 06/16/1921 - 06/26/1921 H1

Unnamed 1932 08/12/1932 - 08/15/1932 H3

Unnamed 1938 10/10/1938 - 10/17/1938 Tropical Storm

Unnamed 1941 09/17/1941 - 09/27/1941 H2

Unnamed 1945 08/24/1945 - 08/29/1945 H1

Unnamed 1947 08/18/1947 - 08/27/1947 H1

Unnamed 1949 09/27/1949 - 10/07/1949 H2

Unnamed 1974 08/24/1974 - 08/26/1974 Tropical Depression

Unnamed 1980 07/17/1980 - 07/21/1980 Tropical Depression

Unnamed 1981 06/03/1981 - 06/05/1981 Tropical Depression
 (National Oceanic and Atmospheric Administration Office of Coastal Management, 2017)
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Based on 24 reported events in 145 years, a hurricane or tropical storm event 
occurs approximately every 6 years on average in the planning area. In the future, 
the Village can expect an event approximately once every 6 years on average, of 
up to a magnitude of a Category 4 Hurricane at a 100-year Max Wind Speed of 112 
mph based on historical extents and HAZUS analysis.

Hurricanes/Tropical Storms: Impact

A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run on the planning area. The 
following describes the results of this analysis.

HAZUS-MH Results

General Building Stock Damage

The total property damage losses were $2,088,000. The majority of damage can be expected to impact 
residential areas (93%). The remaining damages (7%) are for commercial, industrial, agricultural and 
religious buildings. While some building damage is experienced, it is estimated that no buildings will 
be completely destroyed or experience severe damage. Exposed Value is the total building and content 
values for structures within the community. Loss values are divided separately for building and content 
loss in dollars. Property damage losses are shown in Figure PK.17.

Figure PK.17, Property Damage Losses, Village of Pleak

Exposed Value ($) 
(Building + Content) Building Loss ($) Content Loss ($) Total Loss ($)

132,753,463 1,525,000 563,000 2,088,000

Essential Facility Damage

HAZUS does not estimate any critical facilities or infrastructure to be out of service for more than 1 day 
on the day of the event. Before the hurricane, Fort Bend County had 345 hospital beds available for use. 
On the day of the hurricane, the model estimates that 22 hospital beds (only 6%) are available for use by 
patients already in the hospital and those injured by the hurricane. After 1 week, 30% of the beds will be 
in service. By 30 days, 100% will be operational.

Debris Generation

HAZUS estimates the amount of building and tree debris that will be generated by the hurricane. For 
the jurisdiction’s total building debris of 185 tons, brick and wood debris comprises 98% while concrete 
and steel comprises 2%. If the total building debris tonnage is converted to an estimated number of 
truckloads, it will require 8 truckloads (with 1 to 25 tons per truck) to remove. 

For trees, the model also estimates that a total of 6 tons of tree debris will be generated. The number 
of tree debris truckloads will depend on how the 6 tons (60 cubic yards) of tree debris are collected 
and processed. The volume of tree debris generally ranges from approximately 4 cubic yards per ton for 
chipped or compacted tree debris to 10 cubic yards per ton for bulkier, uncompacted debris.

Shelter Requirements 
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HAZUS estimates the number of households that are expected to be displaced 
from their homes due to the hurricane and the number of displaced people that 
will require accommodations in temporary public shelters. The model estimates 
2 households to be displaced due to the hurricane and 1 person will require 
temporary shelter.

Hurricanes/Tropical Storms: Vulnerability Summary

Similar to the impacts of windstorms, hailstorms, and lightning, the Village of Pleak can expect to 
be impacted with debris and possible interruptions of critical infrastructure. In addition, the Village 
structures that support government operations are vulnerable to the wind, hail, and lightning associated 
with hurricanes and tropical storms due to the lack of hardening, reinforcement and retrofitting of these 
structures. The compromise of these structures impacts the local jurisdiction’s ability to provide services 
to the citizens that will also be impacted by such an event. 
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 Wildfires

  Wildfires: Location

The Texas A&M Forest Service Texas Wildfire Risk Assessment Portal (TxWRAP) can 
be used to help communities understand their wildfire risk. Figure PK.18 below 
shows the location of TxWRAP’s Fire Intensity Scale (FIS) classifications within the 
Village of Pleak. TxWRAP identifies FIS areas as those where wildfire fuels and 
associated potential dangerous fire behavior exist based on a weighted average of 
4 percentile weather categories.  

Figure PK.18, Fire Intensity Scale (FIS), Village of Pleak

 (Texas A&M Forest Service, 2016)
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Wildfires: Previous Occurrences

There have been no ignitions reported according to TxWRAP and USGS Federal Fire 
Occurrence data for the Village of Pleak. As of the data collection effort in 2016, the 

Figure PK.19, TxWRAP Fire Intensity Acreage – Village of Pleak

Class Acres Percent

Non-Burnable 686 56.9 %
1 (Very Low) 57 4.7 %

1.5 11 0.9 %

2 (Low) 147 12.2 %

2.5 18 1.5 %

3 (Moderate) 283 23.5 %

3.5 2 0.2 %

4 (High) 0 0.0 %

4.5 0 0.0 %
5 (Very High) 0 0.0 %

Total 1,204 100.0 %

Although there were no wildfire ignition reports found for the Village of Pleak from TxWRAP or USGS Fire 
Occurrence data, a wildfire can be ignited from a variety of sources including lightning or human activity 
such as campfires, smoking, arson, or equipment use. Therefore, the probability of a wildfire event in the 
future is moderate, 1-10 occurrences in the next 10 years with up to a potential fire intensity of 3.5, or 
“Moderate” classification on the TxWRAP Characteristic Fire Intensity Scale.

Wildfires: Impact

Impact on the community can be measured using TxWRAP Housing Density levels within the WUI. Areas 
with a higher housing and population density, and especially areas near burnable fuels, would be affected 
to a greater extent than more rural areas. In the event of a wildfire in high density areas of population, 
residential structures would be damaged or destroyed, critical infrastructure such as water, sewer and 
electrical services would be damaged and interrupted and residents would experience injury or loss of 
life. Figure PK.20 below lists the population, percent of total population, WUI acreage and percent of WUI 
acreage for the Village of Pleak, according to the Texas A&M Forest Service TxWRAP Community Summary 
Report. 

sources’ available data ranged from the years 1980 to 2015.

Wildfires: Extent and Probability

Figure PK.19 lists the Fire Intensity Acreage for the Village according to the Texas 
A&M Forest Service TxWRAP Community Summary Report. For a description of the Characteristic Fire 
Intensity Scale (FIS) refer to Chapter 2.
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Figure PK.20, WUI Acreage, Village of Pleak

Housing Density WUI 
Population

Percent of WUI 
Population WUI Acres Percent of WUI 

Acres
LT 1hs/40ac 0 0.0 % 36 3.3 %

1hs/40ac to 1hs/20ac 0 0.0 % 32 3.0 %

1hs/20ac to 1hs/10ac 3 0.2 % 49 4.6 %

1hs/10ac to 1hs/5ac 104 7.2 % 211 19.8 %

1hs/5ac to 1hs/2ac 799 55.5 % 522 48.8 %

1hs/2ac to 3hs/1ac 533 37.0 % 220 20.6 %

GT 3hs/1ac 0 0.0 % 0 0.0 %

Total 1,439 100% 1,070 100%

Wildfires: Vulnerability Summary 

Most of the areas surrounding the Village of Pleak are pasture land. The Village is 
not heavily wooded and has limited overgrowth or dry brush areas. Residents are 
able to burn their trash or can choose to utilize a contracted service. The County 
regulates burn bans and enforces burn standards. Residents who utilize the trash 
service can request large-item pick up in order to dispose of cleared brush or tree 
limbs. 

Fire hydrants do not exist within the Village of Pleak. A community goal is to establish water and sewer 
infrastructure, while concurrently installing hydrants to protect structures. The Pleak Volunteer Fire 
Department has a station in the Village. 
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2.2 Risk Ranking Result
On February 28, 2017, the mitigation planning team from the Village of Pleak completed a questionnaire 
as part of the Fort Bend County Hazard Mitigation Plan Update: Risk Assessment. The questions covered 
the risk associated with the hazards that affect each community based on the level of concern over 
each profiled hazard, the hazards’ impact on health and safety as well as property damage and business 
continuity. The answers from this questionnaire were combined with public survey results on perception 
of risk, and the values from both sources were analyzed using the Halff Risk Ranking Tool. The results 
provided a quantified ranking of risk with values ranging from 0 to 100. The results for the Village are 
shown below on Figure PK.21 where hazard values are shown from highest to lowest risk. Ranking order 
and risk ranking value ties are attributed to little to no public survey participation for the community.

Figure PK.21, Risk Ranking Results, Village of Pleak

Ranking Order Hazard Risk Ranking Value

1 Floods 58
1 Extreme Heat 58
3 Tornadoes 41

3 Drought 41

3 Expansive Soils 41

3 Hail Storms 41
3 Land Subsidence 41
3 Severe Winter Storms 41
3 Wind Storms 41
3 Lightning 41
3 Hurricanes/Tropical Storms 41

12 Wildfire 34
- Dam/Levee Failure (not profiled) -
- Earthquakes (not profiled) -
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Section 3: Mitigation Strategy

Figure PK.22, Existing Capabilities

Capability Name Capability Type Ability to Expand/Improve

Chapter 211 of the Local 
Government Code: Zoning

Authority

State-level code that authorizes the Village to regulate 
Zoning (State of Texas, 1987).

Chapter 213 of the Local 
Government Code: Municipal 

Comprehensive Plans

State-level code that authorizes the Village to adopt a 
comprehensive plan for the long-range development of 
the Village (State of Texas, 1987).

Chapter 214 of the Local 
Government Code

State-level code that authorizes the Village to have 
regulatory authority as it related to building code (such as 
structural integrity and plumbing) (State of Texas, 1987).

Mayor/Emergency 
Management Coordinator

Elected Official

Political support and funding for mitigation actions; 
management of Village-level HMP updates; oversight 
of adherence with NFIP compliance. Attend advanced 
floodplain management training.

Mayor Pro-Tem MPC member and support for implementation and 
funding decisions for mitigation actions.

Engineer/Floodplain 
Administrator Staff

Expertise in structural mitigation projects and compliance 
with flood damage prevention ordinance. Could attend 
mitigation information session to learn about community 
risks and mitigation strategy. 

Ad Valorem Tax

Funding

Provides potential funding for Hazard Mitigation actions.

Sales Tax Provides potential funding for Hazard Mitigation actions.

Water Bonds Provides potential funding for Special Projects.

Permitting Fees Covers costs for review by community and engineer.

The Private Real Property 
Rights Preservation Act - 

Subchapter B: Chapter 2007 of 
the General Government Code

Authority

State-level code that authorizes a “taking”/Regulates 
construction in an area designated under law as a 
floodplain. 

Texas Senate Bill 936- 77th 
Legislative Session

State-level code that allows counties and general law 
cities to regulate on the same level as cities are able to. 
Also allows counties to collect reasonable fees to cover 
administrative costs incurred by the administration of a 
local floodplain management program. Also provides for 
Criminal and Civil Penalties and injunctive relief. 

Flood Damage Prevention 
Ordinance Regulation

Dictates the minimum flood standards adopted by the 
Village to meet the Federal standards of the National 
Flood Insurance Program (NFIP). Could be enhanced 
through higher standards adoption (e.g. freeboard).

This section examines the community’s ability to perform mitigation (review of existing capabilities, 
shown in Figure PK.22) and identifies specific actions to address vulnerabilities for each hazard profiled in 
the Fort Bend County HMP Update. The mitigation strategy is the application of actions into an approach 
for performing structural and non-structural mitigation efforts within the jurisdiction. Actions are also 
prioritized and considered for incorporation into other community programs, regulations, projects or 
plans.   

Completed and canceled actions are also included in a separate section for future reference.

3.1 Existing Capabilities



30

M
iti

ga
tio

n 
St

ra
te

gy
Fort Bend County Hazard Mitigation Plan, Village of Pleak 

3.2 National Flood Insurance Program Participation
The Village Flood Damage Prevention Ordinance designates the Mayor as the Floodplain Administrator, 
however this effort is supplemented by Fort Bend County Development Services. The Village has adopted 
minimum standards within the National Flood Insurance Program. The planning and zoning committee 
within the Village is involved in the process of receiving and reviewing development permits. In addition 
the engineering consultant reviews plans as well. The Village is going to continue to explore options 
for adoption of higher standards in floodplain management in the future and also consider applying for 
the Community Rating System. Pleak has a total of 65 NFIP policies in force, as of June 2017. This totals 
$17,211,700 in total insurance coverage.

3.3 Mitigation Goals
The plan-level Mitigation Goals can be found in Chapter 3, the Mitigation Strategy portion of the Fort 
Bend County HMP Update. These goals apply to each community and were mutually decided upon as the 
guiding goals for the development of actions in each jurisdiction. 

1  Purchase and Installation of Commercial Water Filtration System (previously action 2 in 2011 
plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Water well structural enhancement that will 
reduce depletion of groundwater.

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1,500 - $2,500; potentially FEMA grant through 
HMGP / In-kind Services 24 months, once funded Not Started N/A

Cost to Benefit Considerations
Presumed high, intended to maintain function Village-wide; avoids purchase of water from outside sources.

3.4 Mitigation Actions

Figure PK.23, Mitigation Actions
*E= Actions reducing risk to existing buildings and infrastructure 
*F= Actions reducing risk to new development and redevelopment

2  Promote Flood Insurance (previously action 3 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods Promote the purchase of flood insurance.  
Advertise the availability, cost, and coverage 
of flood insurance through the National 
Flood Insurance Program (NFIP). 

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$1,000 / General Fund / In-kind Services 60 months In progress N/A

Cost to Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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3  Increase Public Awareness of Hazard Mitigation (previously action 4 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Extreme Heat, Severe 
Winter Storms, Lightning, 
Hailstorms, Windstorms, 

Tornadoes, Expansive Soils, 
Floods, Land Subsidence, 

Hurricanes/Tropical Storms, 
Wildfires

Increasing public awareness of natural 
hazards and hazardous areas; distributing 
public awareness information regarding 
hazards and potential mitigation 
measures.  

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5,000 / General Fund / In-kind Services 60 months In progress N/A

Cost to Benefit Considerations
Not independently cost-effective.

4  Evacuation Plans (previously action 5 in 2011 plan)

Hazard Item Description Implementation Agency 

Floods, Hurricanes/Tropical 
Storms, Wildfires

Ensure that the Village has adequate 
evacuation plans and notification 
procedures in place. 

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff resources / 
In-kind Services 12 months In progress N/A

Cost to Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms. 
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5  Public Information Campaigns (previously action 8 in 2011 plan)

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Cooperate and coordinate with the County 
and State agencies in developing public 
information campaigns and/or water use 
restrictions to ensure sufficient water 
pressure for fire-fighting and provision of 
drinking water during periods of drought. 

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 60 months In progress N/A

Cost to Benefit Considerations
Very difficult to determine, but presumed very cost-effective because actions preserves essential function.

6  Evaluate Excess Heat Risks (previously action 9 in 2011 plan)

Hazard Item Description Implementation Agency 

Extreme Heat Evaluate the risks presented by excessive 
heat and humidity, especially in terms of 
high-risk populations such as the elderly/
low income.

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 12 months In progress N/A

Cost to Benefit Considerations
Not independently cost-effective, but needed to develop adequate risk reduction efforts.

7  Expansive Soil Information and Construction Requirements

Hazard Item Description Implementation Agency 

Expansive Soil Info in Packet for Residential Development 
and requiring road construction to use 
techniques including higher levels of soil 
compaction to mitigate against Expansive 
Soils.

Pleak Village Hall

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff / In-kind 
Services 3 Months Not Started N/A

Cost to Benefit Considerations
Low Cost. High number of recipients.
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8  Weather Radio Installation at Public Facilities and Programming Class for Residents

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hailstorms, 

Windstorms, Tornadoes, 
Floods, Hurricanes/Tropical 

Storms, Wildfires

Installation of permanent weather radio 
and weather station system at Weston 
Lakes Clubhouse/Golf Club. Host a class for 
residents on how to properly program their 
NOAA weather radio.

Village Hall OEM, non profit

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$100 / General Fund / In-kind Services 3 Months Not Started N/A

Cost to Benefit Considerations
High benefit for cost-safety.
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3.5 Evaluating and Prioritizing Mitigation Actions 

Each action added to the plan was developed using the Mitigation Action Summary Worksheet shown in 
Figure PK.24. Mitigation action prioritization, Figure PK.24, involved MPC evaluation of existing actions 
against 10 criteria that quantify feasibility and effectiveness of actions. These determinations were added 
to risk ranking scores (highest ranking for actions that address multiple hazards) in order to score each 
mitigation action. These rankings are shown in order from highest priority to lowest, by total score. Non-
cost effective projects were not included in prioritization activity.

Figure PK.24, Mitigation Action Summary Worksheet
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Figure PK.25, Mitigation Action Prioritization 
(with Hazards in order of highest priority to lowest)

Mitigation Action

Life Safety

Property 
Protection

Technical

Political

Legal

Environm
ental

Social

A
dm

inistrative

Local C
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O
ther C

om
m

unity

R
isk R

anking 
Score 

Total Score

8. Weather Radio Programming
+ 0 + + 0 0 + + 0 + 58 66

3. Increase Public Awareness of 
Hazards + + 0 0 0 + 0 0 0 0 58 61

4. Evacuation Plans
+ 0 0 0 0 0 0 0 0 0 58 59

6. Evaluate Excess Heat Risks
+ 0 0 0 0 0 0 0 0 0 58 59

2. Promote Flood Insurance
0 0 0 0 0 0 0 0 0 0 58 58

1. Purchase and Installation of 
Commercial Water Filtration System + 0 + + + + 0 0 0 0 41 46

7. Expansive Soil
0 + + + 0 0 + + 0 0 41 46

5. Public Information Campaigns
+ + 0 0 0 + 0 0 0 0 41 44
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Mitigation Actions by Hazard

The mitigation actions in Figure PK.26 are shown with the hazards that they mitigate. 

Figure PK.26, Mitigation Action Impact, Village of Pleak
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3.6 Integration Efforts 
Figure PK.27 captures ways that the Risk Assessment, Goals and Actions developed in the HMP can be 
integrated into other Village of Pleak documents, programs and regulations.

Figure PK.27, Plan Integration Efforts

Name of 
Document Type Item Type Opportunity for Integration

Village of Pleak 
Development 
Services

Program Actions
Integration of mitigation practices and risk assessment data 
into existing permitting system to ensure that safe growth is 
implemented within the Village. 

Community 
Development 
Block Grant

Funding Action

Produce obligation packets for mitigation actions that meet 
CDBG criteria. Gain Village Council approval for project 
applications for funding. Once approved, submit Plan 
applications to appropriate State agency for review and 
approval. 

Community 
Development 
Block Grant- 
Disaster 
Recovery 
Funding

Produce obligation packets for mitigation actions that 
meet CDBG-DR criteria. Gain Village Council approval for 
project applications for funding. Once approved, submit 
Plan applications to appropriate State agency for review and 
approval. 

Hazard 
Mitigation Grant 
Program (HMGP) Identify actions that can be funded through new and existing 

grant awards. Review existing mitigation actions for eligibility 
for the grant program, to include Benefit Cost consideration. 
Prepare grant application documents in advance to prepare 
for future grant application periods.

Process involves identification of actions from Plan; obtaining 
Council approval to apply; notification of interest in grant 
to the public; completion of application for funding; if 
awarded, obtaining Council approval to accept; if accepted, 
administration of funds and implementation of project.

Pre-Disaster 
Mitigation 
(PDM)
Flood Mitigation 
Assistance 
(FMA)
TWDB Flood 
Protection 
Planning (FPP) 
Grant
TWDB Clean 
Water State 
Revolving Fund 
(CWSRF)

Identify actions that can be funded through new and existing 
loans. Review existing mitigation actions for eligibility for the 
loan program, to include Benefit Cost consideration. Prepare 
loan application documents in advance to prepare for future 
application periods. 

Process involves obtaining Council approval to apply; 
notification of interest in loan to the public; completion 
of application for loan; if awarded, obtaining Council 
approval to accept; if accepted, administration of funds and 
implementation of project.

Texas Water 
Development 
Fund (DFund)

  
Incorporation Achievements Since Previous Plan Update
The Village of Pleak incorporated the HMP into other planning mechanisms as a demonstration of 
progress in local hazard mitigation efforts. This was achieved by identifying MPC planners and or 
stakeholders to participate in the following local planning effort:

• Village of Pleak Comprehensive Plan
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Section 4: Finalize Plan Update (Review, Evaluation, and 
Implementation)
4.1 Changes in Development
A new elementary school will be built in 2018. A new fire station is in development within the next 2-3 
years at the discretion of ESD #6. The Village is expanding Hwy 36 and FM 2218, which will hopefully 
bring an increase in business development. A new gas station is also currently in development. 

4.2 Progress in Mitigation Efforts

Figure PK.28, Past Mitigation Action Progress Reports Summary - Completed and Canceled

1  Purchase of 15KW Generator

Hazard Item Description Implementation Agency 

Extreme Heat, Severe Winter 
Storms, Lightning, Hurricane/

Tropical Storms

Purchase of a 15KW generator to power the 
fire station and Village Hall. 

Village of Pleak

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$7,500 - $9,000; potentially FEMA grant through 
HMGP or EMPG 2012 Complete N/A

Cost to Benefit Considerations
Presumed high, depends on number of times used; maintains function of critical facilities.

6  Wildfire Hazard Areas Study

Hazard Item Description Implementation Agency 

Wildfires Wildfire Hazard Areas. Conduct study to 
determine and map potential wildfire 
hazard areas. 

Village of Pleak

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

$5,000; no source yet identified TBD; likely initiated in 
2012

Canceled 
because data 

is available 
through 
TXWRAP

N/A

Cost to Benefit Considerations
Not independently cost-effective, but essential in minimizing loss of life and injuries during significant storms.
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7  Monitor Drought Conditions

Hazard Item Description Implementation Agency 

Drought, Land Subsidence Continue to monitor drought conditions 
through contact with State Agencies. 
Priority: Medium

Village of Pleak

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff Ongoing
Canceled due 
to change in 

priorities
N/A

Cost to Benefit Considerations
Not independently cost effective.

10  Address High Risk Populations (Excess Heat)

Hazard Item Description Implementation Agency 

Extreme Heat In cooperation with County and State 
officials, ensure that high-risk populations 
are adequately addressed in response plans 
that are related to excessive heat risks. 

Village of Pleak

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff TBD; probably initiated in 
2011

Canceled due 
to change 
of focus to 
structural 
solutions

N/A

Cost to Benefit Considerations
Very difficult to determine, but presumed very cost-effective as actions serve to prevent death and injury.

11  Review Plans and Resources to Address Risk Posed by Snow and Ice Hazards During Winter 
Storms

Hazard Item Description Implementation Agency 

Severe Winter Storms Conduct a review of the Village’s current 
plans and resources to address the risks 
posed by ice and snow hazards during 
winter storms. Focus on Village’s ability to 
respond to snow and ice emergencies, and 
on potentially at-risk populations in the 
community. 

Village of Pleak

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff Ongoing
Canceled due 
to change in 

priorities
N/A

Cost to Benefit Considerations
Not independently cost-effective, but contributes to maintaining public services; protects at-risk populations.
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12  Various Mitigation Actions to Reduce Wildfire Risk

Hazard Item Description Implementation Agency 

Wildfires On a case-by-case basis, develop and initiate 
mitigation actions to reduce the wildfire 
and brushfire risk. Actions may include 
informing property owners of appropriate 
actions, clearing vegetation, and monitoring 
antecedent conditions, among others. 

Fire Department

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

No additional cost – uses existing staff TBD; as need is identified
Canceled due 

to lack of 
resources

N/A

Cost to Benefit Considerations
Cost-effective, as measures tend to be inexpensive and prevent fires.

13  Upgrades to At-Risk Structures

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Based on the results of the study above, 
initiate upgrades to at-risk structures and/
or infrastructure. Mitigates specific risks to 
structures, people and operations. 

TBD – depends on specific measure. 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

Varies depending on measure. Funding from 
General Fund or FEMA grant program/s TBD based on study

Canceled due 
to lack of 
resources

E

Cost to Benefit Considerations
Cost-effectiveness will vary with level of risk and project cost.
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14  Structural/Engineering Study of Pleak Public Facilities

Hazard Item Description Implementation Agency 

Severe Winter Storms, 
Hailstorms, Windstorms, 
Tornadoes, Hurricanes/

Tropical Storms

Structural/Engineering Study. Complete 
a detailed structural/engineering survey 
of Pleak public facilities to ensure their 
soundness with respect to resisting the 
effects of high winds, extreme roof loading 
from snow or ice, and hail. Forms basis of 
decisions about any additional actions to 
mitigate risk. Priority: Low

Village of Pleak 

Cost Estimate/Funding Schedule Status as of 
2017 *Risk Focus:

TBD, but if initiated probably from General Fund
Not yet established – to 

commence only if funding 
is available

Canceled due 
to lack of 
resources

N/A

Cost to Benefit Considerations
Not independently cost-effective, but the initial step in identifying appropriate mitigation actions.
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4.3 Changes in Priorities
Pleak priorities are outlined in the community comprehensive plan. There is a push to establish 
infrastructure to support growth of residential and industrial areas. The Village is working to keep up with 
the growth of the population around them and are doing all they can to ensure that they can maintain 
control of what the Village looks like in the future. 
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Section 5: Approval and Adoption
5.1 Approval and Adoption Procedure
The procedures for approval and adoption are described in Chapter 4.1 of the Fort Bend County HMP 
Update.

Figure PK.29, Municipal Jurisdiction Adoption Date 

Municipality APA Date Adoption Date

Village of Pleak
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Jurisdiction Adoption Documentation Placeholder
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Fort Bend County Hazard  
Mitigation Update Status

Halff Risk Ranking Tool

The Fort Bend County Hazard Mitigation Plan Update 
process  
continues with progress with the Kick-Off (Plan Process) 
phase complete, the Risk Assessment underway and the 
Mitigation Strategy phase beginning in April. 

Using a Halff-exclusive risk assessment tool, each community’s 
hazards will be ranked according to risk based on their  
quantified impacts on 

• Health and Safety
• Property Damage
• Business Continuity/Resiliency
• Citizen Perception/Concern 

What is a Risk Assessment?
According to the FEMA Local Mitigation Planning Handbook, 
“The risk assessment provides the foundation for the rest of the 
mitigation planning process, which is focused on identifying 
and prioritizing actions to reduce risks to hazards.” The risk 
assessment phase involves an examination of the hazards that 
Fort Bend County and participating communities face, their  
probability, their past or potential impact and the  
vulnerabilities that could increase the extent of any given event. 
Fort Bend County will rank the following hazards:
Drought   Dam/Levee Failure
Extreme heat   Wildfire
Severe Winter Storm  Flood
Lightning   Land Subsidence
Hailstorms   Hurricanes/Tropical Storms
Windstorms   Earthquakes
Tornado   Expansive Soils

FORT BEND COUNTY 
HAZARD MITIGATION PLAN UPDATE
NEWSLETTER

Issue 2 of 4



What is a Risk Assessment?

HMP Update Risk Assessment  
Meeting, February 28, 2017 – 1:00 p.m.

Save the Date: HMP Update  
Mitigation Strategy Meeting

The second of three planning meetings was held on Tuesday,  
February 28, 2017 from 1:00pm – 4:00pm at the Fort Bend County 
Office of Emergency Management at 307 Fort Street, Richmond, 
Texas 77469 to work through the Risk Assessment components of 
the Hazard Mitigation Plan Update. The meeting was attended by the 
Hazard Mitigation Planning Team, stakeholders from various com-
munity entities and the JWSA/Halff consulting team. Active participa-
tion and involvement from participating communities is necessary to 
be included in the Hazard Mitigation Plan Update and is documented 
using sign-in sheets to ensure FEMA participation standard  
compliance. 

The third and final planning meeting will be held on 
Tuesday, April 18, 2017 at the Fort Bend County Office 
of Emergency Management. Planners and the stakehold-
ers that they have identified for inclusion will be invited 
to attend. Public input is encouraged through the Fort 
Bend County Hazard Mitigation Plan  
Update Public Survey, found at https://www.surveymon-
key.com/r/FortBendCountyHazMit. Public comment 
will also be accepted on the draft of the plan prior to 
submission for review/approval from State and Federal 
government. 

 
 

Contacts and Information:
Jeff Ward
JSWA, Inc.
Phone: 540.668.6945
Email: jward@rstarmail.com

Paloma Alaniz
Halff Associates, Inc.
Phone: 512.777.4612
Email: palaniz@halff.com

Cindy Engelhardt
Halff Associates, Inc.
Phone: 512.777.4552
Email: cengelhardt@halff.com

Trish Burros
Halff Associates, Inc.
Phone: 512.777.4567
Email: pburros@halff.com

 
 



 Fort Bend County Hazard  
Mitigation Update Status

The Mitigation Strategy Phase

The Fort Bend County Hazard Mitigation Plan Update 
process continues with progress with the Risk 
Assessment phase complete, the Mitigation Strategy 
underway and the Adoption and Implementation phase 
beginning in June. 

According to the FEMA 
Local Mitigation Planning 
Handbook, “The heart 
of the mitigation plan is 
the mitigation strategy, 
which serves as the 
long-term blueprint for 
reducing the potential 
losses identified in the 
risk assessment.” The 
Mitigation Strategy phase 
involves determining 
how the communities 
will meet the goals of 
their planning effort by 
identifying the  
actions by which to 
achieve them and 

establishing a plan for implementing them. 

Fort Bend County Public Survey Results

Community Number of 
Results

Missouri City 7

Needville 7

Orchard 0

Pleak 0

Richmond 33

Rosenberg 16

FORT BEND COUNTY 
HAZARD MITIGATION PLAN UPDATE
NEWSLETTER

Issue 3 of 4

Community Number of 
Results

Arcola 0

Beasley 0

Fairchilds 2

Fulshear 21

Kendleton 7

Meadows Place 1

Community Number of 
Results

Simonton 10

Stafford 0

Thompsons 0

Weston Lakes 213

Fort Bend Unin. 40



Fort Bend County Public Survey Results

HMP Update Mitigation Strategy Meeting

HMP Update Adoption and Implementation Phase

The third and final planning meeting will be held on Tuesday, 
April 18, 2017 at the Fort Bend County Office of Emergency 
Management at 307 Fort Street, Richmond, Texas 77469. Plan-
ners and the stakeholders that they have identified for inclusion 
will be invited to attend. Public input is encouraged through the 

Fort Bend County Hazard Mitigation Plan Update Public Sur-
vey, found at https://www.surveymonkey.com/r/FortBendHM-
PUpdatePublicSurvey. Public comment will also be accepted 
on the draft of the plan prior to submission for review/approval 
from State and Federal government. 

 

Contacts and Information:
Jeff Ward
JSWA, Inc.
Phone: 540.668.6945
Email: jward@rstarmail.com

Paloma Alaniz
Halff Associates, Inc.
Phone: 512.777.4612
Email: palaniz@halff.com

Cindy Engelhardt
Halff Associates, Inc.
Phone: 512.777.4552
Email: cengelhardt@halff.com

Trish Burros
Halff Associates, Inc.
Phone: 512.777.4567
Email: pburros@halff.com
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Fort Bend County Hazard Mitigation Plan Update Process

 Changes in Development Worksheet
Community Name:

Person completing questionnaire:

Change in Development in Hazard Area
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Fort Bend County Hazard Mitigation Plan Update Process

 Continued Public Participation Strategy Worksheet 
Community Name:

Person completing questionnaire:

The FEMA Local Mitigation Plan Review Guide requires discussion on “how the communities will continue public 
participation in the plan maintenance process. Consider updates or changes to this portion of the plan. This section 
will be titled, Public Participation Strategy and will be found in the Plan Maintenance Process section of the plan.

2011 Public Involvement Strategy
Upon adoption of the 2011 Plan update, the public will be notified of any substantial changes to the docu-
ment between 2011 and the next scheduled Plan update in 2015.  Any such changes will require reconvening 
the MPC and will constitute and plan updated.  This will be accomplished by placing a legal notice in the local 
newspaper and via an announcement on the County’s web site. Comments and feedback will be solicited, and 
collected via telephone call, email and regular mail. The comments will be considered by the MPC as part of the 
update process, and will be incorporated as that body deems appropriate. Any changes proposed by the MPC 
considered significant will be distributed to the list of stakeholders identified in section 4. The Stakeholders will 
be encouraged to review the changes and provide comments on any proposed plan revisions. 

The following suggestions were provided, via the Fort Bend County Hazard Mitigation Planner’s Survey, on how to 
improve public participation:

• Increase public awareness that the plan is being updated, along with information about what the plan is.
• Get the word out more about the plan, Newspaper articles
• Not only emphasize this, but give some examples of HOW this can or is being done. This would be very helpful 

to the smaller cities.
• Through more social media pushes
• Increase releases to make them aware.

Please provide suggestions for enhancements, if any, to the Public Participation Strategy. 
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Fort Bend County Hazard Mitigation Plan Update Process 
Goal Review Worksheet 

Community Name:

Person completing questionnaire:

The mitigation strategy portion of the mitigation plan is intended to outline Mitigation Goals and Mitigation 
Actions. According to 44CFR 201.6 (c)(3)(i), “The hazard mitigation strategy shall include a description of mitigation 
goals to reduce or avoid long-term vulnerabilities to the identified hazards.” 

The following 7 goals were carried over from the 2006 plan into the 2011 update of the Fort Bend County Hazard 
Mitigation Plan. Standards require 2 goals per plan (not per jurisdiction). This lends for the opportunity to make the 
goals less hazard-specific and more action-specific. 

Current Fort Bend County Goals:

1. Prepare the citizens for potential emergency situations.

2. Prompt response to an emergency condition that decreases the risk to life and property.

3. Recover from the disaster as rapidly as possible to the state that existed before the event took place.

4. Determine what mitigation measures can be enacted and implement them so that the risk to life and 
property from a defined risk can be significantly reduced.   

Suggestions for changes to goals:
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Fort Bend County Hazard Mitigation Plan Update Process

 
Incorporation Questionnaire

Community Name:

Person completing questionnaire:

According to the FEMA Local Mitigation Planning Guide

In addition, future development plans and regulations, such as Capital Improvement Programs, building codes, subdivision ordinances, floodplain 
ordinances and orders can be reinforced with actions that take a closer look at community safety as a part of the development review process. 

Please list plans/programs/regulations/projects that your jurisdiction has in place that could be included in the Mitigation Plan as an existing effort, ones 
that could be expanded on to increase community safety. 

Name Description 
(Plan/Program/ Regulation/ Policy/

Project/ Other)

Relationship to  
Mitigation planning?

Reference (Page, paragraph, section, etc.)
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