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Chapter 5: Recommendation of Flood
Management Evaluations, Flood Management
Strategies, and Associated Flood Mitigation
Projects
The recommendation of Flood Management Evaluations (FMEs), Flood Management Strategies (FMSs),
and Flood Mitigation Projects (FMPs) is a direct advancement of the information collected and evaluated
in Chapter 4 Task 4B. This list of potential FMEs, FMSs, and FMPs developed in Chapter 4 was further
analyzed and screened to determine which mitigation and management needs should be recommended
in the Regional Flood Plan.
Although several hundred mitigations and management efforts were collected and evaluated in Task 4B,
not all align with the goals and purpose of the Regional Flood Plan. The Regional Flood Planning Group
(RFPG) considered the region’s needs, the overarching purpose of the Regional Flood Plan, and the
guidance provided by the Texas Water Development Board (TWDB) to develop an equitable approach to
recommend FMEs, FMSs, and FMPs. This chapter discusses the metrics used by the RFPG to determine
recommendation status and summarizes recommended mitigation and management efforts.

5.1 – Recommendations
The RFPG had several discussions about metrics needed for flood mitigation or management to fulfill the
Regional Flood Plan’s intent. These discussions considered two main components of the needs: the type
of evaluation, strategy, or project being proposed and how the need was identified. These two
components guided the RFPG in determining the regionality of the impact of the need and the proposed
sponsor’s level of interest and urgency in actually performing or implementing the mitigation or
management effort. After analyzing the distribution of the needs with regard to these components, as
well as others, the RFPG was able to determine metrics that should be met for a need to be
recommended.
Additionally, the TWDB provided the following guidance on what should be recommended:
•
•
•

FMSs and FMPs to mitigate the 1 percent annual chance event (ACE) flood where feasible
FMEs that are most likely to result in the identification of potentially feasible FMSs and FMPs
FMSs and FMPs may not negatively impact a neighboring area.

These standards for recommendation were considered where applicable.

5.1.1 Regional Benefit and Location
5.1.1.a. Benefit Area
A key point of discussion throughout the recommendation process was ensuring that the recommended
FMEs, FMSs, and FMPs provide regional benefits. One of the simplest ways to pre-screen for this was to
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identify the benefit areas. This was largely done as part of Task 4B but was further refined during Task 5
as more information became available. The TWDB guidance encourages FMSs and FMPs only to be
considered for inclusion in the Regional Flood Plan if they have benefit areas of greater than 1 square
mile or provide mitigation to a severe need, such as removing a critical facility from 1 percent annual
chance storm event risk. For the Lower Brazos Planning Region, it was decided that the benefit area
threshold should be a hard limit for recommendation and that this screening metric should be extended
to FMEs.

5.1.1.b. Combination of FMEs, FMSs, and FMPs
Some sponsors brought forth several small flood mitigation and management needs. Individually, these
needs were localized and did not meet the previously discussed benefit area requirement. However,
when combined, they often exceeded 1 square mile of benefit area. Several discussions were held to
determine when it would be appropriate to combine these needs and boost the benefit area. It was
decided that the following metrics must be met for mitigation and management needs to be combined:
•
•

hydraulically connected and have interlocking benefit areas
sponsor of the needs must provide approval for the combinations proposed

If both conditions were met, the mitigation and management needs were considered for combination.
This type of consolidation was largely done for Preliminary Engineering and Feasibility Assessment FMEs,
which considered the development of several consecutive projects along the same stream or channel
segment. FMEs considering localized storm sewer projects were mainly left uncombined due to the lack
of hydraulic connection between the different proposed networks.

5.1.1.c. Flood Mitigation or Management Type
Another way to identify flood mitigation and management needs that may not provide regional benefit
was determined by looking at the proposed mitigation type. Several identified needs were localized.
Although these needs are important and have the potential to reduce flood risk if implemented, they do
not satisfy the purpose and intent of a regional flood plan. Specifically, maintenance and inspection
programs were considered to be the local entity’s responsibility and not a strategy that could provide
benefit outside of the political boundaries in which they were proposed. The proposed flood mitigation
and management needs (shown in Table 5.1) were not recommended as individual needs in the Regional
Flood Plan. These needs were generally identified as potentially feasible FMSs.
Table 5.1 Localized Flood Mitigation and Management Types
Flood Mitigation or Management Type

Description

Maintenance Programs

Recurring maintenance efforts to remove debris or
sediment from local storm infrastructure

Public Awareness Programs

Programs targeted at increasing public participation in the
National Flood Insurance Program (NFIP) or other floodrelated programs and exercises

LOWER BRAZOS REGIONAL FLOOD PLAN

5-2

DRAFT CHAPTER 5: RECOMMENDATION OF
FMES, FMSS, AND FMPS
Flood Mitigation or Management Type

Description

Inspection Programs

Formation of system, team, and schedule to regularly
inspect flood infrastructure to determine potential
degradation that could lead to failure

5.1.1.d. Flood Mitigation or Management Location
Flood mitigation and management needs located along the border of the Lower Brazos Planning Region
were given special consideration. Some of the flood mitigation and management needs identified had
benefit areas that extended into multiple regions. As mentioned in Task 4B, if the majority of any
individual need fell into a neighboring region, then it was removed from the Lower Brazos Planning
Region list and sent to the associated RFPG’s for consideration. If the need had the majority of its benefit
area within the Lower Brazos Planning Region, it was determined that it would be considered for a
recommendation if all the other requirements were met.

5.1.2 Latest Data
The RFPG determined in Chapter 3 that a key standard that should be carried forth in the Lower Brazos
Planning Region is the use of the best available data when developing criteria, projects, or mapping.
Both the recommended standards and goals established in Chapter 3 reflect the necessity of using the
latest data, including rainfall statistics, to generate equitable and accurate estimations of flood risk
during modeling efforts. To ensure consistency throughout the plan, this concept was applied to the
recommendation process for FMEs, FMPs, and FMSs. Any flood mitigation or management needs
developed before 2019 were examined to establish whether they require updates to include current
data.
This evaluation was primarily important for FMPs. Using outdated data could cause modeling results to
indicate that proposed projects would provide more benefit than they truly would. Additionally, the
equitable comparison of FMPs, especially when looking at flood risk reduction and benefit-cost ratios
(BCRs), would be impossible if they were not held to the same standard. However, the RFPG did not
want to completely disregard flood management and mitigation needs if the proposed solution was
outdated. FMPs flagged as needing updates to include the best available data were demoted to
hydrologic and hydraulic (H&H) modeling FMEs. These FMEs were recommended for inclusion within the
plan as long as they met all of the other established requirements.

5.1.3 Sponsorship
The metric that kept the largest amount of flood mitigation and management needs from being
recommended was the need for explicit sponsorship approval.

5.1.3.a. TWDB Guidance
A sponsor is defined in the TWDB Technical Guidelines as an entity or multiple entities responsible for
“financing and implementing” a flood mitigation or management need. The identified sponsor would be
responsible for executing and administrating the need. The funding necessary to carry out a proposed
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need could be from various sources, including grants, and does not have to be directly funded by the
identified entity. Additionally, the recommendation of a need does not indicate an entity’s obligation to
complete the identified strategy, project, or evaluation.
In a Technical Consultants Call hosted by the TWDB on May 24th, 2022, it was confirmed that explicit
sponsorship approval is not required for an FME, FMS, or FMP to be included in the Regional Flood Plan.
However, if a sponsor explicitly requests that the flood mitigation or management need is outdated or
should not be included in the plan, this must be respected. The RFPG is only responsible for attempting
to contact the identified sponsor to indicate the intent to include the flood mitigation or management
need in the Regional Flood Plan.
Additionally, the TWDB indicated the RFPGs could list themselves as sponsors for any flood mitigation or
management needs for which they could not identify sponsors but wanted to recommend for inclusion
within the plan.

5.1.3.b. Lower Brazos Planning Region’s Sponsorship Requirements
The Lower Brazos RFPG discussed the guidance on sponsorship provided by the TWDB. Several concerns
with the allowable usage of sponsorship were identified.
For needs with an identified sponsor that was not responsive to the outreach performed, several
potential causes were identified. The lack of response could indicate that the sponsor did not
understand the purpose and importance of incorporating their needs into the Regional Flood Plan, did
not have the resources to provide the requested information or approval, or may not have as severe of a
need for flood mitigation. Without coordination with the identified sponsor, there is no way to be
confident that the need or solution identified still exists. Recommending flood mitigation or
management efforts associated with a sponsor may create the perception that there is a risk where
there is not or that there are potential projects underway that are not actually being developed.
The FMEs developed in Task 4A included identified sponsors. However, the scope and extent of the
identified flood mitigation and assessment needs made aligning interest groups with these evaluations
difficult and imprecise. Since the FME boundaries cover multiple communities and counties, it would be
beneficial if multiple entities were to coordinate to oversee and procure funding for the evaluation. The
RFPG considered the possibility of naming itself as a sponsor for these needs; however, the implications
of naming the RFPG as a sponsor for these needs were concerning to the group. Although the TWDB
intended this label as a placeholder to indicate support for flood mitigation or management needs, it
could create confusion about the role of the RFPG within the regional and state flood planning process.
By indicating itself as a sponsor, this may create confusion about the role of RFPG and imply the group
has the authority to carry out projects within the Lower Brazos Planning Region.
Due to these concerns, the Lower Brazos RFPG decided on April 28th, 2022, not to recommend any flood
mitigation or management needs that did not have explicit sponsorship approval. An FME, FMS, or FMP
was considered to have sponsorship approval if the need was brought forth directly by an entity or if
verbal or written approval was obtained for a need’s inclusion during outreach efforts. Figure 5.1 shows
the distribution of sponsorship approval for the identified FMEs, FMSs, and FMPs.
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Figure 5.1 Sponsorship Summary
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5.1.3.c. Outreach Efforts
Many FMEs, FMSs, and FMPs were collected through research performed by the Technical Consultant
Team, led by Halff Associates. This research included public documentation such as hazard mitigation
plans, master drainage plans, and flood protection plans that indicated the need for specific flood
mitigation projects or evaluations. These ideas were collected and included within the initial list created
in Task 4B, characterizing flood needs throughout the Lower Brazos Planning Region. Once these needs
were collected and evaluated, the identified associated sponsors were contacted to request any
additional information they may possess pertaining to the needs. However, not all of these outreach
attempts were successful. Many identified sponsors could not confirm the identified need was still
present or that the proposed solution was still feasible.
Additional FMEs were identified in Task 4A. Due to the short turnaround between the completion of the
analysis resulting in the identification of the FMEs, and the RFPG recommendation process, specific
outreach to sponsors regarding these FMEs was not performed.

5.1.4 Recommendation
The Lower Brazos RFPG met on May 26th, 2022, and approved the proposed lists of recommended FMEs,
FMSs, and FMPs; 118 of the 581 collected FMEs, FMSs, and FMPs were recommended.

5.2 – Recommended FMEs
5.2.1 FME Recommendation Approach
The RFPG identified and evaluated 414 potential FMEs as described in Chapter 4. The FMEs that meet
the requirements set by the TWDB and the additional metrics decided upon by the Lower Brazos RFPG
were recommended. To ensure that the need was truly present and had public backing, explicit
sponsorship approval was required for recommendation. Additionally, a study area of at least 1 square
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mile was a prerequisite to screen out FMEs that would not provide regional benefits. FMEs in close
proximity to one another were only combined if they provided hydraulically interconnected benefits. All
recommended FMEs were aligned with regional floodplain management and flood mitigation goal as
developed in Chapter 3. Recommended FMEs will work towards developing potentially feasible flood
mitigation projects and strategies for inclusion in a future planning cycle. However, it is not expected
that all recommended FMEs will be advanced during the current planning cycle.
The recommended FMEs consist of six types:
1. Regional Watershed Studies: Studies focused on generating new mapping, or otherwise
increasing knowledge of flood risk throughout an entire watershed, typically a Hydraulic Unit
Code (HUC)-8.
2. Studies on Flood Preparedness: Studies focused on generating emergency action plans or
determining the risk associated with catastrophic events or failure of flood infrastructure (such as
dams or levees).
3. Drainage Master Plans: Evaluation of flood risk with the intent to identify flood-prone areas and
begin developing potentially FMPs or FMSs.
4. Feasibility Assessments: Evaluation of a previously identified flood-prone area to identify a
feasible flood mitigation solution.
5. Preliminary Engineering: Continued evaluation of a proposed flood mitigation solution to
develop it to the point of becoming an FMP.
6. Hydraulic and Hydrologic Analysis: Modeling updates to a previously developed FMP to
implement current data, including new rainfall statistics, terrain, or land use.
A detailed description of the types and how FMEs were classified can also be found in Task 4B.

5.2.2 Summary of Recommended FMEs
In total, 414 potential FMEs were presented to the RFPG for recommendation. Of these, 86 were
recommended by the Lower Brazos RFPG. Almost $28 million in flood mitigation and management
needs and 15 locations are represented by these recommended evaluations. Figure 5.2 shows the
associated sponsors of the recommended FMEs, and Figure 5.3 and Map 19 in Appendix 0 show the
distribution of FMEs throughout the region. A summary of the recommendations is presented in
Table 5.2. One-page fact sheets for each recommended FME can be found in Appendix 5.5, and a table
of the recommendations and their evaluations can be found in Appendix 5.1. Many of the recommended
FMEs only lack a few necessary details to qualify as FMPs. The Preliminary Engineering and Hydraulic
and Hydrologic Analysis type FMEs, in particular, are developed enough to have estimated construction
costs associated. By definition, an FME cost only represents the cost required to complete analysis and
design; for this reason, a separate tracking category was created for potential construction costs of
FMEs. There is over $350 million in associated construction costs for the recommended Lower Brazos
Planning Region’s FMEs.
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Table 5.2 Summary of Recommended FMEs
FME
Type

Number of
Identified FMEs

Number of
Recommended FMEs

Cost of
Recommended FMEs

Regional Watershed Studies

59

14

$2,452,000

Studies on Flood Preparedness

24

2

$7,662,000

Drainage Master Plans

124

3

$1,299,000

Feasibility Assessments

32

13

$4,850,000

Preliminary Engineering

136

40

$9,730,000

H&H Analysis

39

14

$1,950,000

Total

414

86

$27,943,000

Figure 5.2 Sponsorship of Recommended FMEs
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Figure 5.3 Distribution of Recommended FMEs
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5.3 – Recommended FMSs
5.3.1 FMS Recommendation Approach
The Lower Brazos Planning Region identified several types of FMSs. These strategies consist of “big
picture” ideas that do not need the same level of study as FMEs or have the same level of detail as
required for FMPs. Many of the collected FMSs were identified through publicly available Hazard
Mitigation Plans. These plans have some similar entries across the counties and region; many align
closely with the goals and standards set forth by the Lower Brazos Planning Region. However, most
identified sponsors were not responsive to outreach, and the FMSs were subsequently not
recommended. The TWDB guidance encourages the recommendation of FMSs that mitigate for the 1
percent annual chance event. Since the nature of FMSs is strategic, the level of mitigation could not be
explicitly confirmed. However, the FMSs could potentially provide benefits for the 1 percent annual
chance event and beyond, depending upon their development. The following five types of FMSs were
recommended:
1. Erosion Control: Stabilization efforts at 11 identified locations in Fort Bend County from
Simonton to Sienna to maintain the integrity of the Brazos River.
2. Flood Measurement and Warning: Implementation of early flood warning systems, including
stream gauges and monitoring equipment to alert officials when flooding may be imminent.
3. Flood Preparedness and Resilience: Several types of structural and non-structural strategies to
protect flood infrastructure, critical facilities, and the general population during storm events
4. Property Acquisition and Structural Elevation: Elevation or acquisition of all structures within a
flood hazard area.
5. Regulatory and Guidance: Formation of new drainage entities to manage flood control or/and
updates to drainage manual criteria and ordinances to ensure best practices are implemented.
Other types of FMSs were identified throughout Task 4B, but due to lack of sponsorship, they were not
recommended as part of the Lower Brazos Regional Flood Plan. Descriptions of these types of FMSs can
be found in Chapter 4.

5.3.2 Summary of Recommended FMSs
In total, 139 FMSs were collected through outreach to interested parties and the examination of publicly
available documentation. Of these, seven were recommended by the Lower Brazos RFPG. Around $360
million is estimated to be needed for the erosion projects in Fort Bend County. The remaining FMSs do
not have yet have estimated costs. As the ideas behind the FMSs develop further, additional associated
costs will likely be identified. The cost estimations provided as part of this effort are approximations of
the level of effort required to execute the strategies as proposed. Figure 5.4 shows the associated
sponsors of the recommended FMSs, and Figure 5.5 and Map 21 in Appendix 0 show the distribution of
the FMSs throughout the Lower Brazos Planning Region. A summary of the recommendations is
presented in Table 5.3. One-page fact sheets for each recommended FMS can be found in Appendix 5.6,
and a table of the recommendations and their evaluations can be found in Appendix 5.3.
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Table 5.3 Summary of Recommended FMSs
FMS Type

Number of
Identified FMSs

Number of
Recommended FMSs

Cost of
Recommended FMSs

Education and Outreach

1

0

N/A1

Erosion Control

1

1

$360,000,000

Flood Measurement and
Warning

16

1

N/A1

Flood Preparedness and
Resilience

57

3

N/A1

Low Water Crossings or
Bridge Improvements

7

0

N/A1

Nature Based Strategies

11

0

N/A1

Property Acquisition and
Structural Elevation

18

1

N/A1

Regulatory and Guidance

28

1

N/A1

Total

139

7

$360,000,000

1

Enough information was not available to determine the extent of these FMSs and to develop an
estimated cost to implement.
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Figure 5.4 Sponsorship of Recommended FMSs
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Figure 5.5 Recommended FMS Distribution
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5.4 – Recommended FMPs
5.4.1 FMP Recommendation Approach
The recommendation of FMPs was a simpler process than for the other categories. Without a sponsor
providing the RFPG with supporting models and project details, the FMPs could not be evaluated to the
extent required by the TWDB. If a flood mitigation or management effort was initially identified as an
FMP, but supporting modeling and data were never obtained, it was demoted to an FME under the
assumption that more evaluation would be necessary to provide the required evaluation metrics. All
identified FMPs provided flood mitigation benefits for the 1 percent annual chance storm event and
were determined to have no negative impacts on neighboring areas as required by the TWDB. The only
screening metric that impacted the recommendation of FMPs is the requirement for the benefit areas to
be equal to or greater than 1 square mile. The application of this screening process removed three FMPs
from the recommended list. The two types of FMPs that were recommended in the Lower Brazos
Regional Flood Plan are described below:
1. Regional Channel Improvements: Improvements such as expansion, the addition of lining, and
implementation of banks to existing channels used for conveyance. Creation of new channels to
divert water from flood-prone areas and ensure the confluence of channels does not cause
overflow.
2. Regional Detention: Creation of detention ponds to mitigate channelization and current flood
risk by delaying the conveyance of stormwater.
Descriptions of the other types of identified FMPs can be found in Chapter 4.

5.4.2 Summary of Recommended FMPs
5.4.2.a. Overview
In total, 28 FMPs were collected through outreach to interested parties and the examination of publicly
available documentation. Of these, 25 were recommended by the Lower Brazos RFPG. All 3 of the
proposed FMPs that were not recommended were excluded due to having benefit areas of less than one
square mile. These recommended projects represent around $4 billion in flood mitigation and
management needs. Figure 5.6 and Map 20 in Appendix 0 show the distribution of the FMPs throughout
the region, all of which are sponsored by the Fort Bend County Drainage District. A summary of the
recommendations is presented in Table 5.4. One-page fact sheets for each recommended FMP can be
found in Appendix 5.7, and a table of the recommendations and their evaluations can be found in
Appendix 5.2.
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Table 5.4 Summary of Recommended FMPs
FMP
Types

Number of
Identified FMPs

Number of
Recommended FMPs

Cost of
Recommended FMPs

Low Water Crossings or Bridge
Improvements

2

0

N/A

Regional Channel Improvements

24

24

$4,192,690,000

Regional Detention

1

1

$8,700,000

Property Acquisition

1

0

N/A

Total

28

25

$4,201,390,000
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Figure 5.6 Recommended FMP Distribution

5.5 – Not Recommended FMEs, FMSs, and FMPs
As mentioned previously, the Lower Brazos Planning Region determined that several criteria must be
met for flood mitigation or management need to be recommended within the Regional Flood Plan.
These metrics were applied to ensure that the recommended needs provided regional benefits and were
supported on a local level, and, therefore, more likely to be carried forward and implemented.
However, many FMEs, FMSs, and FMPs that were not recommended as part of the Lower Brazos
Regional Flood Plan may still provide flood reduction or mitigation if implemented. For example, the
FMEs generated in Task 4A – Flood Mitigation Needs Analysis were not recommended due to lack of
sponsorship but are highly indicative of flood-prone areas and areas of unknown flood risk. The not
recommended lists of FMEs, FMSs, and FMPs have merit and should be explored by local entities when
possible. Ongoing outreach is recommended, especially during the infancy of the Regional Flood Plan, to
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ensure that entities are aware of the plan’s importance in addressing their flood mitigation needs and
getting funding for their identified flood mitigation projects and studies. Additionally, if entities express
support for not recommended FMEs, FMSs, and FMPs that do not currently have sponsor approval, they
may be considered for recommendation during the amendment period of Regional Flood Planning or
during future flood planning cycles. Table 5.5 summarizes the FMEs, FMSs, and FMPs that were not
recommended for the Lower Brazos Regional Flood Plan. A detailed list of these items can be located in
Appendix 5.4.
Table 5.5 Summary of Not Recommended FMEs, FMSs, and FMPs
Classification

Number Not
Recommended

Reason for Recommendation
Status*

Associated
Costs

FME

296

No official sponsor approval
was obtained.

$239,480,000

FME

32

The study area is less than 1
square mile.

$3,850,000

FMS

132

No official sponsor approval
was obtained.

Not enough information was
available to determine the
extent of these FMSs and to
develop an estimated cost to
implement

FMP

3

The project area is less than
one square mile.

$1,880,000

Total
473
$245,210,000
*Some flood mitigation and management needs may have multiple reasons for not being
recommended.
In total, 473 flood mitigation and management needs were identified but not recommended as part of
the Lower Brazos Regional Flood Plan. Of these, 428 were not recommended due to the lack of explicit
sponsorship approval. Although there are many reasons that identified interest groups may not have
responded to outreach, in some cases, it may indicate the lack of flood risk and mitigation needs in
those areas.

5.6 – Evaluation of Recommended FMPs and FMSs
Although all collected FMEs, FMSs, and FMPs were evaluated as previously explained in Chapter 4, the
recommended FMPs and FMSs had some additional metrics examined. Ensuring that the
recommendations did not cause any negative impacts to neighboring areas was critical to adhere to the
plan's goals and the state flood planning process as a whole. Additionally, the recommendations were
looked at closely for any potential interactions with water supply, guaranteeing that their
implementation would not cause any adverse effects on this metric.
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FMPs were then evaluated for all benefits and costs on a detailed level. This assessment will provide the
basis for the ranking process implemented by the TWDB to present the recommended projects to the
State Legislature. Since the TWDB will only be requesting funding for the recommended FMPs, only
these need to be evaluated to the level of detail explained below.

5.6.1 Water Supply Interactions
No recommended FMPs or FMSs were identified as having the potential to contribute to or negatively
impact water supply since the projects and strategies do not propose modifications to aquifers or water
supply reservoirs.

5.6.2 Negative Impact Identification
As previously mentioned, no negative impact can be determined if a project or strategy does not
increase the inundation of infrastructures such as residential and commercial buildings and structures. A
detailed definition of negative impacts is provided in Section 4B.5.c. Of all the identified strategies and
projects, only six strategies were flagged as having the potential to negatively impact a neighboring area.
These strategies involve improving or elevating low water crossings, which requires further analysis to
ensure that proper mitigation is implemented to offset the reduction or expansion of channel
conveyance. Ultimately, no recommended FMP or FMS was identified as having the potential to
negatively impact a neighboring area. Each FME, FMP, and FMS should be continually evaluated and
maintained during the final design and construction to ensure that, when implemented, the flood
mitigation strategy or project will not have an adverse impact. It is also important that regular
maintenance of these projects and strategies be implemented to ensure that the infrastructure operates
as intended. Poor operations and maintenance can result in drainage infrastructure losing its
functionality which, in turn, increases the potential negative impacts.

5.6.3 Additional Project Details Evaluation
5.6.3.a. Overview
The FMPs recommended for inclusion in the Lower Brazos Regional Flood Plan required additional
evaluation efforts beyond the information produced to determine benefit-cost ratios (BCRs) and the
metrics required for the Task 4B TWDB-required tables. These details will provide the baseline data for
the TWDB to compare the projects equitably within the State Flood Plan and determine prioritization for
funding and presentation to the State Legislature. The evaluation process looks at many metrics that
could potentially be used to determine the benefits and impacts caused by implementing the FMPs.
Some categories rely on qualitative assessments of the FMPs, in contrast to the purely quantitative
analyses during previous Tasks. The full table of project details can be found in Appendix 5.8.
Much of the general project data required for the evaluation had been gathered previously. However,
two classifications were determined for each project: FIUP (Flood Intended Use Plan) Project Category
and Rural Applicant Classification. The definitions and classification process for both of these can be
found in the TWDB 2020 Flood Intended Use Plan and are briefly described below.
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FIUP Project Category describes the development stage of a project or study.
•
•
•
•

Category 1: Planning of entire watersheds to inform the development of structural and nonstructural mitigation strategies
Category 2: Planning, acquisition, and design efforts in relation to an identified flood
mitigation project
Category 3: Projects that have already received federal funding contingent on matching with
local funds
Category 4: Projects that can be implemented quickly and will immediately protect life and
property

All the FMPs recommended for the Lower Brazos Planning Region are aligned with Category 2.
A project classifies as a Rural Applicant if any of the following conditions are met:
•
•
•

all entities within the project benefit area are outside metropolitan statistical areas and have
populations < 10,000
district or municipality with a service area of 10,000 or less in population
county in which no urban area exceeds 50,000 in population

Six of the recommended FMPs were identified as rural applicants.

5.6.3.b. Severity Evaluation
To understand the severity of risk in the existing conditions of the project area, the average depth of
flooding for structures was calculated. The flood depths (raster format) obtained from the models were
used to find the depth of flooding adjacent to each structure. These flood depths were then adjusted by
6 inches to reflect the difference between Light Detection and Ranging (lidar) elevations and the finished
floor elevations of structures, which are typically elevated above the existing topography. The average
flood depth at the structures was calculated and used to compare the severity of flooding under existing
conditions.
The affected population was another metric determined to characterize the existing needs. This helped
account for the potential overestimation of severity due to the presence of uninhabited structures at
flood risk. To determine community need, the population within the floodplain was compared to the
total population of the affected community. The sponsor of the FMP was determined to represent the
affected community, and the entire population of that jurisdiction was used as the baseline.

5.6.3.c. Flood Risk Reduction Evaluation
To determine the flood reduction benefits provided by the implementation of the proposed FMPs, the
number of structures removed from 1 percent ACE flood risk was considered. This metric was previously
calculated in Task 4B and contributed to the BCR calculations. The flood depths associated with the
proposed conditions (including the implementation of the projects) were utilized to see how many
structures previously identified as being flooded were no longer within the floodplain. The percentage of
at-risk structures shown as having been removed from flood risk in proposed conditions was calculated
for each FMP.
LOWER BRAZOS REGIONAL FLOOD PLAN

5-18

DRAFT CHAPTER 5: RECOMMENDATION OF
FMES, FMSS, AND FMPS
Additionally, any structures that were provided with some level of flood risk reduction for the 1 percent
ACE were considered. Damages associated with the flood depths pre-and post-project were determined.
These calculations were pulled from the BCR spreadsheet provided by the TWDB and used previously in
Task 4B. The percent decrease in these damages represented the amount of reduction benefit provided.
The number of critical facilities removed from flood risk was also determined. A similar process was used
to determine the existing and proposed flood risk conditions for critical facilities as was applied to the
structure data set. However, no adjustment factor was applied to the depths due to the variation in
what is included within the critical facilities data set. Data points representing facilities such as water
and wastewater treatment plants and power plants may be damaged by any flooding depth.
Benefits associated with increasing access to transportation were also considered. Not only were preand post-flood depths on roadways used to determine the rating for this category, the classification of
the road with flood benefits was also considered. The Texas Department of Transportation road
classifications emphasized major collectors, principal arterials, and interstates, as all are major
thoroughfares for emergency vehicles.

5.6.3.d. Life and Safety Evaluation
Many different components were considered to characterize the risk of fatalities or injuries caused by
flooding. An area hazard rating was calculated by considering the depth, velocity, and land use at key
points of flood concern. This metric helped inform the potential for debris to be carried with flood
waters, increasing the risk of loss of life due to flooding. An area vulnerability rating was also
determined. This factor was based on the speed of flood onset, the presence of flood warning
mechanisms, and the nature of the area. Together, these metrics indicated the ability of residents to
evacuate a flood-prone area. Finally, when available, narratives divulging historic loss of life in a project
area were used to scale the ratings. All these factors determined the risk of loss of life within a project
area.
Another indication of the risk to the community is the Social Vulnerability Index (SVI). This rating is
determined by the Centers for Disease Control and Prevention (CDC) by census tract. It is defined as
characterizing the ability of a community to respond to a disaster. Factors considered include education
levels, economic status, and access to transport. When a project benefit area intersected multiple
census tracts, the SVI was calculated by weighting the areas of the different census tracts within the
project area.

5.6.3.e. Other Benefits Evaluation
Although providing flood mitigation benefits is the primary goal of the recommended projects, other
types of benefits were considered where applicable. Projects that achieve multiple benefits can save
money and time and encourage using creative and innovative solutions.
Environmental benefits provided by the implementation of the recommended FMPs were another
interaction that was considered. The following categories were considered:
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•

•
•
•
•
•
•

Water Quality: Implementation of vegetation or flood infrastructure that could provide
improvements to water quality or reduction of risk to water and wastewater treatment plants
that could prevent overflow during storm events
Cultural Heritage: Reduction of flood risk to an identified Texas Historical Commission site
Habitat, Biodiversity, and Ecology: Preservation or creation of habitats, wetland areas, or
wildlife corridors.
Air Quality: Creation of open space or recreation areas or addition of vegetation that improves
air quality
Natural Resources: Protection of natural resources
Agricultural Resources/Properties: Reduction of flood risk to agricultural property
Soil Quality, Erosion, and Sedimentation: Stream armoring or reduction in water velocities to
improve stream stabilization

For the Lower Brazos Planning Region’s recommendations, water quality and agricultural resource
benefits were the only environmental benefits identified for any of the recommended projects.
Similar to environmental benefits, the FMPs were also examined for the contribution of nature-based
solutions to the FMP. Several types of mitigation solutions would have qualified as being nature-based,
such as creating wetlands or urban parks, restorations, or reforestation efforts. However, none of the
projects recommended in this plan proposed these design components.
As mentioned previously, potential benefits provided to water supply through the flood mitigation
projects identified were explored. However, for the FMPs recommended for the Lower Brazos Planning
Region, there was determined to be no interaction with water supply.
Finally, other benefits were reviewed in the broadest sense possible. Any improvements to public
establishments, from recreation centers to hospitals; improvements to transportation features such as
parking lots and bike paths; potential economic impacts from the relief provided to businesses;
economic and environmental benefits associated with project resilience and sustainability; and many
other types of indirect benefits were considered. For the recommended FMPs, the primary associated
benefit was identified to be recreational. Pedestrian and bike trails would be constructed alongside
many of the proposed channel improvements, which would supply communities with additional
recreational and transportation outlets.

5.6.3.f. Other Impacts Evaluation
An extensive effort was made to identify drawbacks associated with implementing the FMPs beyond the
estimated cost. This analysis helped identify potential indirect costs or negative impacts that help
characterize whether the benefits outweigh the impacts.
Recurring costs associated with the recommended FMPs were not incorporated into the initial cost
estimates. To ensure an accurate cost representation was considered, operation and maintenance
(O&M) costs were estimated and evaluated as part of the collection of the project details. The
qualifications of those performing the O&M efforts and how the O&M costs compare to the overall
estimated cost were considered. The entity responsible for the upkeep of the projects recommended for
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the Lower Brazos Regional Flood Plan is a dedicated drainage authority. This indicates that these efforts
are well within the entity’s capabilities and expertise. Additionally, the anticipated O&M costs were only
a small percentage of the overall estimated project costs.
Obstacles that could hinder or create additional costs to the implementation of the recommended FMPs
were also considered. Three primary categories were examined: the number of permits required to
begin construction (local, federal, and state), the number of reviews needed to approve the projects
(Texas Commission on Environmental Quality (TCEQ) standards reviews and others), and the number of
property acquisitions needed to implement the project. The FMPs recommended for the Lower Brazos
Planning Region are all large efforts that require significant permitting and property acquisition.
Additionally, environmental impacts were reviewed for each recommended FMP. This analysis was a
mirror of the environmental benefits analysis described previously. The same categories were
considered, looking instead at how the proposed projects may cause negative effects. Several of the
recommended FMPs were identified as including work within a watershed identified by TCEQ’s
Watershed Action Planning as being an impaired or special interest area. This flagged the FMPs as having
potential impacts on water quality. Additionally, work proposed in wetlands and the need for acquisition
of agricultural property flagged many of the recommended FMPs as having potential impacts on natural
and agricultural resources.

5.6.3.g. Summary of Project Details
This extensive evaluation of the recommended FMPs for the Lower Brazos Planning Region provides
much of the necessary information for the ranking process used by the TWDB to compare the
recommended FMPs in the State Flood Plan. However, the analysis results in Appendix 5.8 of this plan
do not indicate any final ranking or prioritization by the RFPG. The numbers and details provided are
only intended to characterize and evaluate the associated costs and benefits of the FMPs recommended
for inclusion in the Lower Brazos Regional Flood Plan.
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