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Acronyms and Abbreviations 
AEP: Annual Exceedance Probability 
FEMA: Federal Emergency Management Agency 
HCFCD: Harris County Flood Control District  
TSARP: Tropical Storm Allison Recovery Project 
TxDOT: Texas Department of Transportation 
USACE: U.S. Army Corps of Engineers 

Glossary 
1% Chance Exceedance Probability: An event that has a 1% chance of being equaled or 
exceeded in any one year at a given location. This can refer to both rainfall and flood 
events. Below is a table showing the comparison of the more commonly used exceedance 
probabilities  and frequencies: 
Frequency Annual Exceedance 
Probability 500-year 0.2% chance 
100-year 1% chance 
50-year 2% chance 
10-year 10% chance 
2-year 50% chance 

Channel: A course or passage through which stormwater may move or be directed. It is a 
generic term used by the Harris County Flood Control District in reference to ditches, 
bayous, creeks, or other smaller tributaries. A channel can vary in shape and size and can 
be either natural or man-made. 

Channel Modification: A man-made change to a channel's characteristics, typically to reduce 
flood damages by increasing its overall conveyance. This can be accomplished by 
widening and/or deepening the channel, reducing the friction by removing woody 
vegetation, or by lining the channel with various materials. 

Confluence: The intersection of two or more streams, or where one flows into another. 

Conveyance: The ability of a channel or other drainage element to move stormwater. 

Detention: The temporary storage of stormwater. 

Flood Damage Reduction or Flood Reduction: Due to practical limitations, structural and 
nonstructural measures can only reduce flood damages by lowering flood levels or removing 
houses and businesses from flood-prone areas. Floods can neither be prevented nor 
controlled. 

Flood Insurance Rate Maps (FIRM): Prepared by FEMA, Flood Insurance Rate Maps, or 
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FIRMs, show areas that have the highest probability of Riverine flooding and illustrate the 
extent of flood hazards in a flood-prone community. These maps are used to determine 
flood insurance rates for communities participating in the National Flood Insurance 
Program (NFIP). Properties located in mapped zones AE, AO, A, or VE are required to 
have flood insurance if the owner has a federally backed mortgage on the property 

Floodplain: From time to time, bayous and creeks naturally come out of their banks due 
to heavy rainfall and inundate the adjacent land. This area that is inundated is referred to 
as a floodplain. Residences and businesses within the floodplain are at risk of being 
damaged by flooding. The floodplain is typically expressed by stating its frequency of 
occurrence. For example, the 1% (100-year) floodplain represents an area of inundation 
having a 1% chance of being equaled or exceeded in any given year, whereas the 2% 
(50-year) floodplain has a 2% chance of being equaled or exceeded in any given year. 
FEMA Flood Insurance Rate Maps (FIRMs) show 1% (100- year) and 0.2% (500-year) 
floodplains. 

Hydraulics: The study of moving fluid. In the case of the Flood Control District's work, 
hydraulics refers to analyzing the movement of stormwater flows in channels, pipes, and 
stormwater detention basins to determine certain properties like stormwater depths and 
stormwater velocities. 

Hydrology: The study of the rainfall-stormwater runoff process. Hydrological procedures 
are used to estimate the expected amount of stormwater entering a drainage system 
from a certain amount of rain falling over a certain watershed area. 

Light Detection and Ranging (LiDAR): A commercial technology that uses a laser 
mounted in an airplane to measure the elevation of the ground. 

Main Channel: A principal stream, creek, or bayou. 

Main Stem: The primary river, stream, bayou, creek, or channel within the watershed or sub- 
watershed as listed below. The selection criteria are: 

• Drainage area greater than 20 square miles
•  Federal project channels, or
• Management Plan for the watershed.

Outfall: An outfall is simply the pipe, channel, or opening where water "falls out" and then 
into another body of water, typically a drainage channel. In a typical stormwater detention 
basin, the outfall is at or connected to the lowest point of the basin so that detained water 
drains completely. 

Overland Flow: the initial phase of surface runoff.  It is sometimes referred to as sheet flow 
because the  water is envisioned as moving in a sheet downslope over a plane surface to the 
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nearest concentration point or channel. 

Ponding: The process, occurring after a rainfall when water gathers in low-lying 
areas throughout a watershed. Frequently referring to water standing in the streets 
when the capacity of the storm sewer is exceeded. 

Right-of-Way: Land used by a public agency for public purposes, such as building roads or 
improving channels. An interest in real property, either in fee or easement. 

Runoff: The stormwater from rainfall not absorbed by the ground that flows into the 
local drainage system, and ultimately, streams and bayous. 

Subbasin: Drainage area that allows a watershed to be studied in greater detail. 

Tailwater: The water surface elevation in the outfall channel at the outflow structure that 
varies with time. The tailwater affects both the outflow structure design and the stage-
outflow relationship of the stormwater detention basin. 

Tributary: A channel through which water may move or be directed that ultimately flows into 
a larger channel, usually bayous and creeks in Harris County. 

Watershed: A geographical region of land or "drainage area" that drains to a common 
channel or outlet, mostly creeks and bayous in Harris County. Drainage of the land can 
occur directly into a bayou or creek or through a series of systems that may include storm 
sewers, roadside ditches, and/or tributary channels. 
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Executive Summary 
The Watershed Planning Project for Luce Bayou was conducted by the Harris County Flood 
Control District to create a high-level Watershed Plan to identify projects to reduce flooding 
problems in areas of existing development and provide a plan for drainage infrastructure for areas 
of future development.  Study objectives included development and analysis of hydrology and 
hydraulic models to study flow patterns and depth of flow, evaluation of environmental constraints 
for future improvements, identification of potential drainage and flood damage reduction 
improvements including estimates for damage reduction and costs, and consideration of 
implementation issues. The resulting plan for the reduction of flood hazards will assist in the 
development and prioritization of future projects. The purpose of this Summary Report is to 
provide a general overview of the watershed planning effort for the Luce Bayou watershed and 
the resulting strategy for implementation of specific improvement projects.  

Luce Bayou is a very large watershed with headwaters extending north into Liberty and San 
Jacinto Counties.  Approximately 10% of the watershed is within Harris County and only about 
1/3 of that Harris County area is currently developed.  The mainstem of Luce Bayou is considered 
to be natural and to have only limited impacts to water quality or environmental habitat due to the 
general low-density residential development that currently exists in the watershed.  However, 
significant future growth is anticipated to occur since new roadways and significant land 
acquisition by development companies has already begun. 

Three major sources of existing flood damages were identified for this watershed:  1) backwater 
from the flood pool of Lake Houston, 2) out-of-bank flows from the mainstem of Luce Bayou, and 
3) overland flow that cannot reach the small tributaries that drain to the mainstem of Luce Bayou.
Multiple studies have recently been completed by the Flood Control District and the City of
Houston for this watershed and various activities are currently underway to address many of the
identified problems.

Determinations of specific individual problem areas for the Luce Bayou watershed were based on 
the examination of the flooded areas resulting from the models, correlated with historical flooding 
data for the watershed. Mobility issues resulting from roadway flooding and the presence of critical 
infrastructure were also evaluated to aid in the classification of flooding for each problem area. A 
total of ten major problem areas were identified for the Luce Bayou watershed and a flooding 
classification of Tier 1, Tier 2, or Tier 3 was assigned to each problem area in order of severity of 
the identified problems. 

The City of Houston is currently studying the potential to modify the Lake Houston dam by adding 
flood gates to improve flood operations and to reduce the flood pool and the subsequent damages 
that occur during major storm events to homes located within that flood pool.  Previous studies 
also identified the most highly desirable project for reducing flood damages along Luce Bayou 
mainstem; specifically, the Luce Bayou Bypass Channel project.  This Bypass Channel project 
was proposed to be partially funded with the 2018 Bond program allocation of $10 million.  The 
Bypass Channel would be designed to divert floodwaters from the Luce Bayou main channel 
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during major storm events and provide an alternative channel to route flows to Lake Houston, 
thereby significantly reducing flooding along the main channel.   

The proposed alignment for the Bypass Channel intersects the area identified in this study as 
Problem Area 6. This area experiences flooding caused by overland sheet flow that eventually 
pools and crosses over the FM 2100 roadway.  Although no bond or other funding is available for 
other Luce Bayou watershed projects at this time, an opportunity exists in the future to develop a 
lateral conveyance channel to be connected to the bypass channel that would divert the existing 
overland flow that would otherwise overtop FM 2100 during major storm events and make it 
impassable for most vehicles. Four alternative routes for this lateral channel were investigated to 
determine the resulting reduction in damages, environmental impact, and cost for this project, if 
and when a Bypass Channel is constructed, and if and when additional funding for a lateral 
conveyance channel becomes available in the future.   

Finally, the required future right-of-way and increased size was determined for all Luce Bayou 
tributary channels in Harris County necessary to adequately drain stormwater under full 
development conditions within the watershed.  Multiple implementation steps are outlined as the 
strategy for future activities needed to reduce flood risk for this watershed.  
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1.  Introduction 
 Overview of Watershed Planning Project 

The Luce Bayou Watershed Planning Project was conducted by the Harris County Flood Control 
District to create a high-level Watershed Plan to identify projects to reduce flooding problems in 
areas of existing development and to provide a plan for drainage infrastructure for areas of future 
development.  Development of the Watershed Plan is comprised of development and analysis of 
mathematical models evaluating flow patterns and depth of flow, evaluation of environmental 
constraints, cost estimates, right-of-way assessment, and stakeholder involvement.  The resulting 
plan for the reduction of flood hazard will assist in development and prioritization of future projects 
and the tasks involved, to include modifications to channels or culvert systems, diversion of flow, 
right-of-way acquisition, stormwater detention basin development, property buyouts, and other 
modifications within the watershed.  This study is funded by the U.S. Department of Housing and 
Urban Development and the 2017 Hurricane Harvey Texas Community Development Block Grant 
Disaster Recovery Program.  

 Goals and Objectives  
The purpose of the watershed planning study was to create a conceptual watershed plan, by 
identifying strategies for mitigation of existing flooding problems and addressing improvements to 
drainage infrastructure required for future development. The following goals were established to 
aid in the development of the high-level watershed plan: 

1. Define existing baseline conditions for the drainage infrastructure based on existing and 
potential future flooding problems in the Luce Bayou watershed. 

2. Evaluate the severity and complexity of the problems through mathematical modeling and 
flood map assessment and identify potential improvements using criteria provided by the 
Flood Control District. 

3. Identify proposed opportunities and constraints for the proposed improvements and 
develop a strategy for the Luce Bayou watershed that provides appropriate improvements 
for future drainage infrastructure. 

4. Create a comprehensive Watershed Plan to document recommendations for required 
improvement projects. 

5. Develop more detailed cost estimates and implementation schedule information for 
identified immediate improvement projects. 

In order to develop the high-level watershed plan, the following objectives were established: 
1. Utilize Flood Control District knowledge, database of historical flood information, and 

previous engineering studies and analyses of the problems to the fullest extent. 
2. Define problem areas within the Luce Bayou watershed, including details on the location 

and severity of existing flood problems. 
3. Identify the range of opportunities for solutions to existing flooding issues and major 

constraints that affect the factors for potential solutions. 
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4. Engage potential project partners throughout the planning process and coordinate with 
ongoing projects in the watershed that may impact potential projects at appropriate 
milestones. 

5. Identify the short-term opportunities for implementation of improvement projects that will 
significantly reduce flood damages to progress to preliminary engineering stage. Develop 
long-term strategies to address future drainage improvements and flood mitigation in the 
Luce Bayou watershed. 

6. Outline additional planning, revisions to regulatory programs, and acquisitions of 
additional financial means needed to minimize flood problems resulting from future 
development and redevelopment. 

 Purpose and Scope of Report 
The purpose of the Summary Report is to provide a general overview of the watershed planning 
effort for the Luce Bayou watershed and the resulting strategy for implementation of specific 
improvement projects.  This report is to be suitable for use by the general public and stakeholders 
with interests in this watershed.   

 Problem Area Classification 
Problem areas were identified in the Luce Bayou watershed using mathematical models 
evaluating flow patterns and depth of flow.  Determination of the problem areas was based on the 
examination of the flooded areas resulting from the models, correlated with historical flooding data 
for the watershed.  Accessibility issues resulting from roadway flooding and the presence of 
critical infrastructure were determined as an aid in the classification of flooding for each problem 
area.  Each of the following details were also investigated to further refine the categorization of 
the problem areas: source of flooding, home and street flooding characteristics, environmental 
constraints, and other criteria related to future viability of the potential projects.  

 Conclusions 
Ten separate problem areas were identified and studied thoroughly to identify and categorize the 
severity of flooding problems in the watershed. The following list includes the major sources of 
flooding recognized for the problem areas identified in this study: 

• Lake Houston pool elevation  

• Heavy flows on the Luce Bayou mainstem 

• Overland flow patterns 
As a result, the ten problem areas received a classification based on the factors previously 
mentioned. These three classifications -- Tier 1, Tier 2 and Tier 3 -- aid in the process of future 
project development by prioritizing projects to mitigate flooding in the watershed. Further details 
on the categorization of problem areas and overall future project development are included in the 
remainder of this report.
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2.  Watershed Characterization 
 Description of Watershed 

The Luce Bayou watershed is located in the far northeast corner of Harris County and drains into the East 
Fork San Jacinto River, in the upper reaches of Lake Houston.  The watershed extends through Liberty 
County and into San Jacinto County.  The Luce Bayou watershed covers about 227 square miles, of which 
only 23 square miles are within Harris County.  There are approximately 35 miles of open channel within the 
watershed, including the Luce Bayou mainstem, which is the only primary stream in the watershed.  
Approximately ⅓ of the watershed within Harris County is currently developed as mostly residential housing, 
while the remaining ⅔ of the watershed within Harris County is primarily agricultural.  Due to the large 
upstream watershed area, there is a significant floodplain within Harris County.  A prominent infrastructure 
feature in the watershed is the Luce Bayou Interbasin Transfer Canal that was recently constructed to convey 
water from the Trinity River to Lake Houston.  The alignment of the Canal generally follows the historically 
mapped boundary between the Luce Bayou watershed and Cedar Bayou watershed. An overall map of the 
lower Luce Bayou watershed is shown in Exhibit 1. 

 Existing Environment 
An assessment of existing environmental conditions was conducted for the Luce Bayou watershed. This 
included United States Geologic Survey (USGS) Streams, National Wetland Inventory (NWI) mapped and 
potential wetlands, historic and cultural resource sites, hazardous materials sites, oil and gas operations, 
and cemeteries.  The Luce Bayou watershed in general, and the Luce Bayou mainstem channel, are widely 
regarded as having very low impacts from existing development and correspondingly good environmental 
conditions as compared to other Harris County watersheds and mainstem channels.  A map of the 
environmental constraints in the Luce Bayou watershed with regard to the identified problem areas is 
included in Exhibit 2 and discussed in the following sections.   

2.2.1.  Environmental Constraints 
Environmental baseline conditions for the watershed were established at the “desktop” level to ascertain any 
potential environmental conditions that may pose a constraint to future channel improvements or detention. 
This assessment was based on the following environmental conditions. 

• Jurisdictional waters which would require permitting through the U.S. Army Corps of Engineers for 
any work below the Ordinary High Water Mark. 

• National Wetland Inventory maps to determine the presence of jurisdictional wetlands which would 
require permitting through the Corps. 

• Review of previous historic and cultural site surveys to see if any sites within the watershed had been 
determined to be eligible historical sites. 

• The presence of known sites containing hazardous materials that might require remediation. 
 

2.2.2. Geomorphological Analysis 
A Level 1 Stream Condition Assessment (SCA) was conducted for the mapped streams, creeks and bayous 
located within the Luce Bayou watershed area of study. The Level I SCA evaluates four stream conditions 
to determine the overall Reach Condition Index (RCI) score for the individual stream reaches. The RCI score 
of a stream ranges from 1 to 5 with 1 being the lowest score of “Severe” and 5 being the highest score of  
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“Optimal”. The RCI score is calculated based the values from the criteria described below. A stream with an 
RCI score from 1 to 3 is considered a low quality stream, moderate quality streams have RCI scores from 3 
to 4, and streams with RCI scores from 4 to 5 are considered high quality streams. Determination of RCI 
scores for each feature are based on the following criteria:   

• Channel Condition:  The overall channel geometry is assessed and scored on a variety of factors 
including erosion,  channel widening, etc.  This condition is intended to score the stability of the 
stream and the channel banks.  Streams with low erosion and shallow channels with connection to 
the stream floodplain score highest on this condition and are rated “Optimal”. Streams with severe 
erosion and/or channel incision score lowest, rated “Severe”.  

• Riparian Buffers:  For this factor, a 100-foot riparian buffer on both sides of the stream is assessed 
and scored based on the habitat type.  Streams with a native, woody vegetation habitat score highest 
on this condition. Streams with mown and maintained buffers or streams surrounded by impervious 
surfaces score the lowest.  

• Aquatic Life Use:  Where available, this score assessed by the Texas Commission on Environmental 
Quality (TCEQ) is used in assigning the appropriate value. If the stream has not been assessed by 
TCEQ, then the flow regime of the stream is used.  Streams with perennial flow score the highest. 
Streams with intermittent and ephemeral flow score the lowest.  

• Channel Alteration:    The stream is evaluated based on how much of the reach is impacted by dams, 
culverts, dredging, channelization, slope paving, etc. Streams in a natural setting with very little 
artificial features score the highest. Channelized streams with multiple structures and/or slope paving 
score the lowest.  

The map of the assessed area and preliminary RCI scores for each feature are included in Exhibit 3. The 
majority of stream reaches scored in the Marginal range, which is an RCI between 3.0 to 3.9. Some portions 
within the main channel of Luce Bayou scored in the Suboptimal range, which is an RCI between 4.0 and 
4.9. This is one of the few channels in Harris County to score this high for extensive reaches.  Other tributary 
channels, primarily man-altered streams and ditches, scored in the Poor and Severe ranges with RCI scores 
between 2.0 and 2.9 and 1.0 and 1.9, respectively. These RCI scores for each reach are regarded as 
preliminary desktop analysis scores. Verification with an on-the-ground SCA at potential project locations 
would be needed.  

 Significant Features Within Watershed 
2.3.1.  Luce Bayou Interbasin Transfer Canal 

The Luce Bayou Interbasin Transfer Project is maintained and operated by the Coastal Water Authority 
(CWA) under contract with the City of Houston (COH).  This canal project was developed with the goal of 
meeting the increasing daily water demand of the City of Houston residents, while avoiding the subsidence 
of land from the over-extraction of groundwater to meet these needs.  To accomplish these goals, the canal 
was constructed along the eastern edge of the Luce Bayou watershed and will divert Lake Livingston water 
from the Trinity River to Lake Houston for treatment and distribution to multiple consumers. 
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2.3.2.  Lake Houston 
Luce Bayou outfalls into Lake Houston located on the San Jacinto River.  Lake Houston is owned by the City 
of Houston and operated by the Coastal Water Authority.  The reservoir serves as the primary water supply 
for the City of Houston and Harris County.  The reservoir was built for the purpose of water supply and was 
not designed nor is generally operated for flood control purposes.  Currently the City of Houston is performing 
a study on the possibility of enhancing the design and operation of the dam for flood mitigation purposes. 

 Flood Mitigation Facilities 
2.4.1. Existing Channels Level of Service  

Water surface elevation profiles were computed using mathematical models of the mainstem and eight 
tributaries of Luce Bayou included in this study. The computed water surface elevations for each tributary 
were compared to the bank elevations of the existing channels to determine the level of service for each 
reach studied. Reaches were evaluated in segments based on cross-sectioning with similar channel 
characteristics and streambed slope in order to more accurately define the level of service. The resulting 
level of service is representative of the lowest frequency storm able to be conveyed within the channel banks 
without spillover. The resulting level of service for the Luce Bayou mainstem and all its tributaries are shown 
in the overall levels of service are provided in Exhibit 4.  

 Historical Flooding 
Due to the low level of development of the watershed within Harris County, this area has relatively low 
numbers of historically flooded structures as compared to many other watersheds in the County.  According 
to the historical flooded structures data received from the Flood Control District, a total of 300 flooded 
structures are recorded in the Luce Bayou watershed.  Flood damages currently identified within the 
watershed can be attributed to high flow events on the Luce Bayou main channel, backwater from the flood 
pool elevation of Lake Houston during heavy rainfall events within the San Jacinto watershed, and some 
localized flooding due to the depth of overland flow during heavy rainfall events.  Many of these areas of 
flooding are located within the existing regulatory floodplain, especially along the mainstem of Luce Bayou 
and around Lake Houston.  Many of these areas have experienced repetitive flood losses.  

 Previous Projects 
In the development of the Luce Bayou Watershed Plan, reports and models from previous studies were 
reviewed and incorporated as appropriate.  Summaries of the most significant previous studies that were 
used as reference material or that provided existing conditions for use in the watershed plan are included 
below. 

2.6.1. Tropical Storm Allison Recovery Project Hydrology Report for Luce Bayou 
Tributaries 

The Tropical Storm Allison Recovery Project (TSARP) was a collaborative effort by the Flood Control District  
and the Federal Emergency Management Agency (FEMA) to restudy and reestablish tools for flood recovery 
following the devastation of Tropical Storm Allison beginning in August 2001.  Multiple studies were 
conducted as an extension of TSARP including for several of the tributaries of Luce Bayou (S100-00-00).  
The most recent study of the Luce Bayou tributaries was for Shook Gully (S110-00-00) and Mexican Gully 
(S114-00-00).  This study was released by Dannenbaum Engineering Corporation in February 2004. 
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2.6.2. Cedar, Jackson and Luce Watersheds Study  
A study was conducted for the Cedar, Jackson, and Luce Bayou watersheds to further the understanding of 
flood risk through analysis of information including historical flooding data, regulatory programs for existing 
development, current flood hazards, and accommodations for future development.  Models developed for 
the mainstem of Luce Bayou in previous studies were reexamined using terrain based on current aerial 
imagery and recalibrated flows using updated historical rainfall data from Hurricane Harvey.  Updated water 
surface elevations from these models were utilized in remapping the floodplain, especially in previously 
unmapped regions of the watershed.  The findings of this study were compiled in the QRS Report by 
Lockwood, Andrews & Newnam, Inc. in April 2019. 

2.6.3. Huffman Area Drainage Analysis  
The most recently completed project entitled Evaluation of Flooding Concerns in Huffman Area (Z100-00-
00-P026, Bond Map ID F110) was developed to further understand the flood risk and historical flooding 
patterns in the upper Cedar Bayou, East Fork of the San Jacinto River, and Luce Bayou watersheds.  This 
study included the creation of an updated model of the Luce Bayou mainstem to aid in the overall 
investigation and development of future drainage improvement projects.  Final recommendations were 
detailed in the “Huffman Area Drainage Analysis, HCFCD Bond Program Project F-110” report released 
October 2019, which provided essential information utilized in this study.  Included in this report was a 
proposed bypass channel project, designed to alleviate flooding along the Luce Bayou mainstem (S100-00-
00) and Shook Gully (S110-00-00).  

 Major Problem Areas 
Ten (10) problem areas were identified and assigned a flooding classification of Tier 1, Tier 2 or Tier 3 based 
on the severity of flooding as identified by the following criteria: historical actual flooding, predicted structural 
flooding, and non-structural flooding.  A map of the ten identified problem areas and their respective flooding 
classification is provided in Exhibit 5.  The analyzed criteria for each problem area is included in Table 1. 

Table 1: Luce Bayou Problem Area Assessment 

Problem 
Area 
Name 

Primary 
Jurisdiction 

Flooding 
Source 

Historic 
Flooding 

Data 
(number 

of homes) 

Total 
Predicted 
Structural 
Flooding 
(1% AEP) 

(number of 
structures) 

Predicted 
Roadway 
Flooding  

(Total 
Length  > 

1-foot 
during  1% 

AEP) 

(miles) 

Classification 

PA01 Unincorporated 
Harris County 

Lake Houston 
Pool 

Elevation 
57 21 0.2 Tier 1 

PA02 Unincorporated 
Harris County 

Riverine 
Overbank 

Flow 
86 23 1.6 Tier 1 

PA03 City of Houston 
Lake Houston 

Pool 
Elevation 

61 * 0.8 Tier 2 

PA04 City of Houston Localized 
Inadequate 

24 * 3.9 Tier 3 
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Problem 
Area 
Name 

Primary 
Jurisdiction 

Flooding 
Source 

Historic 
Flooding 

Data 
(number 

of homes) 

Total 
Predicted 
Structural 
Flooding 
(1% AEP) 

(number of 
structures) 

Predicted 
Roadway 
Flooding  

(Total 
Length  > 

1-foot 
during  1% 

AEP) 

(miles) 

Classification 

Secondary 
Drainage 

PA05 City of Houston 
Lake Houston 

Pool 
Elevation 

28 5 0.6 Tier 3 

PA06 Unincorporated 
Harris County 

Restriction of 
Natural Flow 
to Red Gully 
(S102-00-00) 

5 2 4.3 Tier 3 

PA07 Unincorporated 
Harris County 

Riverine 
Overbank 

Flow, 
Localized 
Overland 

Flow 

10 4 0.1 Tier 3 

PA08 City of Houston 

Localized 
Inadequate 
Secondary 
Drainage 

4 * 1.4 Tier 3 

PA09 Unincorporated 
Harris County 

Localized 
Overland 

Flow 
0 2 0.1 Tier 3 

PA10 Unincorporated 
Harris County 

Luce Bayou 
Overflow 89 * 4.8 N/A 

No structures impacted by riverine flooding in problem area from the structural inventory 
database provided. Structural flooding counts are due to localized flooding or Lake Houston flood 
pool. 

 

2.7.1. Tier 1 Flooding Classification 
Two areas in the Luce Bayou watershed were categorized as Tier 1: Problem Area 1 (PA01) and Problem 
Area 2 (PA02).  

The source of flooding in PA01 is the pool elevation of Lake Houston, caused by the rising water surfaces of 
the lake during storm events.  The ongoing Lake Houston Dam Gate Study is investigating modification to 
the Lake Houston dam to install flood gates to reduce water surface elevations during storm events.  The 
potential additional flood gates can provide for control of the pool elevation of the lake during storm events 
with heavy flows.  Because this ongoing project targets further control of the pool elevation of the lake, no 
additional project development is proposed for this problem area. 

The source of flooding in PA02 is overbank flow caused by heavy flow down the mainstem during major 
storm events.  This same problem area was also identified in the Huffman Area Drainage Analysis, prompting 
the recommendation for the Luce Bayou Bypass Channel project, a Flood Control District project in the  
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Preliminary Engineering Phase.  The bypass channel could reduce the impacts of heavy flows down Luce 
Bayou by diverting some of that flow into this new channel and allowing an alternate route to Lake Houston.  
As a result, no additional project development was evaluated for this area as part of this study.  

2.7.2. Tier 2 Flooding Classification 
One area in the Luce Bayou watershed was categorized as Tier 2: Problem Area 3 (PA03).  

Similar to PA01, PA03 is also impacted by the pool elevation of Lake Houston, which has caused historic 
flooding due to rising water surfaces during storm events.  This area would also benefit from the ongoing 
Lake Houston Dam Gate Study, providing an additional measure for control of the pool elevation of the lake.  
No additional project development was evaluated as a result. 

2.7.3. Tier 3 Flooding Classification 
The following six remaining problem areas were recognized as Tier 3: Problem Areas 4 through 9 (PA04, 
PA05,PA06,PA07, PA08 and PA09). 

Flooding in PA06 is caused by overland sheet flow restricted from access to Red Gully (S102-00-00) by the 
FM 2100 roadway crossing.  Because of this restriction, the sheet flow collects at depths up to 6 feet along 
the north side of FM 2100, eventually causing inundation of the roadway.  Although it was classified as a 
Tier 3 area, PA06 involves the inundation of an arterial roadway crossing and justified the need to investigate 
other potential projects to improve mobility for this critical roadway for this region.  The potential Luce Bayou 
Bypass Channel project would tentatively be located along the southeastern edge of PA06, but the bypass 
channel would not be located or designed to capture the sheet flow ponding along FM 2100.  Relief of this 
flooding issues in PA06 could instead be provided by capturing overland sheet flow in a component to be 
developed in the future and as outlined in Section 3 of this report. 

2.7.4. Additional Considerations 
Problem Area 10 (PA10) did not receive a flooding tier classification because it is located primarily in the 
Cedar Bayou watershed.  It was identified in this study because flooding in the area may be partially attributed 
to a likely existing overflow from Luce Bayou that occurs along the upstream region of the Luce Bayou 
mainstem in Liberty County.  Due to its location, some of the overflow could potentially be redirected west to 
Lake Houston, rather than allowing the overflow from Luce Bayou to continue flowing south across FM 1960 
to Cedar Bayou.  This project would be outside of the boundaries of the Luce Bayou watershed. 
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3. Evaluation and Selection of Project Alternatives 
 Investigation of Alternatives 

A variety of alternatives were investigated to resolve the various flooding issues within the Luce Bayou 
watershed. A goal of the alternatives was to identify measures to improve the stormwater conveyance 
capacity of the Luce Bayou mainstem and tributaries. Of these alternatives, channel modification of the 
mainstem and for all of tributaries of Luce Bayou was investigated as part of this study. The improvements 
needed to provide a 100-year capacity for the channels were found to be extensive for all sections of the 
mainstem and for all the tributaries. This high degree of modification would prove to be extremely costly and 
very detrimental to the high-quality environmental conditions of the existing streams. Because the Luce 
Bayou mainstem remains very natural and generally not impacted by development, it serves as an 
environmental baseline for water quality throughout Harris County. Changes to the channel could potentially 
alter the existing high-quality conditions. A significantly less costly and less environmentally damaging 
alternative has been proposed to reduce the flood risk in this area.  The potential Luce Bayou Bypass 
Channel is proposed to divert high flows from the mainstem and route that flow in the man-made channel 
through areas of low population density back to the channel near Lake Houston where adequate capacity 
exists to safely release the diverted flows into Lake Houston. The bypass channel is proposed to be located 
on the west side of Luce Bayou and would remove flow from the Luce Bayou mainstem to reduce the flooding 
along the eastern side of the Luce Bayou mainstem. 

Recently, this project has been modified. The plans to extend the project south of FM 2100 have been halted 
and are not anticipated to resume unless additional funding and community support for this project are 
identified.  The Flood Control District is planning to proceed with the following: 

• Phase 1 is to complete negotiations and enter into a mutually beneficial partnership agreement with 
a local Developer.  

• Phase 2 is to negotiate an agreement with the Texas Department of Transportation to construct a 
detention basin located on either side of FM 2100 adjacent to the roadway in the area of a future 
bypass channel. 

 Proposed Lateral Channel to the Luce Bayou Bypass Channel  
With the potential future Luce Bayou Bypass Channel project, there is a possible opportunity to capture the 
overland sheet flow in PA06 by constructing a lateral channel to convey stormwater to the future bypass 
channel and reduce the ponding in the area.  Four alternative routes for this future lateral channel were 
evaluated as shown in Exhibit 6.  Each alternative lateral channel was investigated to determine the 
estimated changes in flooding depth.  The alternative lateral channel is proposed for future development if 
additional funding becomes available.  The lateral channel remains contingent on the construction of the 
bypass channel to serve as an outfall to reduce the ponding and subsequent overflow across FM 2100. If 
the bypass channel is not constructed, this potential alternative lateral channel would need to be 
reinvestigated.  
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3.2.1. Summary of Results 
3.2.1.1. Structural Flooding 

A reduction in the number of flooded structures occurs for all analyzed storm events with all four lateral 
channel alternatives. All flooded structures are eliminated using any of the lateral channel routes for the 10-
year (10% AEP), 50-year (2% AEP) and 100-year (1% AEP) storm events.  For the 500-year storm event, 
only one structure is inundated due to riverine flooding using Alternatives 1, 2 or 4. Because the reduction in 
the number of homes is identical for three of the four lateral channel routes, the resulting water surface 
elevations of each alternative were compared.  Through this comparison, the greatest reduction in water 
surfaces for structural flooding occurs using Alternative 2, proving it to be the most effective route in reducing 
structural flooding in PA06. 

3.2.1.2. Non-Structural Flooding 
The reduction in the length of inundated roadway is identical for all four lateral channel alternatives.  A 
comparison of the resulting water surfaces for each channel route shows that the overall decrease in the 
water surface elevation is more significant using Alternative 4.   

3.2.1.3. Cost Estimate 
The cost estimate for each channel is comprised of channel construction cost, utility conflict cost and land 
acquisition cost.  Channel construction costs are dependent on the overall length and cross-section of the 
channel.  Because an identical cross-section was utilized for all three lateral channel alternatives, the length 
of the channel is the primary factor in determining the overall construction cost.  As a result, the Alternative 
4 lateral channel had the lowest construction cost.  Utility conflict costs were determined based on the 
information known on the pipelines in the right-of-way area.  As a conservative estimate, the cost of utility 
conflicts included significant relocation of the existing pipelines as a maximum cost condition factor. 
However, further investigation of the pipelines will be necessary to determine whether the utilities conflict 
with the lateral channel design and if relocation is necessary.  Land acquisition costs could be minimized or 
eliminated if a partnership is established, depending on the selected alternative, either with the Texas 
Department of Transportation (TxDOT) or the developer.  This partnership activity would require further 
investigation of each channel route to refine the amount of right-of-way required and determine the possibility 
of coordination with another entity.  Under the identified assumptions for these parameters the lowest cost 
estimate of the four channel routes is Alternative 4.  

Future Development 
In order to assess the measures which would be needed to mitigate increased peak flows created by full 
development within the area, channel improvements to convey future condition flows were determined. 
These proposed improvements for the future conditions were evaluated using the new Atlas 14 100-year 
peak flow rates. Two separate channel improvement alternatives were evaluated for each tributary, one using 
stormwater detention basins to reduce the peak flow amount, and another assuming no detention. A 
summary of required additional right-of-way within each reach of each tributary (upper, middle, and lower) 
based on future conditions without detention and future conditions with detention is provided in Table 2.  As 
shown, there are only minor differences in the required right-of-way widths associated within future conditions 
without detention as compared to those required for future conditions with detention.  This minor change in 
right-of-way requirements would indicate that, when possible, future development should consider 
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construction of improved tributary channels to Luce Bayou adequate for future development, rather than 
including stormwater detention facilities to reduce peak flows within their developments. 

Table 2 – Summary of Channel Improvement Alternatives, Required Right-of-Way Width 

Reach 

Required Right-of-Way Width (ft) 
Future Conditions w/o Detention Future Conditions w/ Detention 

Section Reach Section Reach 
Upper Middle Lower Upper Middle Lower 

S101 110 120 130 110 110 120 
S102 110 150 150 110 150 150 
S107 110 120 130 110 120 130 
S110 110 150 150 110 130 130 
S114 110 120 110 110 110 110 
S115 120 120 120 120 120 120 
S134 120 120 110 110 110 110 
S135 130 160 160 120 140 140 
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4.  Watershed Strategy and Future Development 
4.1.1. Recommendations 

Through the investigation of the problem areas identified in this study, three primary sources of flooding have 
been identified: 1) the Lake Houston flood pool elevation, 2) high flows on the Luce Bayou mainstem, and 3) 
overland sheet flow due to inadequate tributary channels to properly collect stormwater rainfall throughout 
the Luce Bayou watershed. The following sections briefly discuss the ongoing and recommended projects 
to resolve the primary flooding issues in the watershed. 

4.1.2.  Lake Houston Dam Gate Study 
Flooding in the areas identified as PA01 and PA03 is directly related to the flood pool elevation of Lake 
Houston during storm events.  In order to remedy this flooding issue, an additional measure of control for the 
water level of the lake is needed.  The Lake Houston Dam Gate Study is an ongoing project funded by FEMA 
to investigate, design and construct additional dam gates to reduce upstream flooding by permitting a more 
rapid release of water from the existing dam structure.  As a result of the findings of this project, the Lake 
Houston Dam Gate Study has potential to reduce flooding in the Luce Bayou watershed resulting from the 
increased pool elevation of Lake Houston. 

4.1.3.  Luce Bayou Bypass Channel 
Significant flooding occurs in the area identified as PA02 resulting from overbank flow due to heavy flows 
down the mainstem of Luce Bayou.  This area was previously recognized as a problem area in the Huffman 
Area Drainage Analysis Regional Study, which recommended that the most appropriate improvement project 
to address this major problem was the Luce Bayou Bypass Channel project, for which preliminary 
engineering has been conducted.  The purpose of the bypass channel is to divert flow from the Luce Bayou 
mainstem during high flow events to reduce existing out of bank flooding in the surrounding region.  
Consequently, designated funding for Luce Bayou from the Harris County 2018 Bond program ($10 million 
for right-of-way acquisition and construction) is recommended to be used for the Luce Bayou Bypass 
Channel project. 

4.1.4.  Additional Projects 
At this time, the most appropriate improvement project in the watershed is the development and construction 
of the Luce Bayou Bypass Channel.  No funding mechanisms for other projects within the watershed have 
been identified at this time.  The proposed alignment for the bypass channel intersects the area identified as 
PA06.  This area experiences flooding caused by overland sheet flow that eventually pools and overflows 
across the FM 2100 roadway.  Although no additional funding has been identified for other projects at this 
time, an opportunity exists to develop a lateral channel connecting to the bypass to collect and divert the 
ponding sheet flow that eventually inundates FM 2100.  Four alternative routes for this lateral channel were 
investigated to determine the resulting reduction in damages, environmental impact, and cost to be used for 
future project development if the funding becomes available.  Table 3 summarizes the results for the use of 
each lateral channel alternative route. 
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Table 3: Lateral Channel Alternatives Summary 

 

Lateral 
Channel ID 

Channel 
Length 

(ft) 

Channel 
ROW 

(acres) 

Flooding Reduction Environmental 
Constraints 

Pipeline 
Conflicts 

Cost 
Estimate, 
maximum 

($millions) 

Structural Non-
Structural Wetland 

Mitigation Area 

(acres) 1% 
AEP 

0.2% 
AEP 

1% 
AEP 

0.2% 
AEP 

 

Alternative 1 3900 18.09 2 6 0 24 1.13 0 8.5 

Alternative 2 5650 25.77 2 6 0 24 2.11 1 13.5 

Alternative 3 2500 24.00 2 5 0 24 5.40 0 11.5 

Alternative 4 2177 12.53 2 6 0 24 0.00 3 5.5 

 
 Future Development and Operations 

Due to the existing limited development in the Luce Bayou watershed, the potential for future increased 
development is very high.  In order to consider the effects of future development the right-of-way 
requirements were computed to allow a future channel improvement to be constructed, adequate to serve 
all tributaries under fully developed conditions.  The computed required channel capacities for future 
conditions as discussed in Section 3, can be used as a guide for areas that may be developing and therefore 
need channel improvements to serve the full development of the area.  

 Implementation  
The strategy for the Luce Bayou watershed is provided as a potential plan for future actions. Several 
influential factors related to flooding in the Luce Bayou watershed are outside of complete control of the 
Flood Control District.  The Flood Control District, the City of Houston, Harris and Liberty counties, and future 
land developers in the watershed will need to work in partnerships to coordinate drainage improvements and 
to reduce future flooding within this watershed.   

The implementation strategy for the Luce Bayou watershed includes the following recommendations which 
are further explained in the following paragraphs:  
 

• Complete negotiations and enter into a mutually beneficial partnership agreement with the 
developer of the property west of Luce Bayou along the northern side of FM 2100. 

• Negotiate an agreement with TxDOT to construct a regional detention basin located on either side 
of FM 2100 adjacent to the roadway. 

• In the future, work with other property owners and land developers to improve tributary channel 
capacity to meet future fully developed watershed conditions. 

• Work with existing property owners and neighborhoods to devise a route for the future Luce Bayou 
Bypass Channel that meets Commissioners Court approval. 

• Work with TxDOT and local landowners along FM 2100 to provide a new lateral channel to prevent 
overflows from crossing FM 2100. 

• Work with Liberty County to evaluate overflows from Luce Bayou in Liberty County and to consider 
improvement alternatives to eliminate or reduce the impacts of those overflows. 
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4.3.1. Develop Initial Partnership Agreement with Local Developer  
The Flood Control District has entered into negotiations with a landowner of a large tract located along and 
north of FM 2100 west of Luce Bayou with a goal of mutually benefiting the Flood Control District, TxDOT, 
and the developer of the property. If completed satisfactorily, the elements of the agreement provide a 
foundation for drainage improvements which can reduce existing flood risks and improve mobility for all 
neighborhoods in this area. 

4.3.2. Develop Partnership Agreement with TxDOT for Regional Detention 
Basin 

As a part of this strategy, a separate agreement with TxDOT will be needed to acquire additional property to 
construct a regional detention basin located on either side of FM 2100 adjacent or near to the roadway.  This 
regional detention basin would allow expansion of the roadway and would accommodate a larger drainage 
crossing to serve a future Luce Bayou Bypass Channel project 

4.3.3. Improve Tributary Channel Capacity  
Based on the existing low level of development within the watershed, it is apparent that future increased 
development is highly probable. To accommodate ultimate future conditions as investigated during this study, 
the tributary channels draining to Luce Bayou require expansion and modifications to improve capacity.  It is 
proposed that the channel right-of-way within new land developments should be expanded to accommodate 
fully developed conditions, and that the developers consider working with the Flood Control District to 
construct new tributary channels adequate to serve the expected future developments.  

4.3.4. Improve Mainstem Channel Capacity 
The Flood Control District should coordinate with existing property owners and neighborhoods in the Luce 
Bayou watershed to develop an acceptable route for the future Luce Bayou Bypass Channel that meets 
Commissioners Court approval and minimizes neighborhood disruptions and property buyouts. The Bypass 
Channel offers the most realistic opportunity to substantially reduce future flooding in this watershed but will 
need additional funding beyond the Flood Control District’s 2018 Bond Program to maximize its success. 
Additional FEMA grants, partnership opportunities, and other sources of funding should be pursued to enable 
this project to move forward when neighborhood concerns are adequately addressed. 

4.3.5. Construct Lateral Channel to the Bypass Channel 
With the future development of the Luce Bayou Bypass Channel project, there is also potential for additional 
future projects to utilize the increased conveyance to be provided by the bypass to resolve other flooding 
issues in the watershed.  In particular, the proposed construction of a lateral channel connecting to the 
bypass channel has been examined in this study.  This lateral channel will reduce ponding in areas to be 
used for future development and could eliminate the overflow crossing of FM 2100 during extreme rainfall 
events which restrict emergency vehicles and endanger the neighborhoods downstream. This lateral channel 
alternative is contingent on the construction of the Luce Bayou Bypass Channel. If that channel cannot be 
constructed, this potential project will have to be re-examined.  

Available funding for additional projects in the Luce Bayou watershed has not been identified at this time.  
Partnerships with a developer or entity such as TxDOT could possibly provide some funding for the 
recommended lateral to the bypass channel.   This funding would need to include expanded investigation of 
each lateral channel alternative, leading to the selection and final design of a single lateral channel. 
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4.3.6. Investigation of the Overflow in Liberty County 
Computer modeling of the Luce Bayou watershed indicates that an overflow of floodwater occurs out of the 
Luce Bayou watershed in Liberty County causing Luce Bayou flows to enter the Cedar Bayou watershed.  
These predicted overflows occur near the Coastal Water Authority Interbasin Transfer Canal, and because 
the floodwaters do not remain within Luce Bayou, flooding is less severe for Luce Bayou downstream of the 
overflow point.  However, in the future, due to the extension of the Grand Parkway, this overflow area will be 
blocked and will limit the ability of future flows to escape from the watershed. As a result, the severity of 
flooding may increase in Luce Bayou due to the new containment of flow within the watershed. To address 
the possible increases in flow within the watershed that would result from the cutoff of overflow by the Grand 
Parkway, additional research should be conducted and the design plans for the Grand Parkway should be 
evaluated further. Additionally, the amount of flow escaping the watershed must be better quantified to fully 
understand the impacts of the potential changes in the Luce Bayou and Cedar Bayou watersheds. 
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