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Chapter 2: Flood Risk Analyses 
An essential aspect of developing a regional flood plan involves accurately assessing the flood risk. This 

includes a description of the flood, identifying what is at risk, and estimating the associated impacts. In 

terms of understanding the environment, the Lower Brazos Regional Flood Plan assessed flood risk for 

existing and future conditions.  

In the Lower Brazos Regional Flood Plan, the existing and future conditions flood risk assessment 

focused on the following three main components: 

1. Flood hazard analyses to determine the location, magnitude, and frequency of flooding, 

2. Flood exposure analyses to identify who and what might be harmed within the Lower Brazos 

Basin; and 

3. Vulnerability analyses to identify the degree to which communities and critical facilities may be 

affected by flooding. 

Figure 2.1 below shows the Risk Triangle framework applied to the Lower Brazos Regional Flood Plan 

Flood Risk Analyses. 

Figure 2.1 Flood Risk Analyses Triangle Framework 
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Task 2A – Existing Condition Flood Risk Analyses  

2A.1 Existing Condition Flood Hazard Analysis 
The purpose of the existing flood risk analyses was to determine the flood hazard in the Lower Brazos 

Planning Region to help establish priorities in other tasks in the regional food planning effort. This 

process contributed toward the general characterization of the Lower Brazos Planning Region’s current 

flood risk and, subsequently, identifying locations at high flood risk and locations with gaps in flood risk 

data.  

2A.1.a. Sufficiency of Existing Conditions for Planning Purposes 
In terms of potential flood hazard analysis, existing conditions refer to the hydrologic and hydraulic 

conditions present when the available data was created. These conditions include current land use, 

estimated precipitation data, and constructed drainage-related infrastructure. Existing conditions in 

relation to the Lower Brazos Planning Region do not consider projected changes in rainfall patterns, 

future land use/population growth, or planned new/improved infrastructure. The Federal Emergency 

Management Agency (FEMA) Flood Insurance Rate Maps (FIRMS) Special Flood Hazard Areas (SFHA) are 

generally based on existing conditions. The FEMA regulatory SFHA boundaries from these maps are part 

of the data used for the Lower Brazos Planning Region’s existing conditions flood hazard analysis. 

Land Use 

Land use is an important factor in determining existing conditions flooding limits. It affects the 

hydrological processes such as evapotranspiration, interception, and infiltration. As urban development 

(impervious area) is added to a watershed, the hydrologic response is changed, and surface runoff often 

increases. As demonstrated in Chapter 1, most urban development occurs in the middle and lower 

portions of the Lower Brazos Planning Region watershed located in Bell, Brazos, Fort Bend, McLennan, 

and Williamson counties. Land use outside the major population centers within the Lower Brazos 

Planning Region consists primarily of farming and ranching interspersed with forested areas. Ranching 

occurs throughout the Lower Brazos Basin, while farming is primarily concentrated in the middle and 

lower portions of the basin. Localized urban development is primarily confined within city boundaries 

and the extraterritorial jurisdiction. While not as prolific as urban development, cultivated agricultural 

and grazed land use still quickens the watershed’s response time compared to natural forested ground 

cover increasing existing flood risk. The rate of development and changes in land use since the initial 

determination of the flooding limits affect the validity of the analysis for planning purposes. For 

example, the FEMA’s SFHA within the Lower Brazos Basin is based on hydrologic and hydraulic (H&H) 

analyses performed between the mid-1970s and today. Many older studies may no longer be valid 

based on land use changes that impact peak flow rates and floodplain inundation limits. 

Precipitation 

Assessing potential anomalous floods causing precipitation is crucial when planning for existing flood 

risk conditions. Precipitation, as it relates to flood risk, is commonly analyzed in terms of inches of 

rainfall that occur within a 24-hour duration. In 1973, the FEMA National Flood Insurance Program 

(NFIP) set the standard for flood hazard areas based on the 1 percent annual chance exceedance (ACE). 
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All risk assessments for the State Flood Plan will be based on this recurrence interval in addition to the 

0.2 percent ACE. A majority of FEMA’s SFHA boundaries within the Lower Brazos Planning Region were 

developed using hypothetical rainfall data from the National Weather Service (NWS), Technical Paper 

No-40/NWS Hydro-35, 1961/1977, or The United States Geological Survey Atlas of Depth-Duration 

Frequency of Precipitation Annual Maxima for Texas, 2004. Rainfall data was broken down in terms of 

duration and recurrence interval. In September 2018, National Oceanic and Atmospheric Administration 

(NOAA) developed updated hypothetical rainfall in Texas based on historical rainfall data in its Atlas 14 

study. The NOAA Atlas 14 study results in significant differences between hypothetical rainfall in the 

lower portion of the Lower Brazos Planning Region’s watershed compared to the 1961/1977 and 2004 

rainfall data. Table 2.1 shows the range of rainfall for each data source.   

Table 2.1 Lower Brazos Planning Region 1 percent ACE, 24-hour Precipitation 

Lower Brazos 
Watershed 

TP40/Hydro 35 Rainfall 
(inch) 

USGS 2004 Rainfall 
(inch) 

NOAA Atlas 14 Rainfall 
(inch) 

Upper Basin 8.8-10.5 8.5-11.0 8.5-11.0 

Middle Basin 10.5-12.0 11.0-12.0 11.0-14.0 

Lower Basin 12.0-13.5 12.0-14.0 14.0-18.5 

Flood Infrastructure 

Drainage-related infrastructure is a key element in determining existing conditions of flood risk. 

Drainage-related infrastructure includes but is not limited to dams, levees, detention/retention ponds, 

bridges, culverts, low water crossings, tunnels, urban storm drain networks, breakwaters, bulkheads, 

and revetments. The Lower Brazos Basin has nine dams owned and operated by the United States Army 

Corps of Engineers (USACE). In addition, the Lower Brazos Planning Region contains nearly 350 Soil 

Conservation Service minor reservoirs, which control flood waters along the major and minor tributaries. 

The Brazos River Authority (BRA) owns and operates three reservoirs; however, they are for water 

supply, not flood control. Many other privately owned and operated dams can also be found in the 

Lower Brazos Planning Region. There are 16 levee districts within the Lower Brazos Planning Region, 

with an estimated 59 levee structures protecting flood-prone populations.  

While flood control infrastructure mitigates existing flood risk, some older drainage-related 

infrastructure contributes to flooding. Bridges, culverts, and storm drain systems that were designed 

and constructed before major land use changes and higher standards were implemented, impound flood 

water, and overtop during major storm events. The result is increased flood risk to both property and 

life, which is expanded upon in the existing conditions exposure analysis presented below. 

2A.1.b. Existing Hydrologic and Hydraulic Model Availability  
Hydrology and hydraulic (H&H) modeling is necessary to determine how water flows over land. It is a 

crucial element in developing effective flood planning strategies. 

Hydrology is the scientific study of the earth’s natural water movement with a focus on how rainfall, 

infiltration, and evaporation affect the amount of flow of water in streams and storm drains. Hydraulics 
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represents the engineering analysis of the flow of water in streams and infrastructure, such as channels, 

pipes, and other man-made structures.  

Applied since the 1970s, H&H modeling uses computer software applications that simulate the flow of 

rainfall-runoff over the land to predict the rise of creek, river and lake water levels and potential 

flooding, as well as test ways to reduce flooding without constructing projects. H&H modeling simulates 

the flow, frequency, depth, and extent of flooding over land. These models inform decisions about 

selecting and implementing flood reduction and restoration projects. H&H modeling also satisfies 

regulatory requirements and ensures that natural, agricultural, and social resources are not damaged by 

flooding induced by modifications to creeks, rivers, and channels. 

Within the Lower Brazos Planning Region’s 14 eight-digit Hydrologic Unit Code (HUC)-8 watersheds, 

hundreds of H&H models were developed for the Lower Brazos Planning Region, spanning from the late 

1970s to the present. Most models are associated with detailed effective FEMA floodplains that are 

available upon request. FEMA has also developed Base Level Engineering (BLE) approximate models, 

which cover a large portion of the mid-eastern portion of the Lower Brazos basin. BLE models are based 

on regional regression hydrology and the hydraulic models do not have structures (bridges, culverts, 

etc.); however, they are based on the latest available Light Detection and Ranging (Lidar) terrain data. 

This data can be leveraged and supplemented with additional detail as needed for community flood risk 

needs. Additional H&H models were also collected from various communities throughout the basin. All 

the data output from the various modeling efforts is ultimately incorporated through geographic 

information system (GIS) mapping into the Lower Brazos Planning Region's existing flood hazard layer 

(floodplain quilt) as described in Section 2A.1.c. Map 22 in Appendix 0 shows the model location in the 

Lower Brazos Planning Region. 

2A.1.c. Best Available Existing Flood Hazard Data 
Flooding within the Lower Brazos Planning Region is mostly riverine with coastal influence primarily in 

Brazoria County to the south, where the area is directly (and frequently) affected by hurricane storms 

from the Gulf of Mexico. Hurricanes typically fade and downgrade to tropical storms or tropical 

depressions as they move inland away from the coast. Riverine flooding is mostly from general rainfall 

and thunderstorm floods. Flash floods are common from these rainfall events, which can occur within a 

few minutes or hours of excessive rainfall, exposing millions of dollars in valuable public and private 

property to flood risk. The largest risk from flash flooding is to people driving across low water crossings, 

which has resulted in many fatalities within the Lower Brazos Planning Region and across the state. A 

portion of the Lower Brazos Planning Region lies in the flash flood alley of Texas. Figure 2.2 shows 

reported and documented flood events by the county as well as the location band of the flash flood 

alley. 

Even though riverine and coastal-based flooding is the dominant types of flooding in the Lower Brazos 

Basin, urban flooding data was evaluated for inclusion in the existing floodplain quilt where available. 

Urban flooding (off-floodplain, pluvial, or surface flooding) is caused by intense local precipitation 

running-off impermeable surfaces such as paved streets, sidewalks, and structures that overwhelms 

local drainage systems and overflows small waterways. Consequently, the water may enter buildings 
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and other properties. This flooding often occurs in locations such as historic downtown areas and 

residential neighborhoods, which either predate floodplain maps and higher design standards or have 

land use patterns such as urban sprawl. 

Existing flood hazard mapping estimation is based on using current land use and precipitation data to 

estimate hydrologic condition parameters and discharges. This is then used to simulate water surface 

elevations to create existing floodplain mapping extents. 

The TWDB compiled the most current existing flood hazard mapping data from multiple sources to 

create a comprehensive, single, coherent, continuous quilt of the best available existing floodplain for 

the Lower Brazos Planning Region. The compiled mapping data was the 1 percent and 0.2 percent 

annual chance exceedance (ACE) data. The existing floodplain quilt data was then updated with data 

from FEMA, USACE, United States Geological Survey, and local communities where available.  

The primary data sources comprising the existing floodplain data for the Lower Brazos Planning Region 

are described below:  

• Regulatory FEMA Floodplain Data 

• Base Level Engineering Data 

• TWDB Fathom Data 

• Local Data Submitted by Entities 

• Flood-Prone Areas Related to Reservoirs and Levees 

Regulatory FEMA Floodplain Data 

The FEMA Flood Insurance Rate Maps (FIRMs) include flood zones that form the basis of regulatory 

floodplain management for communities and mandatory flood insurance requirements for structures in 

the mapped special flood hazard area (SFHA) floodplain. A wide range of FEMA data was used in the 

Lower Brazos Planning Region, including effective FEMA maps, detailed and approximate study areas, 

and pending and preliminary FEMA maps that will not become effective for several months. However, 

priority was given heavily to effective, detailed maps. Approximate data was only used when critical to 

maintain continuous stream connectivity in the mapping.  

One Percent Annual Chance Storm Events Floodplains 

On FIRMs, FEMA maps both the 1 percent and 0.2 percent ACE flood events. Floodplain data developed 

for the Lower Brazos Planning Region included only the 1 percent and 0.2 percent ACE events to 

describe the flood hazards and perform the exposure and vulnerability analyses. 
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Figure 2.2 Flash Flood Alley 

 

(FEMA/NOAA Storm Data, 1996 – 2019) 

The 1 percent ACE has a one in a hundred chance of being equaled or exceeded in any given year and an 

average recurrence interval of 100 years. Also referred to as the SFHA or 100-year flood, this boundary is 

mapped as a high-risk flood area subject to a 1 percent or greater annual chance of shallow flooding in 

any given year, where shallow flooding is usually in the form of ponding or sheet flow with average 

depths between 1 to 3 feet. Along the coast, these high-risk areas are associated with velocity wave 

action. In the Lower Brazos Planning Region, coastal wave action only affects Brazoria County. The 1 

percent ACE flood areas may also be susceptible to erosion, deposition, and mudflow. It is sometimes 

referred to as the “Base Flood.” It is the national standard used by the NFIP and other Federal agencies 

to regulate development and require the purchase of flood insurance. 

0.2 Percent Annual-Chance Floodplains 

The 0.2 percent ACE flood has a 0.2 percent chance of occurring in any given year and is also referred to 

as the 500-year flood. The 0.2 percent ACE flood refers to areas of moderate flood risk that are not 

considered to be in immediate danger from flooding caused by overflowing rivers; areas in the 1 percent 

ACE with average depths less than 1 foot or with drainages areas less than 1 square mile. It also refers to 

areas protected by levees from the 1 percent ACE. The 0.2 percent ACE areas are also referred to as 

Non-Special Flood Hazard Areas (NSFHA). 
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Other Floodplain Data – FAFDS, BLE, and Fathom Data 

The First American Flood Data Services (FAFDS) represents where only paper-based FEMA data was 

available and digitally converted. The FAFDS data was not used within the Lower Brazos Planning Region 

primarily due to age; it was replaced with Fathom data. The FEMA and TWDB’s Base Level Engineering 

study data that produces model-backed approximate studies on a HUC-8 wide level was leveraged to 

revise the existing floodplain quilt.  

The TWDB provided modeled flood data from the 2021 Fathom data set to be used where applicable. 

Fathom is developed by a research group at the University of Bristol, England, and the Fathom model 

has been peer-reviewed and compares reasonably well to the FEMA flood data. The Fathom model is a 

two-dimensional (2D) hydraulic framework developed at a national scale on 30-M Digital Elevation 

Models (DEMs). The results have been mapped on 10 feet Lidar for Texas to create statewide flood 

depth rasters for fluvial, pluvial, and coastal mapping for the 1 percent and 0.2 percent ACE events as 

well as other frequencies. The fluvial, pluvial, and coastal flood depth rasters from the Fathom data for 

the Lower Brazos Basin were mosaicked together with the greatest depth where the datasets overlap. 

The combined rasters were processed into flood polygon boundaries using guidance provided by the 

TWDB. The Fathom data served as a supplemental dataset for inclusion in the existing flood boundaries; 

it was primarily used to replace FEMA approximate mapping. 

Regional Data Collection and Possible Flood-Prone Areas 

A regional online data collection website was created as an outreach tool to work closely with regional 

entities (counties, municipalities, state and federal agencies, or political subdivisions with flood-related 

authorities) to gather local flood-risk information. A web mapping application on the data collection tool 

enabled entities to document other possible flood-prone areas not previously identified as mapped 

flood hazard areas; this can be seen in Figure 2.3. The webmap was available from March 24, 2022 to 

April 29, 2022 to receive community input. During this timeframe, several public meetings were 

conducted throughout the Lower Brazos Planning Region to collect data on areas of historic flooding, 

roads that are frequently overtopped, and past flood claims hot spots.  
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Figure 2.3 Interactive Flood Map 

 

The Lower Brazos Planning Region’s Technical Consultant Team, led by Halff Associates, also collected 

data related to areas subject to inundation from reservoirs and levee inundation areas. The Natural 

Hydrography Dataset indicates lake areas subject to flooding, while the United States Army Corps of 

Engineers has a dataset that indicates leveed areas prone to flooding; these publicly available resources 

were utilized where available. Data submitted to the Regional Flood Planning Group (RFPG) through the 

online data collection tool was also added. Cities, counties, entities with flood control responsibilities, 

and the general public had the opportunity to submit data to the RFPG. 

The Technical Consultant Team led by Halff Associates weaved the existing conditions floodplain quilt 

together using the best available flood hazard data. The existing conditions floodplain quilt was 

presented at the Lower Brazos RFPG meeting on January 27, 2022, and posted to the Lower Brazos RFPG 

website for public review and comment on March 24, 2022. The deadline for community, county, entity, 

and public review and comment on the existing conditions floodplain quilt was April 29, 2022. The 

various data sources received were compiled according to the TWDB’s ranking hierarchy, as shown in 

Table 2.2. The data ranking was based on a quality and coverage extent relative to other datasets. 

Appendix 2A.3 shows the floodplain data sources by location developed for the Lower Brazos Planning 

Region. 
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Table 2.2 Floodplain Quilt Data Ranking 

Ranking Data Category Source 

1 Local Community Submitted Data Various Entities 

2 
National Flood Hazard Layer (NFHL) Pending 

(Detailed and Approximate Studies) 
FEMA 

3 NFHL Effective (Detailed Study Only) FEMA 

4 BLE FEMA 

5 FATHOM FEMA 

6 NFHL Effective (Approximate Study Only) FEMA 

Source: The TWDB Technical Guidelines for the Regional Flood Planning and Lower Brazos RFPG Input 

The compiled existing floodplain quilt data for the Lower Brazos Planning Region is included in the 

submittal GIS database layer named “ExFldHazard.” Map 4 in Appendix 0 shows a GIS coverage map of 

the comprehensive existing flood hazard layer compiled for the Lower Brazos Planning Region, showing 

the 1 percent and 0.2 percent ACE floodplains.  

The total floodplain area for each county and associated percentage distribution within the Lower 

Brazos Planning Region are also displayed in Appendix 2A.1, Figure 2A-2, and Table 2A-1. 

To ensure there was no confusion on the purpose and content of the floodplain quilt when displayed to 

the public through the online webmap or in-person meetings, the following disclaimer was used:  

“The floodplain quilt is a compilation of data from multiple sources and is intended to approximate the 

extent of existing flood risk in the Lower Brazos Region. This data layer is for planning purposes only and 

is not to be used for any regulatory activities. For regulatory floodplain maps, contact your local 

floodplain administrator or visit the FEMA Map Service Center at https://msc.fema.gov/portal/home” 

Overall, the Lower Brazos Planning Region covers a total land area of approximately 23,400 square 

miles, with about 22 percent (5,000 square miles) in the existing conditions, 1 percent and 0.2 percent 

ACE floodplains. Brazoria County has the largest amount of land and the highest percentage of land 

within the 1 percent and 0.2 percent ACE floodplains. This is due to the county’s proximity to the Gulf 

Coast, where there is relatively flat terrain and coastal flooding coupled with riverine flooding from the 

Brazos River. Conversely, Fayette and Travis counties have less than 5 square miles within the Lower 

Brazos Planning Region, resulting in 0 percent of their land within the Lower Brazos Planning Region 

being in the floodplain.  

2A.1.e. Flood Data Gaps  
Once the best available comprehensive existing flood data was compiled, data gaps were assessed to 

identify any remaining areas where flood inundation boundary mapping was missing, lacked modeling or 

mapping, used outdated modeling or mapping, or had prepared more accurate topographic data since 

the last map update.  

 

https://msc.fema.gov/portal/home
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The key factors that were referenced to identify these gaps were:  

• counties with no modernized data since the completion of the FEMA Map Modernization 

initiative 

• areas with effective data that is more than 10 years old 

• areas where Fathom was used  

• counties significantly impacted by NOAA Atlas 14 rainfall data.  

• areas that contain BLE or FEMA NFHL detailed floodplain boundaries were not considered data 

gaps 

The validation status (whether a stream model was new or has updated engineering) was determined, 

when possible, for the associated H&H models supporting the mapped floodplains using the contributing 

engineering factors listed earlier. For example, Brazoria, Austin, Waller, and Washington counties 

located in the southern portion of the Lower Brazos Planning Region were greatly affected by the NOAA 

Atlas 14, meaning the effective floodplain information is outdated. Due to this, these counties are being 

reported as data gaps. Fort Bend County, also in the southern portion of the Lower Brazos Planning 

Region, has new flood risk mapping based on a recent study incorporating Atlas 14 rainfall data. Model-

backed (H&H) detailed stream study flood data varied in age and conformance to current technologies, 

even for modernized county-wide FIRMs. In the urban areas, a large percentage of the H&H model data 

is outdated (HEC-2 or not in digital format), with only a few models revised recently (HEC-RAS, 

XPSWMM, etc. and in digital format).  

The gap area data is included in the GIS database in a layer named “Fld_Map_Gaps.” Map 5A in 

Appendix 0 shows the identified flood data gaps' locations. Additional detailed data gap maps are shown 

in the appendices. 

While areas were identified within the floodplain quilt as data gaps with outdated information, the 

compiled existing floodplain quilt still comprised the best available flood hazard datasets for the Lower 

Brazos Planning Region and was used for the flood risk analysis. Further evaluation of these data gaps 

for inclusion in Flood Management Evaluations (FMEs) is discussed in Chapter 4. 
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2A.2 Existing Condition Flood Exposure Analysis 
Flooding is common in the Lower Brazos Planning Region (Shown in Figure 2.2). Flooding can become a 

significant hazard when it inundates the built environment and causes direct damage to buildings, 

critical facilities, crops, or significant injuries and sometimes death to people. Flooding frequency and 

intensity have been increasing in recent years, often necessitating state and federal relief, which has 

risen to record levels. The existing condition flood risk exposure analysis leveraged the compiled existing 

conditions 1 percent and 0.2 percent ACE events in the Lower Brazos Planning Region to determine 

existing flooding exposure to buildings, critical facilities, and agriculture. Results from the flood exposure 

analysis were utilized to estimate the impact on socially vulnerable populations or communities 

discussed in 2A.3 Existing Condition Vulnerability Analysis. 

2A.2.a. Existing Development within the Floodplain  
A region-wide inventory of buildings, population, critical facilities, utilities, and agriculture was 

conducted to assess who and what is at risk. Existing development data leveraged for the Lower Brazos 

Planning Region came from several data sources. The Homeland Infrastructure Foundation Level Data 

(HIFLD) and data from the TWDB were the sources of critical facilities data. The Texas Department of 

Transportation (TxDOT) bridge inventory and roadway data were also used. The TWDB provided building 

data in November 2021 with the associated population and Social Vulnerability Index (SVI) estimates, 

which were confirmed and updated where additional information was available.  

The 2021 TWDB building dataset was built on available Lidar information (2010 to 2021), Microsoft 

Artificial Intelligence Version 2 data, and 2021 Open Street Map (OSM) buildings. The 2019 LandScan 

USA dataset from Oak Ridge National Laboratory (ORNL) was utilized to estimate the population per 

building for both day and night. The 2018 Centers for Disease Control and Prevention (CDC) SVI dataset 

was applied at the census tract level. 

The 2020 Texas Cropland Data layer was developed by the United States Department of Agriculture 

(USDA) National Agricultural Statistics Service. The bridge and roadway asset inventory data came from 

the 2020 TxDOT dataset. Communities and interest groups within the Lower Brazos Planning Region also 

provided data via the online collection tool.  

Results of the detailed analyses of exposure to development within the existing floodplain are presented 

in Sections 2A.2c – 2A.4. 

2A.2.b. Proposed and Ongoing Flood Mitigation Projects  
Throughout the Lower Brazos Planning Region, ongoing projects have already received design and 

construction funding and are set to be implemented before the completion of the State Flood Plan. 

These projects were identified through multiple avenues, and the Flood Infrastructure Fund (FIF) 

tracking website was one source used to identify project status. Passed by the Legislature and approved 

by Texas voters through a constitutional amendment, the FIF program provides financial assistance in 

the form of loans and grants for flood control, flood mitigation, and drainage projects. Similarly, projects 

recently funded through mechanisms such as the Community Block Development Grant or Hazard 

Mitigation Grant were identified as ongoing projects. 
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Additional proposed and ongoing projects were identified through pre-existing knowledge of flood 

mitigation efforts throughout the Lower Brazos Planning Region. Through this avenue, two dam projects 

currently under final design and a study on flooding conditions along the Navasota River were identified 

as being underway in the Lower Brazos Planning Region. A tabular report of the proposed or ongoing 

projects, set to be complete before the installation of the state flood plan, is provided in Table 2A-2 of 

Appendix 2A.1. 

Upper Brushy Creek WCID Projects 

In the Upper Brushy Creek Water Control and Improvement District (WCID), several projects were 

identified from the 2016 Flood Protection Plan and the 2020 Dam Assessment Study to mitigate flooding 

and ensure aging flood infrastructure continues to perform as intended. These projects are in various 

stages of evaluation, design, and construction. Of these, two are currently under design and expected to 

complete construction before the conclusion of the inaugural Regional Flood Planning cycle.  

The Dam 14 project, located in Round Rock, Texas, will utilize several methodologies to repair and 

rehabilitate the dam on Meadow Lake. These improvements will include fixing cracks in the dam crest, 

flattening the dam slope to reduce erosion, and refining the auxiliary spillway. The implementation of 

this project will reduce flood risk in the immediate vicinity of the dam, as well as along the downstream 

Chandler Branch Tributaries. This project is expected to undergo construction beginning in late 2022 and 

wrap up in 2023. 

The Dam 101 Project is another major effort currently under design in the Upper Brushy Creek WCID. 

This project is one of three known together as the Lake Creek Flood Mitigation Projects. Also located in 

the greater Round Rock area, the project aims to construct a new dam along Lake Creek just east of the 

intersection of IH-45 and FM 620. This mitigation effort is estimated to provide benefits extending 

approximately five miles downstream of the construction and reduce flood risk to over 1,000 residents, 

as well as provide better access for emergency vehicles during storm events. Construction is expected to 

begin in the winter of 2022 and wrap up by the spring of 2025.  

Navasota River Study 

Another major, ongoing effort impacting the Lower Brazos Planning Region is a study being performed 

jointly by the Institute for a Disaster Resilient Texas and Texas A&M University. This study is investigating 

flooding along the Navasota River, downstream of Lake Limestone to the confluence with the Brazos 

River. Modeling efforts are underway to simulate various changes within the watershed and analyze 

their effects on flooding along the Navasota River. Results, and associated recommendations based on 

the conclusions of this effort, are expected to be available in 2023. 

2A.2.c. Flood Exposure Due to Existing Levees or Dams  
Flood exposure identifies what is at risk due to extreme flooding. This refers to the people, buildings, 

businesses, infrastructure systems, and associated functions that could be lost to a flood hazard (FEMA, 

2017). Exposure also refers to the economic value of assets subject to the flood hazard. This section 

discusses flood exposure due to levees and dams in the Lower Brazos Planning Region. 
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Levees in the Lower Brazos Planning Region 

There are an estimated 59 levees in the United States Army Corps of Engineers (USACE) National Levee 

Database (NLD) in the Lower Brazos Planning Region. These levees are built parallel to rivers, streams, 

creeks, and their tributaries as well as lakes and along the coast to protect them from certain levels of 

flooding. About 68 percent of the levees can be found in the southern portion of the Lower Brazos 

Planning Region in Austin, Brazoria, Fort Bend, and Waller counties. The remaining 32 percent are 

scattered throughout the Lower Brazos Planning Region, with a noticeable gap in the western portion. 

Levees can be breached during flood events due to overtopping, toe scour, seepage/piping, and 

foundation instability. The resulting torrent can quickly inundate a large area behind the failed levee 

with little or no warning, exposing them to extreme flooding effects and consequences. 

Levee accreditation is FEMA’s recognition that a levee is reasonably certain to contain the base (1 

percent annual chance storm events) regulatory flood. To help communities understand the risk behind 

levee structures, FEMA applies levee accreditation information on FIRMs to show the locations with 

reduced risks from the regulatory flood event. Approximately 37 percent of the levees in the Lower 

Brazos Planning Region are accredited. See Map 3 in Appendix 0 for the location of deficient levees in 

the Lower Brazos Planning Region. 

On FIRMs, FEMA shows areas mapped behind accredited levees as “Areas with Reduced Risk Due to 

Levee.” When the levee is not accredited, the embankments are categorized as hydraulic significant 

structures. The area behind the landward side of the levees is not considered to be protected from any 

flood event and, consequently, exposed to flooding.  

USACE leveed-area floodplain data and FEMA’s “Areas with Reduced Risk Due to Levee” datasets were 

incorporated into the existing floodplain quilt dataset for the Lower Brazos Planning Region as “Other 

Flood-Prone Areas.” This data set was primarily added to show potential flood hazards on the landward 

side of levees. 

Levee Exposure Assessment 

There are almost 200,000 people who live and work behind the levees in the Lower Brazos Planning 

Region. A detailed levee exposure analysis describing the populations that would be impacted by levee 

failure is provided in Table 2A-3 in Appendix 2A.1. The exposure summary was estimated by overlaying 

the leveed areas within the Lower Brazos Planning Region’s existing floodplain quilt with population 

data. The exposure analyses assumed that even the accredited levee systems might be subject to 

internal flooding, ponding, and/or structure failures. Hence, exposure assessments include structure and 

population counts behind the accredited levees under flood-prone areas, as shown in the TWDB-

required Table 3 in Appendix 2A.2. 

Fort Bend and Brazoria counties have by far the most exposure with respect to levees. 

 

 

https://levees.sec.usace.army.mil/#/


 
DRAFT CHAPTER 2: FLOOD RISK ANALYSES 

 

LOWER BRAZOS REGIONAL FLOOD PLAN      2-14 

Dams in the Lower Brazos Planning Region  

In the Lower Brazos Planning Region, dams and their associated reservoirs are primarily used for water 

supply, recreation, navigation, electric generation, irrigation, and flood control. According to the USACE 

National Inventory of Dams and the Texas Commission on Environmental Quality (TCEQ), there are 

nearly 500 dams in the Lower Brazos Planning Region. Most of these are used for flood control, water 

supply, recreation, and agriculture.  

Dams with flood-related capacity keep floodwaters impounded and either release them in controlled 

amounts downstream to the river below or store and divert water for other uses. Contrary to this, dams 

used only for water supply, recreational, and agricultural purposes do not have a dedicated flood control 

pool to retain runoff from flood events and pass through runoff from flood events. As such, areas lying 

adjacent to or downstream of dams are exposed to flooding during flood events and potential 

consequences if a dam breaks or fails.  

The dams in the Lower Brazos Planning Region are 53 years old on average. Dams that are owned and 

operated by large entities are regularly maintained. However, dams owned and operated by smaller 

entities or private landowners may need inspections and/or rehabilitation as funding for such activities 

is often more costly than the property owners can afford.  

While FEMA does not show downstream dam breach inundation extents on maps, such data may be 

available as non-regulatory products in some flood risk projects. The TCEQ requires dam breach 

inundation mapping for certain dams.  

Dam Flowage Easement 

Flowage easements are perpetual rights governing areas delineated around a dam, typically owned by 

government agencies such as the USACE. The dam flowage easements grant these agencies the right to 

release water from the reservoir under their operation, even if it floods privately owned land. 

Additionally, the easements grant them the right to prohibit the construction of, or maintenance of, any 

improvement(s) for human habitation and to approve any other structures constructed on the included 

property. The purpose of establishing these lines is to identify and protect personal property that would 

likely be flood-prone during a flood event. These boundaries, therefore, assist in estimating buildings 

and population affected in areas subject to dam inundation within the Lower Brazos Planning Region. 

FEMA also shows these flowage easements lie along reservoirs on its FIRMs.  

Dam Exposure Assessment 

For the Lower Brazos Planning Region’s dam exposure analysis, dam inundation areas based on flowage 

easements were overlaid on buildings and population to estimate the associated hazard potential. The 

complete dam exposures analysis is provided in Appendix 2A.1. Map 3 in Appendix 0 shows the locations 

of the dams in the  Lower Brazos Planning Region. 

There are approximately 800 people who live around the dams in the Lower Brazos Planning Region that 

fall within the USACE flowage easement. According to Table 2A-4 in Appendix 2A.1, high dam exposures 

are prevalent in Eastland and Palo Pinto counties.  
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The State of Texas does not regulate development in high-hazard areas immediately adjacent to or 

downstream of dams. Many developers purchase properties with small livestock dams classified as low-

hazard dams and develop property around lakes and downstream of the dams, creating additional risk. 

Continued growth in rural areas will result in changes to hazard classification for dams that current 

residents may not be aware of. Chapter 8 explores recommendations that could help mitigate these 

issues and reduce flood risk throughout the region. 

2A.2.d. Existing Conditions Flood Exposure  
This section of the Lower Brazos Regional Flood Plan discusses and summarizes the results of the 

existing condition flood exposure to existing development. The existing conditions flood exposure 

analysis considered buildings, population, public infrastructure, critical facilities, roadway crossings, and 

agricultural areas exposed to the compiled existing conditions floodplain quilt. This section excludes 

flood exposure for levees and dams and only applies to the existing conditions of 1 percent and 0.2 

percent ACE flood mapping extents in the Lower Brazos Planning Region’s floodplain quilt. 

Buildings, Critical Facilities, Infrastructure, and Agriculture Exposure Totals by County  

For this planning cycle, flood exposure analysis estimated the structure count of buildings, critical 

facilities, low water crossings, roadway segments, and agriculture areas potentially exposed to existing 

flooding by overlaying the existing conditions floodplain quilt developed for the Lower Brazos Planning 

Region. Map 6 in Appendix 0 shows the total number of buildings, critical facilities, low water crossings, 

and agriculture areas exposed to the existing floodplain quilt. A summary of this information is displayed 

in Table 2.3. The highest counts by far are in Brazoria and Fort Bend counties due to their proximity to 

the coast and significant populations. The rest of the Lower Brazos Planning Region shows moderate 

exposure counts. 

Table 2.3 Summary of Existing Flood Risk 

Flood Risk 
Number of 
Structures 

Population 
Miles of 

Roadway 

Number 
of Low 
Water 

Crossings 

Agricultural 
Area (sq mi) 

Number 
of Critical 
Facilities 

1 percent ACE  63,060 129,890 3,300 5,170 840 200 

0.2 percent ACE 107,720 261,930 4,430 5,390 940 380 

Population Totals by County  

Population data (day and night) attributed to the associated buildings and critical facilities was used to 

summarize the county-wide population exposed to the existing conditions floodplain quilt. The higher of 

the day or night population was used for the exposure population estimated by county; this can be seen 

in Appendix 2A.1 Figure 2A-2.   

Similar to structural risk, high population exposures are primarily concentrated in Fort Bend and Brazoria 

counties. However, there is also significant risk throughout the Waco area in McLennan County. Due to 

the population count being higher than the day or night numbers, these numbers assume the worst 
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possible scenario where the maximum number of people present are exposed to the existing floodplain 

quilt. 

Regional building data collected for the Lower Brazos Planning Region was classified into two main 

categories: residential and non-residential. As shown in Figure 2.4, for the structures at the existing 1 

percent or 0.2 percent ACE flood risk, around 73 percent are residential buildings, while the remaining 

27 percent are non-residential. Buildings classified as vacant are structures for which the building type 

and/or use could not be determined. Agricultural buildings include any structure used to operate a farm 

or ranch or process and sell their products. 
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Figure 2.4 Distribution of Structures at Risk of Flooding by Structure Type 

 

Residential Structures 

Residential structure data used in the Lower Brazos Planning Region included single-family homes, 

townhomes, mobile homes, and multi-family residences like apartments and condominiums. 

Approximately 892,000 residential building footprints were gathered for the Lower Brazos Planning 

Region, and an estimated 9 percent of these buildings were exposed to flooding. Figure 2A-3 Appendix 

2A.1 provides graphical representations of the total estimated number of residential structures by 

county exposed to the existing floodplain quilt. Fort Bend and Brazoria counties have the highest 

number of residential structures in the floodplain by a wide margin; however, McLennan and Williamson 

counties also had significantly more at-risk residential structures than the rest of the counties.  

Archer, Bastrop, Brown, Callahan, Fayette, and Travis counties show very little residential building 

exposure because only a very small portion of these counties are within the Lower Brazos Planning 

Region, most of which are their respective unincorporated areas. Several other largely rural counties 

also have low numbers of at-risk residential structures.  
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Non-Residential Structures 

Non-Residential inventory data also included agricultural, commercial, industrial, and public buildings. 

Over 492,000 non-residential building footprints were gathered for the Lower Brazos Planning Region 

and 6 percent of these buildings are exposed to flooding. The total estimated number of non-residential 

structures by county exposed to the existing floodplain quilt can be seen in Figure 2A-4 in Appendix 

2A.1.  

McLennan and Waller counties have over 1,000 agricultural structures, while Brazoria, Fort Bend, and 

McLennan counties all have more than 1,000 commercial structures at flood risk. Similar to the 

residential structure analysis, counties with little area within the Lower Brazos Planning Region had low 

numbers of non-residential structures at flood risk. 

Critical Facilities and Public Infrastructure 

A critical facility provides services and functions essential to a community, especially during and after a 

disaster. Critical infrastructure includes all public or private assets, systems, and functions vital to the 

security, governance, public health and safety, economy, or morale of the state or the nation (TWDB, 

2021). Critical facilities data for the Lower Brazos Planning Region include fire stations, hospitals, nursing 

homes, police stations, emergency shelters, schools (Kindergarten through 12th grade), water and 

wastewater treatment facilities, TCEQ wastewater outfalls, water supply systems (well sites), and 

superfund sites. Lifeline utility systems data such as petrol storage tanks, power generating plants, as 

well as natural gas and electric transmission lines were collected for exposure analysis. Critical facilities 

data were from the TWDB, TCEQ, Railroad Commission of Texas, HIFLD, as well as data from Lower 

Brazos Planning Region communities.  

The existing floodplain quilt was overlaid on the data gathered for critical facilities to estimate the flood 

exposures. Appendix 2A.1, Figures 2A-5 provides the total counts of exposed critical facilities to the 

existing floodplain quilt in the Lower Brazos Planning Region. Over 4,850 critical facilities data were 

identified for the Lower Brazos Basin and an estimated 8 percent of these facilities are exposed to 

flooding. 

Brazoria and Fort Bend counties in the southern portion of the Lower Brazos Planning Region and 

McLennan County in the central portion have the highest number of critical facilities with potential flood 

risk. For Brazoria and Fort Bend counties, this is due to their proximity to the coast, while the risk 

associated with McLennan County is primarily due to the higher concentration of structures. 

Roadway Crossings and Roadway Segments 

Transportation line data (roadways and railroads) from TxDOT was used to estimate road and railways 

crossings at risk of flooding. A combination of available flood depth information from BLE and Fathom 

data, as well as bridge deck elevation from Lidar data, was used to estimate flood exposure of the road 

and railroad bridges at stream crossings. Low Water Crossing (LWC) data provided by Lower Brazos 

Planning Region communities and the TWDB was also used to identify exposed road and railway 

crossings.   
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There are over 5,100 low water crossings in the Lower Brazos Planning Region. Table 2A-5 in Appendix 

2A.1 shows the low water crossing exposure totals per county. Additionally, the miles of road segment 

exposed to the existing floodplains per county are provided in Figure 2A-6 Appendix 2A.1. Fort Bend, 

Brazoria, and McLennan counties have the highest mileage exposures. However, the distribution of low 

water crossings differs from many other metrics. Williamson and Bell counties have the highest number 

of low water crossings, which are more common in the Hill Country portion of the Lower Brazos Planning 

Region. 

Agricultural Area 

Crops and livestock data used in the Lower Brazos Planning Region was obtained from the 2020 Texas 

Cropland Data layer developed by the United States Department of Agriculture (USDA) National 

Agricultural Statistics Service. In the Lower Brazos Basin, the increasing population continues to have a 

significant influence on the continued loss of working lands, changing ownership sizes, and land values. 

This occurs particularly within or in surrounding urban centers like the Waco Metroplex. Large sections 

of the southern portion of the basin face similar challenges because of development from the 

neighboring Houston-Galveston area. (Texas Land Trends, 2022). 

Crops and livestock exposed (dollar exposure from production) to flooding are documented in Table 2A-

6 in Appendix 2A.1, which summarizes estimated exposure values in dollars to the existing floodplain 

quilt by county. The 2020 FEMA National Risk Index (NRI) data was leveraged to show the value of crops 

and livestock exposed to flooding. The FEMA NRI uses data from the 2017 USDA CropScape and the 

Census of Agriculture to document the value of exposed crops and livestock. The CropScape data in 

dollars was used to calculate crop and livestock production value density per county. The county value is 

divided by the county's total crop and livestock land area to find its dollar value density (shown in 

Equation 2.1). 

Equation 2.1 County Crop and Livestock Value Density 

 

where:   

•  is the crop and livestock value density calculated at the county level (in 

dollars per square mile) 

•  is the total crop and livestock production value of the county, as reported in the 

2017 Census of Agriculture (in dollars) 

•    is the total crop and livestock production area of the county (in square miles) 
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The crop and livestock areas exposed to flooding were determined by overlaying the existing floodplain 

quilt. Each county’s crop and livestock value losses were then calculated as the product of the crop and 

livestock production value density per county and the associated crop and livestock areas exposed to 

flooding from the existing conditions floodplain. The value of crop and livestock (production) areas in 

dollars and exposed areas square miles to the existing floodplain quilt in the Lower Brazos Planning 

Region can be found in Appendix 2A.1, Table 2A-6. Comanche, Falls, McLennan, Milam, and Robertson 

counties have more than $10,000,000 of agricultural land at a 1 percent annual chance event flood risk. 

Many of these counties have high densities of agricultural land, making them susceptible to flooding 

impacts. Fayette and Travis counties had no agricultural exposure in the Lower Brazos Planning Region 

(less than 1 percent of the land area is in the Lower Brazos Planning Region). The area of exposed 

agricultural area per county is provided in Appendix 2A.1, Figure 2A-7. 

2A.2.e. Expected Loss of Function 
Severe flood events can result in a loss of function for a community’s infrastructures, impacting the 

systems supported by the infrastructure. The impacts can include disruptions to life, business, and public 

services that can be essential to a community during and after a flood event. Infrastructure that 

becomes inundated during flooding events is often non-functional during the event and through the 

recovery process.  

A spatial analysis was conducted in GIS using the best available data and the existing conditions 

floodplain quilt to generate qualitative estimates of the expected loss of function for the Lower Brazos 

Planning Region. Metrics were developed to understand the expected loss of function of structures, 

transportation, health services, water supply, water treatment, utilities, energy generation, and 

emergency services during a 1 percent ACE. Table 2A-7 in Appendix 2A.1 summarizes the results of the 

expected loss of function analysis for each county within the Lower Brazos Planning Region. 

Inundated Structures 

Residential structure data used in the Lower Brazos RFPG included single-family homes, townhomes, 

mobile homes, and multi-family residences like apartments and condominiums. Based on the existing 

flood exposure analysis detailed above, an estimated 42,650 residential buildings are in the 1 percent 

annual chance storm event floodplain and potentially lose function during and after storm events. An 

approximate population of 130,000 is estimated to be exposed to the risk of flooding with loss of 

function of their residences. Loss of function of residential structures can result in content loss and 

displacement of residents. 

Non-Residential inventory data also included over 28,500 buildings that are exposed to flooding. These 

buildings are subject to a potential loss of function during storm events and the recovery process. Loss 

of function of non-residential structures can result in content and inventory loss, potential relocation, 

and loss of short-term shelters. These impacts all contribute to operating losses for businesses. 
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Transportation 

Transportation line data (roadways and railroads) from TxDOT was used to estimate road and railways 

crossings at risk of flooding. Based on the existing flood exposure analysis presented above, over 5,000 

roadway crossings and 4,000 miles of roadway are at risk in the Lower Brazos Planning Region.  

These low water crossings will likely become impassable and result in a loss of function during significant 

storm events. The impassable roadways can cause issues for emergency responders and motorists 

traveling on the roadways. During significant storm events, debris buildup can cause conveyance loss at 

bridges and exacerbate the risk of road crossings with higher flood waters overtopping the roadways 

and the potential for debris to overtop the roadway. 

Health and Human Services 

Health and human services include hospitals, nursing homes, and other services to enhance the health 

and well-being of the public. Based on the spatial analysis, nine hospitals and 33 nursing homes or 

assisted care facilities are located within the existing floodplain. Potential loss of function can occur 

during a flood event for these services due to their location within the floodplain. The loss of function of 

health and human services can result in loss of available beds, displacement of patients, and a potential 

loss in the quality of care. Fort Bend County has the highest number of hospitals and nursing homes 

within the existing floodplain.  

Water Supply 

Floods can contaminate water supply sources such as wells, springs, and lakes/ponds through polluted 

runoff laden with sediment, bacteria, animal waste, pesticides, and industrial waste and chemicals. 

Drinking water wells have the potential to become contaminated during major flooding events, requiring 

disinfection and cleanup. The TCEQ’s Public Water Supply dataset shows 1,957 public water supply wells 

in the Lower Brazos River Basin, with 351 in the floodplain. Therefore, 18 percent of the public water 

supply wells in the Lower Brazos River Basin are potentially exposed to flood risk.  

Water and Wastewater Treatment 

Flooding has the potential to impact water and wastewater treatment facilities and reduce the 

effectiveness of the facilities. Failure of water and wastewater treatment systems due to flooding may 

consist of direct losses such as equipment damage and contamination of pipes as well as indirect 

impacts such as disruption of clean water supply. In the Lower Brazos Planning Region, 300 wastewater 

outfalls are located within the floodplain. The wastewater treatment facility is likely nearby the outfall 

and could be within the floodplain resulting in potential flood risk and loss of function.  

Energy Generation 

The potential failure of power generation plants due to flooding can cause direct losses such as 

equipment damage and indirect impacts to surrounding facilities due to loss of power. Five power plants 

are located within the floodplain and potentially have a loss of function during a flood event. The power 

plants are located throughout the Lower Brazos River Basin, with three located in Bosque County, one in 

Palo Pinto County, and one in Fort Bend County. 
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Emergency Services 

Flood events can disrupt emergency services, causing delays in response times and hindering access to 

areas such as shelters or locations of emergencies. There are 35 fire stations within the floodplain and 

they could experience a loss of function during a flood event. A total of 54 emergency shelters are within 

the floodplain, which could limit access to the facilities in the event of a flood. 

2A.3 Existing Condition Vulnerability Analysis 
Vulnerability is an assessment of the potential negative impact of the flood hazard on communities and 

a description of the impacts. This task uses the data from the existing flood exposure analysis to 

determine the vulnerability of exposed structures and populations to flooding. The existing condition 

vulnerability analysis uses the 2018 Social Vulnerability Index (SVI) data developed by the U.S Centers for 

Disease Control and Prevention (CDC). The CDC calculates the SVI at the census tract level within a 

specified county using 14 social factors, including poverty, housing, ethnicity, and vehicle access, and 

groups them into four related themes: socioeconomic status, household composition, 

race/ethnicity/language, and housing/transportation.   

Figure 2.5 shows the CDC themes used for SVI calculation. Each census tract receives a separate ranking 

for each of the four themes and an overall ranking.  
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Figure 2.5 CDC Vulnerability Metrics 

 
Source: CDC  (https://svi.cdc.gov/Documents/Data/2018_SVI_Data/SVI2018Documentation.pdf) 

2A.3.a. Vulnerabilities of Structures, Agricultural Areas, Bridges, Low Water Crossings, 

and Critical Facilities 
The 2018 CDC Social Vulnerability Index (SVI) data was overlaid with the Lower Brazos Planning Region’s 

buildings, critical facilities, bridges, low water crossings, and agricultural areas to attribute their 

associated SVI values. The SVI values for all the buildings, critical facilities, agricultural areas, bridges, 

and low water crossings exposed to the existing conditions floodplain quilt are summarized by county 

averages and provided in Appendix 2A.1, Figure 2A-8.  

A community’s SVI score is proportional to a community’s risk. Social vulnerability is a consequence 

enhancing risk component and community risk factor that represents the susceptibility of social groups 

to the adverse effects of natural hazards like floods, including disproportionate death, injury, loss, or 

disruption of livelihood (FEMA, 2021). An SVI score and rating represent the relative level of a 

community’s social vulnerability compared to all other communities, with a higher SVI score resulting in 

a higher risk index score (FEMA, 2021) 

https://svi.cdc.gov/Documents/Data/2018_SVI_Data/SVI2018Documentation.pdf
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The analysis shows Fort Bend County has the lowest SVI score in the Lower Brazos Planning Region but 

has the second-highest number of critical facilities at flood risk. This is primarily due to the higher 

median incomes across the county and the significant presence of flood mitigation infrastructure 

boosting the ability of communities within Fort Bend County to respond during a risk event. However, as 

indicated by the distribution of critical facilities at flood risk, a low SVI does not mean a community has 

no flood risk. The TWDB considers a threshold of 0.75 as an indicator for highly vulnerable areas. Only 

Waller County reaches this threshold in the Lower Brazos Planning Region at the county level. Map 7 in 

Appendix 0 shows the county-wide average distribution of SVI with regard to the exposed critical 

facilities in the Lower Brazos Planning Region. Waller, Somervell, Robertson, Limestone, Grimes, Falls, 

Eastland, and Brazoria counties all had SVI scores greater than or equal to 0.50. 

2A.4 Summary of Existing Conditions Flood Exposure Analysis and 

Vulnerability  
The existing flood risk, exposure, and vulnerability for the Lower Brazos Basin are summarized in Table 

2.3, which provides the results per county of the existing flood exposure and vulnerability analysis as 

outlined in the Technical Guidelines for Regional Flood Planning. This can be found in Appendix 2A.2 

Table 3. 

A geodatabase with applicable layers as well as associated TWDB required maps and figures are 

provided as digital data. 
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Task 2B – Future Condition Flood Risk Analyses 
The RFPGs were tasked with considering the flood risk change over the Lower Brazos Planning Region. 

Future condition flood risk analyses considered projected increases in flood hazard areas and the 

additional people and property exposed. 

2B.1 Future Condition Flood Hazard Analysis 
The purpose of the future condition flood hazard analysis was to identify the future condition flood 

hazard area based on a projected increase in impervious cover, anticipated change in rainfall patterns, 

anticipated change in relative sea level and/or land subsidence, anticipated sedimentation in flood 

control structures, and other factors that may result in increased or altered flood hazards in the future. 

Flood exposure and vulnerability analyses were performed based on the future conditions flood hazard 

layer. Future Condition Flood Hazard areas are shown on Map 8 in Appendix 0. 

2B.1.a. Future Conditions Based on “No Action” Scenario  
The future conditions flood risk analysis performed for this plan was based on a 30-year “no-action” 

scenario. This scenario includes continued population growth, current regulations, land use and 

development trends, potential increases to flood risk from sea level rise, and changes in rainfall 

patterns. Flood mitigation projects recommended in this plan are not incorporated into the future 

conditions analysis. The analysis is to be used for planning purposes only and is not intended for 

regulatory purposes.  

Population Growth 

Population projections were developed by watersheds (HUC-10) and sub-basins (HUC-8) using the 

earlier decades of the 50-year county and Water User Group (WUG) population projections developed 

for the 2022 State Water Plan. The Brazos (Region G) and Region H Water Planning Region overlap the 

Sabine Flood Planning Region. Although some WUGs cross watersheds and sub-basins, the population 

projections used in this analysis only correspond within the Lower Brazos Planning Region. The 2022 

State Water Plan projects population within the Lower Brazos Planning Region is projected to grow by 

51 percent, or 1,448,481 people, from 2020 to 2050. Population projections for each WUG in the Lower 

Brazos Planning Region can be found in Appendix 2B.1, Table 2B-1, and a summary of growth region-

wide is shown in Table 2.4.  

Table 2.4. Population Projections 

Region 2020 2030 2040 2050 Percent 
Growth 

Lower Brazos 2,822,674 3,290,547 3,757,180 4,271,155 51% 

Anticipated Future Development  

The future conditions analysis included distributing projected population growth spatially within the 

Lower Brazos Planning Region. The TWDB provided population projections at the WUG Level, the same 

level used in the State Water Plan. The process of deciding where anticipated development would occur 
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Figtook into consideration regional infrastructure, undeveloped land, natural features, existing flood 

risk, jurisdictions, and current development trends. The input factors were combined using local 

knowledge to represent how likely new development could occur throughout the Lower Brazos Planning 

Region.  

Future development was distributed within each WUG based on the following factors (in priority order): 

• proximity to recent developments  

• proximity to existing developments 

• proximity to interstates and highways  

• proximity to major local thoroughfares 

• proximity to planned highways and local thoroughfares 

• wetlands 

• flood hazard areas 

• areas within city limits or extraterritorial jurisdictions (ETJ) 

Future development was restricted in the following areas: 

• existing floodways 

• existing parks, cemeteries, airports, golf courses 

• government-owned land 

• existing railroad right of way 

• existing road right of way  

• existing developments  

The 2020 Census informed anticipated population densities, as shown in Table 2.5. The high population 

density was assigned to existing urban centers. Medium-density was used for all areas within 3 miles of 

existing urban centers (suburbs). Low density was used for the remaining area in the Lower Brazos 

Planning Region (rural areas). 
 

Table 2.5: Approximate Future Population Densities 

Population Density People per Acre 
High 20 

Medium 12 
Low 6 

Future development was distributed within each WUG, beginning with the most desirable areas as 

determined by the factors listed above until all was anticipated population assigned. In heavily 

developed WUGs, population growth often exceeded land available to develop; in these scenarios, the 

population over the WUG capacity was transferred to the closest “County-Other” WUG. Areas 

anticipated to be developed were divided into individual parcels based on population densities from the 

areas of people per household determined in the 2020 Census. A single residential structure was created 

at the center of each parcel for inclusion in the future conditions flood risk exposure analysis.  
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Figure 2.6 illustrates the outcome of the process; the zones identified as potential future development 

and the predicted layout of residential structures can be seen in this figure. The shaded area follows 

typical development patterns. Undeveloped land near the major thoroughfares and pockets of vacant 

land within the city has developed, and additional land on the edge of the existing urban area has also 

been developed. The shaded areas were then divided into potential future structures based on the 

population associated with the development.  

Figure 2.6 Sample Area of Anticipate Future Development 

 

Sea Level Rise 

Sea Level Rise (SLR) is an on-going phenomenon where the relative ocean elevation is increasing and 

encroaching on coastal areas. The Texas State Climatologist, Dr. Nielsen-Gammon, has analyzed the 

historical SLR and shown that the relative SLR increases at approximately 4.43 millimeters per year (0.44 

feet in SLR over 30 years) in the Freeport, Texas measurement station.  

The USACE has also developed a tool to calculate the approximate sea level rise for a “high,” 

“intermediate,” and “low” scenario (Figure 2.6). The rate computed for the “high” scenario builds from 

the most recent Intergovernmental Panel on Climate Change (IPCC) and modified National Research 

Council (NRC) projections for a high rate of SLR. In Galveston Bay, the approximate “high” SLR projected 

by USACE over the next 30 years is 1.4 feet of SLR. The rate computed for the “intermediate” scenario 
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builds from the most recent Intergovernmental Panel on Climate Change (IPCC) and modified National 

Research Council (NRC) projections for a moderate rate of SLR.  

In Galveston Bay, the approximate “intermediate” SLR projected by USACE over the next 30 years is 0.66 

feet of SLR. The rate computed for the “low” scenario builds from historic rates of SLR to determine the 

low rate of SLR. In Galveston Bay, the approximate “low” SLR projected by USACE over the next 30 years 

is 0.43 feet of SLR. The “intermediate” scenario (0.66 feet of SLR) is the recommended estimation of SLR 

over the next 30 years.  

Figure 2.7 Estimated Sea Level Rise in Freeport, Texas from 2020 - 2050 

 

(USACE, 2021) 

GIS was used to visualize the influence of SLR from both the intermediate and high scenarios to the 

Lower Brazos River Basin. Figure 2.8 shows the influence of SLR in the Lower Brazos River Basin caused 

by a rise of 1 and 2 feet higher than the Intermediate Scenarios from USACE. The extent of SLR shown in 

Figure 2.8 provides a visual reference of the influence of SLR in the Lower Brazos River Basin even 

though the SLR shown is higher than the predicted values from USACE. While the influence of SLR 

appears to be localized to the outlet of the Lower Brazos River Basin, the impacts of this rise cannot be 

neglected. For more information, Sea Level Rise Viewer from NOAA (https://coast.noaa.gov/slr/) can be 

utilized to visualize the sea level rise, potential coastal flooding impact areas, and relative depths. The 

influence of SLR on the future conditions of flood hazards should be considered in planning efforts and 

continuously monitored as additional data becomes available in the coastal areas of the Lower Brazos 

River Basin.   

https://coast.noaa.gov/slr/
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Figure 2.8 Approximate Influence of Sea Level Rise on the Lower Brazos River Basin 

 

(NOAA, 2022) 

Subsidence 

Subsidence is the gradual lowering of the ground elevation that can result from changing groundwater 

levels or increases in sediment loadings. GPS stations are currently monitoring subsidence within the 

Lower Brazos River Basin near the Gulf Coast, operated by the Harris-Galveston Subsidence District, Fort 

Bend Subsidence District, University of Houston, Lone Star Groundwater Conservation District, Brazoria 

County Groundwater Conservation District, Texas Department of Transportation, and other local 

entities. Land subsidence can occur due to aquifer compaction, drainage of organic soils, underground 

mining, natural compaction, sinkholes, and thawing permafrost.  
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Actual land subsidence varies spatially. While the areas near the Gulf Coast have shown to experience 

subsidence at higher rates, areas further inland tend to show little to no subsidence and do not consider 

it a concern. The Southern Trinity Groundwater Conservation District, located in the middle portion of 

the Lower Brazos River Basin, states that subsidence is unlikely to occur in the district, and the aquifers 

have little potential for compaction and subsidence due to groundwater withdrawals. Looking toward 

the coastal areas of the Lower Brazos River Basin, historical subsidence has been observed from 1906-

2000, with areas in the Lower Brazos Planning Region experiencing subsidence from 1 to 5 feet (Figure 

2.9).  

Future subsidence estimates show further lowering of land within the Lower Brazos River Basin by 2050 

(Figure 2.10) and range between 1 and 2 feet of additional estimated subsidence. While the area within 

the Lower Brazos River Basin impacted by subsidence is localized to the coastal areas, long-term 

monitoring and management of groundwater resources are recommended for future planning to control 

and prevent further land subsidence.  

Figure 2.9 Actual Subsidence in Feet: 1906-200 (Geodetic Survey Contour Interpretations) 
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 Figure 2.10 Projected Subsidence in Feet: 1906-2050 

 
(Northern Gulf Coast Groundwater Availability Model developed by U.S. Geological Survey and 2002 

RWPG Pumping Estimates by Regional Water Planning Groups and the TWDB) 

Anticipated Changes in Rainfall Patterns and Floodplains 

Changing rainfall patterns in the basin significantly contributes to increased flood risk. Two major rainfall 

atlases have been completed in the Lower Brazos Planning Region. Technical Paper Number 40 (TP-40) 

was released in 1962 and NOAA Atlas 14 Update to TP-40 was released in 2018. In the 50 years between 

both publications, the lower end of the basin experienced increases between 20 – 40 percent in rainfall 

associated with a 1 percent annual chance storm event. Figure 2.11 shows the statewide historical 

change in rainfall. The rainfall rates are shown in Table 2.1. The Texas State Climatologist report, 

“Climate Change Recommendations for Regional Flood Planning,” states that climate change may lead 

to substantial increases in flood vulnerability over and above increases due to greater population.  

Increased rainfall in a community without increased mitigation will result in more expansive flood 

hazard areas.  
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Figure 2.11 Change in 24-hour 1 percent ACE Rainfall between NA14 and TP-40 
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Sedimentation and Major Geomorphic Changes 

Erosion, sedimentation, and significant planform changes are major issues in the Lower Brazos Planning 

Region. Geomorphic changes affect losses in property access, roads, agriculture, and residential 

structures. Erosion also threatens the integrity of levees systems which protect billions of dollars from 

flood risk. Further analysis and planning efforts outside the Regional Flood Plan are needed to better 

understand and address these concerns. 

Anticipated Impacts of Sedimentation in Flood Control Structures 

In the Lower Brazos River Basin, the most prominent flood control structures at a regional scale are 

levees, dams, and their associated reservoirs. In general, reservoirs are the facilities that are most 

susceptible to the impacts of sediment deposition over time within this watershed. Figure 2.12 shows a 

section of a typical multipurpose reservoir.  

Figure 2.12 Section of a Typical Multipurpose Reservoir 

 

(https://nicholasinstitute.duke.edu/reservoir-reallocation) 

Sedimentation within reservoirs would impact, primarily, the conservation pool, which in most cases 

provides water supply, and in limited cases, hydropower generation. The regional water plans evaluate 

the consequences of sedimentation impacting the ability of reservoirs to maintain a steady water 

supply. The TWDB has performed numerous bathymetric surveys of lakes, which are used to track the 

progress of sedimentation. Figure 2.13 shows a map of sediment thickness in Somerville Lake, and 

Figure 2.14 shows the water depths below the conservation pool; these maps show that the majority of 

the sediment has accumulated on the east end (near the dam) where the conservation pool is the 

deepest, and the shoreline shows the minimal accumulation of sediment. This is consistent with the 

concept illustrated in Figure 2.12. In large reservoirs, it is unlikely for sedimentation to impact the flood 

control pool (if available) significantly, as the majority of the sediment load will deposit below the 

conservation pool. 
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Figure 2.13 Sediment Thickness Map for Somerville Lake 

 
(Volumetric and Sedimentation Survey of Somerville Lake, TWDB, 2014) 

Figure 2.14 Depth Ranges Map for Somerville Lake 

 
(Volumetric and Sedimentation Survey of Somerville Lake, TWDB, 2014) 
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In the case of NRCS floodwater retarding structures, sedimentation may be considered to have an 

adverse impact on the structure’s flood control performance only when the sediment pool capacity has 

been depleted and sediment accumulates in the detention pool. Figure 2.15 shows a section of a typical 

NRCS flood retarding structure. Periodic maintenance to remove accumulated sediment is 

recommended to maintain the capacity of the detention pool. 

Figure 2.15 Section of a Typical NRCS Floodwater Retarding Structure 

 
(Big Sandy Creek Watershed Work Plan, Soil Conservation Service, 1955) 

Effects of Geomorphic Changes on Flood Risks 

The Brazos River has a long history of geomorphic changes. For example, Oyster Creek in Fort Bend and 

Brazoria Counties was created due to major geomorphic changes to the course of the Brazos River over 

thousands of years. In May 2019, Fort Bend County completed the Brazos River Erosion Study, which 

focused on a geomorphologic analysis at 24 locations on the Brazos River to project the meander 

migration of the river over the next 30 years. The locations evaluated pose a greater risk to existing 

infrastructure and population; developing measures to mitigate geomorphic changes would require 

further evaluation.  

Figure 2.16 shows the projected meander migration at one of the locations of interest. Areas outside 

Fort Bend County would benefit from similar assessments to identify locations that pose a risk to 

existing infrastructure and population. The 2020 Brazos River Flood Risk Management Study completed 

by the USACE-ERDC analyzed the available methodology for addressing geomorphic changes in the 

region. The recommended bank stabilization methodologies included direct and indirect approaches. 

Indirect measures such as permeable or impermeable dikes are common in straight river reaches. Direct 

bank stabilization methods, including rip-rap blanks or stone toe protection, are common 

recommendations for the Brazos River, according to the USACE-ERDC.  

Further analysis is needed to better understand the impact that future geomorphic changes could have 

on flood risks. 
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Figure 2.16 Projected Meander Migration at Example Location of Interest 

 
(Brazos River Erosion Study, Huitt-Zollars, Fort Bend County Drainage District, 2019) 

2B.1.b. Available Future Condition Hydrologic & Hydraulic Models 
No future condition H&H models or floodplain mapping were available in the Lower Brazos Planning 

Region for use in Task 2B. As a result, the RFPG had to modify existing conditions data to create future 

condition flood hazard information; the process for doing so is discussed in Section 2B.1.c. 

2B.1.c. 1.0 and 0.2 Percent Annual Chance Exceedance Floodplains  
The TWDB defined multiple methods for conducting future condition flood hazard analyses where data 

was unavailable, which apply transformations to existing flood hazard data. Per the Technical Guidelines 

for Regional Flood Planning, these methods are described below: 

• Method 1: Increase water surface elevation based on projected percent population increase 
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• Method 2: Utilize the existing condition 0.2 percent ACE flood hazard area as a proxy for the 

future 1 percent ACE flood hazard area 

• Method 3: Combination of Methods 1 and 2 or an RFPG-proposed method 

• Method 4: Request TWDB for a Desktop Analysis 

The Technical Consultant Team, led by Halff Associates, submitted a memorandum to the TWDB titled 

“Task 2B – Future Conditions Flood Hazard Areas” on January 25, 2022, to supplement discussions from 

the December 14, 2021 RFPG meeting about how Method 2 would be implemented in the Lower Brazos 

Planning Region. The memo described how horizontal and vertical buffer techniques would be utilized 

and was sent to obtain full approval of said techniques. As a result of this coordination, Method 2 was 

selected for implementation in the Lower Brazos Planning Region. The proposed method was accepted 

by the TWDB on June 7, 2022. 

As mentioned above, horizontal and vertical buffers had to be utilized in conjunction with Method 2 to 

create the 0.2 percent ACE future flood hazard area. Vertical buffers are computed using the vertical 

difference between existing condition 0.2 and 1 percent ACE WSEL rasters, while horizontal buffers are 

computed by measuring horizontal widths of the existing condition 0.2 percent ACE flood hazard 

polygon. 

Future Conditions for Areas with Water Surface Elevation Data 

For areas with available WSEL data, the future 1 percent ACE WSEL was set to match the existing 0.2 

percent ACE WSEL. Then, a vertical buffer was applied to add the existing difference in 0.2 and 1 percent 

ACE WSEL to the future 1 percent annual chance WSEL to set the future 0.2 percent ACE WSEL. This 

process is illustrated in Figure 2.17. 

Figure 2.17 Future Conditions Flood Hazard 1 and 0.2 Percent Annual Chance 

 

This process provides a more representative estimate of the future condition 0.2 percent ACE flood 

hazard area than a horizontal buffer, as it considers the elevation of the topography relative to the 

water surface. Where BLE data could be obtained, this process was implemented. These areas are listed 

below from south to north and are shown in Figure 2.18. 

• Lower Brazos-Little Brazos HUC-8 watershed 

• Navasota HUC-8 watershed 
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• Little HUC-8 watershed 

• Lampasas HUC-8 watershed 

• Middle Brazos-Lake Whitney HUC-8 watershed 

• Jack County 

Data from ongoing hydrologic and hydraulic modeling efforts conducted by Fort Bend County Drainage 

District (FBCDD) as a part of the Fort Bend County Drainage Master Plan were provided to the Lower 

Brazos RFPG. Since this data included WSEL rasters, the same vertical buffer process applied to the BLE 

data was utilized in areas encompassed by the FBCDD models for consistency. The FBCDD models 

encompass major streams in Fort Bend County that drain into the Brazos River. 
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Figure 2.18 Future Conditions Flood Hazard 1 and 0.2 Percent ACE 

 

 

Future Conditions for Areas without Water Surface Elevation Data 

For all other areas not previously discussed, the future 1 percent ACE flood hazard area was set to match 

the existing 0.2 percent ACE flood hazard area. Then, typical horizontal buffer widths were estimated in 

each HUC-8 for rivers, major tributaries, and local streams to determine the existing thickness of the 0.2 

percent ACE flood hazard area. This buffer was then applied to the future 1 percent ACE polygons to 

determine the extent of the future 0.2 percent ACE polygons. This process is illustrated in Figure 2.19. 
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Figure 2.19 Future Condition Flood Hazard 1 and 0.2 percent ACE 

 

This process was implemented on FEMA and Fathom data, which are spread throughout the Lower 

Brazos Planning Region. Figure 2.20 shows some larger areas where horizontal buffers were utilized to 

calculate the future 0.2 percent ACE flood hazard polygons. These areas and the values used for major 

rivers, tributaries, and local streams are also listed in Table 2.6.  

Table 2.6: Horizontal Buffer Values by HUC-8 

Watershed HUC-8 Major River Buffer (ft) Tributary Buffer (ft) Local Stream Buffer (ft) 

Bosque 41 57 8 

Cowhouse - 16 8 
Leon 41 33 8 

Lower Brazos - 16 8 
Middle Brazos – Palo 

Pinto 
- 66 8 

North Bosque 49 33 8 
San Gabriel 41 16 8 
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Figure 2.20 Horizontal Buffer Areas 

 
Future Conditions for the Brazos River 

Based on coordination between the Technical Consultants, led by Halff Associates, and the RFPG 

members, it was determined that the flood hazard areas along the main stem of the Brazos River should 

not be modified from existing to proposed conditions, as shown in Figure 2.21, for the following reasons: 

• Due to the large size of the watershed, the Brazos River would be less susceptible to localized 

increases in storms. 
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• Large flood control reservoirs regulate releases, and larger floodplains result in greater 

attenuation of flood flows. 

• The most recent study of the Brazos River, completed in 2021 by FBCDD, utilized a flood 

frequency analysis based on a period of record encompassing close to 100 years’ worth of 

records. Drastic changes in discharges would be necessary to significantly increase the 1 and 0.2 

percent ACE discharges. 

Figure 2.21 Flood Hazard Areas Unchanged from Existing Conditions 
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Map 8 in Appendix 0 shows future condition flood hazard areas across the Lower Brazos River 

watershed. Figures 2B-1 in Appendix 2B.1 show flood hazard areas for 1 and 0.2 percent ACE by county 

compared to the complete area of each county in the Lower Brazos Planning Region.  

Map 10 in Appendix 0 shows the changes in flood hazard data from existing to future conditions due to 

the buffering techniques described above. The increase in 0.2 percent ACE flood hazard area for the 

Lower Brazos Planning Region is 10 percent, Table 2.7 summarizes the extent increase region-wide.  

Table 2.7: Increase in Flood Hazard Area for Future Condition Compared to Existing Condition 

Flood Frequency Existing Conditions 
Area (Sq. Mi) 

Future Conditions 
Area (Sq. Mi.) 

Increase (Sq. Mi.) % Increase 

1 percent ACE 4,688 5,048 360 8% 

0.2 percent ACE 5,173 5,698 525 10% 

2B.1.d. Data Gaps  
As previously mentioned, no future condition hydrologic and hydraulic models or floodplain mapping 

were available in the Lower Brazos Planning Region for use in Task 2B. As a result, the entire region is 

reflected as a gap in inundation boundary mapping in Map 9. 

2B.2 Future Condition Flood Exposure Analysis 

2B.2.a Future Conditions Flood Exposure  
Flood exposure for future conditions followed the same methodology as existing conditions as outlined 

in Section 2A. However, residential structures created based on projected future development and 

population projections were incorporated into the exposure analysis. Existing buildings, roadway 

crossings, and agricultural areas were maintained in the future conditions analysis. The summary of 

future flood exposure by county can be found in Table 5 in Appendix 2B.2 and Map 11 in Appendix 0. The 

increase in future conditions exposure compared with existing conditions exposure is summarized in 

Table 2.8. 

Table 2.8 Summary of Increased Exposure in 0.2 percent ACE Flood Hazard Area 

Feature Existing Conditions Future Conditions  Increase  
Population 261,925 421,657 159,732 

Total Structures 107,719 168,534 60,815 

Residential Structures 79,169 134,024 54,855 

Non-Residential Structures 28,550 34,510 5,960 

Critical Facilities 381 506 125 

Roadway Crossing 5,393 5,907 514 

Roadway Segments (miles) 4,432 5,630 1,198 

Agricultural Area (sq. mi) 945 1,031 86 
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Buildings, Critical Facilities, Infrastructure, and Agriculture Exposure Totals by County  

Future flood exposure analysis included existing and anticipated future development and estimated the 

number of buildings, critical facilities, low water crossings, roadway segments, and agriculture areas 

potentially exposed to anticipated future flooding by overlaying the future conditions flood hazard area 

developed for the Lower Brazos Planning Region. Table 5 in Appendix 2B.2 shows the total number of 

buildings, critical facilities, and agriculture areas exposed to the future flood hazard areas, summarized 

by the county. The most significant structural exposure in the Lower Brazos Planning Region is found in 

Brazoria, Fort Bend, and Williamson counties. 

Population Totals by County  

Population data for the future conditions flood risk exposure analysis accounted for population growth 

and existing population data. The population associated with existing structures was not altered for the 

future exposure analysis. As discussed previously, the population of new structures was identified using 

population projections and population density.  

Table 2.9: Counties with the Highest Population Exposure within the 0.2 percent ACE Flood Hazard 
Area 

County 
Existing Conditions 

Population 
Future Conditions 

Population 
Increase 

Fort Bend 76,202 138,587 62,385 

Brazoria 55,016 59,421 4,405 

McLennan 48,280 51,580 3,300 

Williamson 14,398 51,473 37,075 

Similar to structural risk, high population exposures are primarily concentrated in Brazoria, Fort Bend, 

and Williamson counties. Additionally, McLennan County has a significant population exposed to the 

anticipated future flood risk. Figures 2B-2 in Appendix 2B.1 show the potential future population 

exposed to 1 and 0.2 percent ACE flood hazard by county compared to the total population for each 

county in the Lower Brazos Planning Region. The potential future population includes the existing 

population and projected population.  

Per Table 2.4 in Section 2B.1.a, the Lower Brazos Planning Region is expected to grow by 1,448,481 

people by 2050 to 4,271,155. Approximately 250,000 people are anticipated to be located within the 

future 1 percent ACE flood hazard area, and 422,000 within the future 0.2 percent ACE flood hazard 

area, or 5.8 percent, and 9.8 percent of the total population within the region, respectively. Over 

865,000 people are estimated to be located in future flood-prone areas (0.2 percent ACE and flood-

prone areas) compared to approximately 459,000 in existing flood-prone areas. 

Residential Properties 

A total of 318,000 structures are exposed to flooding region-wide within the 0.2 percent ACE; the 

overwhelming majority of the structures exposed are residential, with a total of 276,000 structures, 

nearly double than under existing conditions. Similar to the population exposed to flooding, the counties 

with the largest number of residential structures exposed to future flood risk include Fort Bend, 
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Brazoria, and Williamson counties. The complete list of residential properties exposed by county is 

included in Table 5 in Appendix 2B.2. Figures 2B-3 in Appendix 2B.1 show potential future residential 

structures exposed to 1 and 0.2 percent ACE flood hazard by county compared to total residential 

structures for each county in the Lower Brazos Planning Region. Potential future residential structures 

include existing and approximate future residential structures.  

Table 2.10: Counties with the Highest Structural Exposure within the 0.2 percent ACE Flood Hazard 
Area  

County 
Existing Conditions 

Structures 
Future Conditions 

Structures 
Increase 

Fort Bend 32,762 53,538 20,776 

Brazoria 23,918 25,135 1,217 

Williamson 6,186 19,116 12,930 

McLennan 8,448 10,804 2,356 

 

Non-Residential Properties 

Non-residential structure inventory data included agricultural, commercial, industrial, and public 

buildings. No additional non-residential structures were included in the analysis due to the uncertainty 

of where or how many structures could be expected in the future. The exposure of existing non-

residential structures is anticipated to increase by 21 percent in future conditions, and the exposure of 

future non-residential structures is unknown. Of the structures exposed to the future flood hazard area, 

80 percent are residential buildings, while the remaining 20 percent are non-residential. Buildings 

classified as vacant are structures for which the building type and/or use could not be determined.  
 

Critical Facilities and Public Infrastructure 

Critical facilities and public infrastructure were analyzed with the future flood hazard areas to determine 

the future flood risk exposure of these features. No additional features were added to the dataset 

compiled in the existing conditions flood exposure analysis previously described. The future condition 

scenario assumes that all new critical facilities are constructed outside the future flood hazard areas, 

and no exiting critical facilities are retrofitted to decrease the flood risk exposure. An additional 56 

critical facilities were identified in the future condition flood exposure analysis that was not previously 

identified in existing conditions. Table 2.11 summarizes the change in structural flood exposure for 

critical facilities in future conditions compared to existing conditions. A summary of all critical facilities in 

flood-prone areas in Table 5 in Appendix 2B.2. Figures 2B-5 in Appendix 2B.1 show critical facilities 

exposed to 1 and 0.2 percent ACE flood hazard by county compared to total critical facilities identified 

for each county in the Lower Brazos Planning Region. 
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Table 2.11: Counties with the Highest Critical Facilities Exposure within the 0.2 percent ACE Flood 
Hazard Area 

County 
Existing Conditions 

Critical Facilities 
Future Conditions 
Critical Facilities 

Increase 

Fort Bend 71 103 32 
Brazoria 75 75 0 

Williamson 17 20 3 
McLennan 56 77 21 

Roadway Crossings and Roadway Segments 

The future flood risk exposure analysis for roadways used only the existing roadway data available from 

TxDOT. Without considering additional future roads, the future flood risk exposure resulted in a 9.5 

percent increase in roadway crossings and a 27 percent increase in miles of inundated roadways. 

Increases in the flood hazard area have less of an impact on roadway stream crossings as most crossings 

in the region were identified in the existing conditions analysis. Similar to the existing condition 

exposure analysis, bridge deck height was not considered in the future condition exposure analysis. 

Larger flood hazard areas resulted in a significant increase in inundated roadway miles. A summary of all 

roadway crossings and roadway segments in flood-prone areas is included in Table 5 in Appendix 2B.2. 

Figures 2B-6 in Appendix 2B.1 show roadway miles exposed to 1 and 0.2 percent ACE flood hazard by 

county compared to total roadway miles for each county in the Lower Brazos Planning Region. 

Agricultural Area 

The agricultural area in the Lower Brazos Planning Region was also evaluated to determine future flood 

exposure. The same area determined in the existing exposure analysis as agricultural was used in the 

future flood risk exposure analysis. Without altering the agricultural land dataset, the future flood risk 

exposure resulted in a 7 percent increase in agricultural land in flood-prone areas. Of the 945 square 

miles of existing agricultural land, approximately 25 square miles are covered by projected future 

development. Figures 2B-7 in Appendix 2B.1 show agricultural land area exposed to 1 and 0.2 percent 

ACE flood hazard by county compared to the total agricultural land in each county in the Lower Brazos 

Planning Region. 

2B.2.b Potential Flood Mitigation Projects  
The existing conditions flood hazard areas were developed using all data made available to the RFPG. Of 

the proposed and ongoing projects identified in Task 1, no post-project reduced flood hazard areas were 

provided for inclusion in the future conditions analysis. If reduced flood hazard areas were provided, this 

information would be incorporated into the base polygon features used to create future flood hazard 

areas. Without this information, the baseline used for future conditions is the existing conditions flood 

hazard areas presented in Task 2A. Future implemented flood mitigation projects should consider the 

increased flood risk anticipated over the structure's life. 
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2B.3 Future Condition Vulnerability Analysis 
After identifying areas of future risk and the anticipated people and property exposed to that risk, the 

vulnerability of those affected people was studied. The vulnerability was assessed using the same 

methodology as the existing flood risk exposure analysis. All new residential structures developed to 

account for the projected population were assigned the existing SVI of the census tract. The vulnerability 

analysis results are summarized by county in Table 5 of Appendix 2B.2. This information is also shown in 

Map 12 of Appendix 0. Map 12 also includes the location of critical facilities in the basin identified in the 

existing conditions flood risk exposure analysis color-coded by their SVI. The highest vulnerability of 

features in flood-prone areas is found in Falls and Grimes Counties. Figures 2B-8 in Appendix 2B.1 

visually show the average SVI of features in flood-prone areas by county. 

2B.4 Summary of Future Conditions Flood Exposure Analysis and 

Vulnerability   
The future flood exposure analysis anticipates that 57 percent more structures and 61 percent more 

people are potentially impacted than under existing conditions within the 0.2 percent ACE flood hazard. 

The future flood risk, exposure, and vulnerability for the Lower Brazos Basin are summarized in the 

TWDB-required Table 5 of Appendix 2B.2. The table provides the results per county of the future flood 

exposure and vulnerability analysis as outlined in the Technical Guidelines for Regional Flood Planning.  
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