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Presentation Overview

• Introduce the Buffalo Bayou & Tributaries Resiliency Study 
and its goals – why this matters to you and the region

• What comes next?

• Q&A



History

Early Houston Floods
May-June 1929 and December 1935

Hurricane Harvey 2017



Buffalo Bayou & Tributaries 1940’s original plan 4



Houston then and now 5

2016
1952

View the interactive storymaps on our website 
to learn more about the history of flooding in 
your neighborhood



Hurricane Harvey – August 2017

ADDICKS  RESERVOIR

DATE
ELEVATION 

AT DAM  

SURFACE 
AREA IN 
ACRES

STORAGE IN 
ACRE-FEET

30 AUG 2017 109.09 16,982 217,726
23 APR 2016 102.65 12,834 123,067
09 MAR 1992 97.46 9,189 65,264

SPILLWAY 
DESIGN 
FLOOD 115.00 20,910 329,676

Upstream Downstream

Spillway Design Flood: Largest flood event that Addicks and Barker 
are designed to safely handle 

BARKER RESERVOIR

DATE
ELEVATION 

AT DAM  

SURFACE 
AREA IN 
ACRES

STORAGE IN 
ACRE-FEET

30 AUG 2017 101.56 15,149 170,941
23 APR 2016 95.25 12,090 85,816
09 MAR 1992 93.60 11,494 66,489

SPILLWAY 
DESIGN 
FLOOD 108.00 19,330 281,267

The Dams are designed for events as large and 
larger than Harvey. But, the system is 
constrained due to:
 Upstream change in land use. More water 

reaches the dams and reservoirs fill up faster
 Increased presence of life and property 

upstream and downstream. If the dams hold 
too much water, then pool levels exceed 
government owned land; If too much water is 
released then there are impacts downstream.



Study overview

Authorization: Section 216 of Flood 
Control Act of 1970

Appropriation:  Bipartisan Budget Act of 
2018

Budget:  $7.8 Million (100% federal) with 
contributed technical services from HCFCD

Purpose: Flood Risk Management 

Non-Federal Sponsor: Harris County Flood 
Control District



Goals

• Identify and evaluate how we 
can reduce flood risks 
downstream and upstream of 
Addicks and Barker Dams

• Evaluate the dams for 
continued structural integrity, 
focusing on the uncontrolled 
spillways

Buffalo Bayou @ Below 59 
Bridge

Addicks Reservoir

Addicks Dam

Study goals



Dam Safety Program
Location: Houston, Texas

Program: Dam Safety (Phase 1)

Phase: Construction

Contract Amount: $82,448,259

Completion Date:  December 2020

Sponsor: 100% FED

Purpose: Flood Damage Reduction

Dam Safety Issues: 
High risk associated with the seepage and 
piping beneath, around, and near the outlet 
works structure conduits

Population at Risk: 1.2 million

Potential Economic 
Consequences: $60 billion
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Dam Safety Program

Barker Structure—21 April 2020

Addicks Structure—21 April 2020

Construction
of new 

outlet control 
structures 

at
Addicks and 
Barker dams

Both new outlet 
works have 

been in 
operation since 

March 2020

Addicks Structure—Spring 2019

Barker Structure—Spring 2019
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11Planning  process

Initial Measures
Formulate alternatives

Tentatively
Selected 
Plan

Specify problems and 
opportunities

Evaluation Criteria
• Reduction in Flood Damages
• Depths of flooding
• Impacts to Life Safety
• Costs
• Impacts to Critical 

Infrastructure
• Required Mitigation
• Impacts to T&E species
• Cultural Impacts
• Resiliency

Pumps Injection wells
Diversions      Relocation
Tunnels Reservoir excavation
Acquisition Channel Improvement
Elevation Spillway Improvement
Detention Bypass
Dam Raising Levees/Floodwalls

Screening 
alternatives



Evaluating alternatives 12

 ability to meet reduce risks to life safety and property

 technical feasibility (Can the alternative be designed and built?)

 economic feasibility (Is the alternative a cost-effective way of meeting the 
purpose and need?)

 consideration of potential effects to identified environmental and social 
resources  



Study to date 13

Scoping 
• Early alternatives 

concepts
• Public 

engagement and 
input

Formulation of 
Alternatives and 
Technical Analysis

Interim Report 
• Analysis and 

alternatives to date
• Public engagement 

and input 
• Hydraulics & hydrology modeling
• Engineering conceptual design 
• Environmental habitat & impact 

assessments
• Economic analysis

Spring 2019 October 2020



14No action alternative 



15Study phases and public involvement

www.swg.usace.army.mil

Spring 2019 October 2020 Fall 2022 December 2023



Questions 16

Follow the study: 
email:  BBTRS@usace.army.mil
https://www.swg.usace.army.mil



Scott R. Elmer, P.E.
Assistant Director of Operations

Energy Corridor Project Updates
February 10, 2022
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Flooding conditions can occur year-round, and you do not have to 
live in the 100-year floodplain to be at risk.

Flood loss claims as a result of Hurricane Harvey
Approximately 68% were outside of the FEMA mapped 100-year floodplain.



Our Mission
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Provide flood damage reduction projects 
that work, with appropriate regard for 
community and natural values.

Energy Corridor Update
February 10, 2022
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Harris County 
Watersheds

What is a 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.

Energy Corridor Update
February 10, 2022



Bond Approved on August 25, 2018
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$2.5B Bond funds 
+ ~$2.4B Partner funds ($1.35B received)
= ~$4.9B Total anticipated

As updated March 2021
• 181 projects across all watersheds (ALL 2018 

Bond Projects initiated as of August 25, 2021)

• 38 projects added based on community input 
($400M+)

Energy Corridor Update
February 10, 2022





Active Bond Projects
181 out of 181

Total Bond Projects: 181

Total Bond Projects Approved by Voters

7

Bond Funds 
Authorized*

$650M

Total Bond Amount: $2.5 billion

* This figure represents total bond dollars allocated to projects

Energy Corridor Update
February 10, 2022



Bond Program Funding
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LOCAL PARTNER FUNDING

$111 million
Total Non-Federal Partnership Projects

(includes local share)

HARVEY-RELATED GRANT FUNDING

$1.1 billion
Total application amount

(includes requested $827 million grant 
and $265 million local share)

Energy Corridor Update
February 10, 2022



Awarded Contracts
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CONSTRUCTION CONTRACTS AWARDED

$552 million
Across 96 contracts for capital improvements and repairs

SERVICE CONTRACTS AWARDED

$251 million
Across 458 professional service consultant agreements

Energy Corridor Update
February 10, 2022



Community Engagement
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Community engagement is a critical component of our work to ensure residents are 
aware of and understand the flood damage reduction projects in their neighborhoods.

• 150 Bond Program Community Engagement Meetings
• 12,000+ registered attendees
• 8,000+ Bond Program comments received
• 1.5 million+ HCFCD.ORG visitors
• 20,000+ Twitter
• 9,000+ Facebook

Energy Corridor Update
February 10, 2022
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BBTRS
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• USACE led study

• Interim report issued Oct. 
2020

• Public comments through 
November 20, 2020

• 2,000+ comments received

• Comment Take-aways
• General public opposition to 

channel improvements

• Widespread public interests in 
tunnels

Energy Corridor Update
February 10, 2022
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Energy Corridor Update
February 10, 2022
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Feasibility Studies in Addicks & Barker
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Project 
Identification 

Number Project Name Short Description
Cost to Complete or 

Estimated Cost

Status (Complete, 
Active, Future 

Project)
U500-00-00-P006 Feasibility Study of Upper Cypress 

Creek /Addicks Reservoir Shallow 
Storage Areas 

Study evaluated the cumulative benefits and costs of a concept to construct shallow storage areas on private properties, distributed throughout the Upper Cypress Creek 
watershed, to reduce flooding impacts in the Upper Cypress Creek and Barker Reservoir Watersheds.  This study compared the shallow storage area concept benefits to the 
benefits of a third reservoir and quantified the benefits this concept would have on the existing Cypress Creek overflow into Addicks and Barker Reservoirs.  

$                          360,000 Complete

U101-00-00-P002 Lower South Mayde Creek Flood Risk 
Reduction Feasibility Study

Feasibility study conducted on South Mayde Creek  to identify measures HCFCD could implement in order to reduce flood risks for the existing communities along South Mayde 
Creek, downstream of the GrandParkway (US99).  Flood reduction measures considered during the study included regional detention, channel modifications, and the 
identification of paths where overland sheet flow could be improved to reduce ponding.

$                          167,859 Complete

U101-00-00-P004 Upper South Mayde Creek Planning 
Study

The general study area is bounded by the Grand Parkway to the east, Morton Road to the south, Katy-Hockley Road to the west, and FM 529 to the north. Multiple independent 
developments and road improvement projects are occurring within this general area which consists of much of the headwater area of South Mayde Creek, a tributary of the 
Addicks watershed which has experienced widespread flooding in the past, mostly in areas downstream of the study area.
The purpose of this study is to identify and coordinate all current and proposed development and roadway projects within the general study area as well as potential regional or 
sub-regional conveyance and mitigation facilities to provide more effective drainage and enhanced mitigation for this rapidly developing area. 

$                          454,970 Active

U102-00-00-P002 Bear Creek Watershed Feasibility Study Feasibility study of the Bear Creek watershed to identify a corridor along the Bear Creek mainstem that would contain a target (possibly 100-year event) channel level of service. 
This study will evaluate development activity to determine its impact on the ability to acquire a corridor.  This study will also evalaute possible updates to HCFCD's detention and 
retention policies as well as evaluate other plans associated with the Cypress Creek overflow into Addicks Reservoir Watershed. 

TBD ($500,000 to 
$750,000 working 

estimate, will be finalized 
when scope is finalized)

Future

G103-00-00-P004 San Jacinto Regional Watershed Master 
Drainage Plan (SJRWMDP)

Regional flood risk reduction planning study for the San Jacinto River watershed upstream of I-10.  Study developed a linked unsteady hydraulic model of all major tributaries of 
the River.  An alternatives analysis was completed that evaluated a number of flood damage reduction alternatives and their benefits.  Cypress Creek, being a major tributary in 
the San Jacinto River watershed, was included in the overall hydraulic model, however no flood damage reduction alterntives were evaluated along Cypress Creek.  

$                 2,777,980.84 Complete

W100-00-00-P008 Feasibility Study of W151-00-00 and 
W153-00-00

Bond project originated from community input process.  HCFCD plans to review previously conducted studies, update these studies to include newly contructed drainage 
infrastructure and land use changes, prepare cost estimates, and produce preliminary schematic design for flood reduction solutions that are determined to be feasible for 
channels W151-00-00 and W153-00-00.  Project is on-hold waiting on the City of Houston to evelaute subsurface (underground) detention sites, which will be incorporated into 
the overall feasibility study report. 

$                 1,010,000.00 On-Hold

W100-00-00-P009 Hydraulic Evaluation of Bridge 
Crossings and High-flow Bypasses on 
Buffalo Bayou Channel

Bond project originated from community input process.   Feasibility study to determine the hydraulic performance of bridge crossings on mainstem of Buffalo Bayou and to 
investigate potential benefits of high flow bypasses installed at select locations along the Bayou. The study included survey near Beltway 8, as well as an approximation of how 
much detention would be needed to offset conveyance improvements through bridges at those locations where bridge modifications were considered. Study did not identify a 
feasible action to be taken.  

$                    371,419.86 Complete

W100-00-00-P010 Investigation of Effectiveness of Micro-
Detention in Buffalo Bayou Watershed

Study to determine the effectiveness and feasibility of micro-detention in the Buffalo Bayou Watershed.  Study will identify flooding problems throughout the watershed and 
then identify an inventory of possible land tracts where micro-detention could be constructed.  The study will then evaluate a handful of tracts to determine the amount of 
detention volume that could be implemented.  

TBD ($250,000 to 
$350,000 working 

estimate, will be finalized 
when scope is finalized)

Future

W141-00-00-XXX Feasibility Study of W141-00-00 Feasibility study of the W141-00-00 watershed to identify existing flood issues and to identify projects that could be implemented to reduce flooding of structures, streets, and of 
land parcels due to ponding of floodwaters.  Study will also evaluate and quantify channel erosion issues along the mainstem of W141-00-00 and provide recommendations for 
actions to stabalize the channel.  

TBD ($350,000 to 
$500,000 working 

estimate, will be finalized 
when scope is finalized)

Future

W157-00-00-XXX Feasibility Study of W157-00-00 Feasibility study of the W157-00-00 watershed to identify existing flood issues and to identify projects that could be implemented to reduce flooding of structures, streets, and of 
land parcels due to ponding of floodwaters. 

TBD ($300,000 to 
$400,000 working 

estimate, will be finalized 
when scope is finalized)

Future



Addicks & Barker Reservoir 
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PROJECT ID PROJECT NAME WATERSHED BOND ID
TOTAL 

ESTIMATE DESCRIPTION

U500-01-00-E001
Langham Creek Regional Stormwater Detention 
Basin Phase II

Addicks 
Reservoir $650,000

U501-07-00-E001
Grand Parkway at Clay Stormwater Detention 
Basin

Addicks 
Reservoir C-48 $94,000,000

The South Mayde Creek watershed has experienced repeated structural flooding, most notably in April 2009, April 2016, and from 
Hurricane Harvey. Portions of the watershed also experience extensive street flooding which persists for several hours after a storm 
event, creating significant delays and traffic back-ups in local neighborhoods. A feasibility study was conducted by HDR, Inc. to identify 
and evaluate alternatives for reducing the depth, duration, and frequency of structural and street flooding along South Mayde Creek 
from State Highway 99 to Greenhouse Road.

U100-00-00-E009
Upper Langham Creek Frontier Program 
Engineering

Addicks 
Reservoir F-54 $10,000,000

This project is part of the Upper Langham Creek Program that will reduce the risk of flooding for over 2,500 structures pre-Atlas 14 1% 
AEP (100-year) floodplain

U100-00-00-G001
Upper Langham Creek Frontier - Program 
Management

Addicks 
Reservoir

U520-01-00-E003 Dinner Creek Detention Basin
Addicks

Reservoir C-38 $15,000,000

The project is located within the Addicks watershed just southeast of the intersection of Greenhouse Road and FM 529. This project can 
provide a regional solution for meeting the HCFCDs new retention requirements as part of the Supplemental Guidelines for 
Development. As part of this project, grant funding will be explored since there is a LMI benefit that may qualify. The current bond 
funding allocated for this project will not cover construction costs.

U501-06-00-E001

PER, ROW Acquisition, Design, and Construction 
of a stormwater detention basin on South 
Mayde Creek

Addicks 
Reservoir C-46 $16,000,000

Detention is required for reduction of flood damage to neighborhoods along South Mayde Creek. Project was identified in the January,
2017 Lower South Mayde Creek Drainage Feasibility Study by HDR.

U502-10-00-E001

ROW Acquisition, Development, Design, and 
Construction of Detention Basin, HCFCD Unit 
No. U502-10-00

Addicks 
Reservoir F-83 $21,000,000

John Paul Landing is at the upstream end of both the Langham and Bear Creek watersheds, but for now is only connected to Langham
Creek. Continued westward expansion of John Paul Landing is not possible, since too much flow would be sent into Langham instead of 
Bear. A secondary outfall to Bear Creek is planned, but unless ultimate Bear Creek expansion is implemented, additional mitigation is 
necessary. This tract could provide that mitigation.

U100-00-00-E008 Upper Langham Creek Frontier Engineering
Addicks 

Reservoir

U500-02-00-E001 Greenhouse Stormwater Detention Basin
Addicks 

Reservoir

U100-00-00-G002 Addicks Reservoir De-Silting Project - Phase I
Addicks 

Reservoir

The work effort will begin with a pilot project that will evaluate the existing conditions of three channels that drain into the Addicks
Reservoir. This will include field investigation, survey, and will result in removal of sediment and structural repairs, as needed to restore 
the channel to their design capacity. The three channels are:

T100-00-00-G001 Barker Reservoir Sediment Removal Project
Barker 

Reservoir F-52 $20,000,000

Project will consist of evaluating the existing conditions of multiple channels that drain into the Barker Reservoir. This will include field 
investigation, survey, and will result in removal of sediment and structural repairs, as needed, to restore the channel to their design 
capacity. A prioritized plan for de-silting channels will be developed.



Buffalo Bayou & Cypress Creek Watershed

Energy Corridor Update 
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PROJECT ID PROJECT NAME WATERSHED BOND ID
TOTAL 

ESTIMATE DESCRIPTION

W100-00-00-E001
Construction of Linear Detention on 
Buffalo Bayou Buffalo Bayou F-58 $10,000,000 Reduce the risk of flooding along Buffalo Bayou with construction of additional stormwater detention volume on land already owned by the District.

W100-00-00-R003 1119 Commerce Street Buffalo Bayou F-82 $5,000,000

The Harris County Flood Control District purchased the property at 1119 Commerce Street in 2010 with the intent of improving stormwater conveyance along 
Buffalo Bayou through downtown Houston. Following an architectural and structural evaluation that concluded the building on the property is in poor 
condition, structurally unsound and unsafe for occupants, the Flood Control District terminated leases with building tenants and explored options for 
demolishing the building. Demolition of the building, which was located between Fannin and San Jacinto streets on the south bank of Buffalo Bayou, was 
completed in Fall 2020. Crews also constructed piling along the roadways and the banks of Buffalo Bayou to ensure the stability and strength of roadway 
foundations and bayou banks.

E200-00-00-E002 North Canal Buffalo Bayou C-39 $20,000,000

The North Canal is a flood mitigation and partnership project among the City of Houston (lead agency), the Flood Control District, Texas Department of 
Transportation, and the Memorial Heights Redevelopment Authority (TIRZ 5). The North Canal project has been under consideration for many years and is 
expected to play an integral role in reducing flooding to the central business district and areas west of downtown, upstream along White Oak and Buffalo 
bayous.

K500-21-00-E001 Mercer Stormwater Detention Basin Cypress Creek F-88 $40,381,940

The primary goal of this project is intended to provide reduced flooding within the Cypress Creek watershed by constructing a regional storm water detention 
basin in the Cypress Creek watershed and a local storm water detention basin in the Timberlane neighborhood area to reduce flood damage. This project will 
help reduce the vulnerability of residential homes to future flooding events. In addition to the reduction of flood damage it will also provide opportunity for 
community and recreational facilities by others. This project will require the acquisition of additional property that will allow opportunity for community 
facilities needs such as Mercer Arboretum Botanic Gardens' relocation of its equipment storage facility and infrastructure to an area less vulnerable to 
flooding.

K140-00-00-X023

Natural Stable Channel Design for 
Pillot Gully Erosion Repairs and 
Stabilization Cypress Creek F-22 $3,400,000

Beginning as a maintenance project to repair a failed control structure, this project is now a natural stable channel design to repair the entire reach of Pillot
Gully from Vintage Parkway downstream nearly to its confluence with Cypress Creek.

K100-00-00-G002
Major Maintenance of Cypress Creek 
and Tributaries Cypress Creek CI-012 $60,000,000

The purpose of this project is to evaluate the sediment levels, erosion, and infrastructure damage required to develop repair plans. An accumulation of 
sediment, erosion and infrastructure damage may block stormwater outfall pipes and reduce the ability of the channel and tributaries to effectively convey 
stormwater. The goal is to make sure this channel and tributaries function at design capacity and carry stormwater out of surrounding neighborhoods. The 
project is limited to channels within Harris County and the Flood Control District property rights.

K163-00-00-E002
K163-00-00 Channel Conveyance 
Improvements Cypress Creek F-23 $8,500,000

Feasibility and PDR only (2010-2011). All Stages (2011-2015). Reports of repetitive flooding in the area particularly within the TImberlake Subdivision. There 
was documented structural flooding of homes in April of 2009. Saracen Park is also adjacent to the channel and experienced structural flooding in October 
1994, October of 1998 and November 1998.

K500-23-00-E002 TC Jester Detention Basin Cypress Creek Preliminary Engineering Report for the Cypresswood Detention basin to reduce the risk of flooding damage within Cypress Creek

K500-27-00-E001 Westador Stormwater Detention Basin Cypress Creek F-88 $40,381,940

Design and construct Stormwater Detention basin that met the CDBG-MIT $10 million capped construction cost criteria. The proposed basin anticipated to 
provide 487 ac-ft based on the high level analysis performed by Freese and Nichols as shown in their study for the project that is attached under Additional 
Attachments.

K700-01-00-Y002 Katy Hockley Mitigation Bank Cypress Creek F-24 $9,300,000

There are currently no wetland mitigation options in the Addicks-Barker Reservoir Watersheds. HCFCD is in the process of permitting the Katy Hockley 
Mitigation Bank to offset emergent wetland impacts. Once permitted, HCFCD will begin construction to create wetlands on K700-01-00. This Project will be 
used to track Bond Program Funding separate from the K700-01-00-Y001 project ID

K100-00-00-P007

Cypress Creek Watershed Detention 
Basins and Major Tributaries 
Implementation Plan Cypress Creek

At the completion of this implementation plan, we anticipate that the consultant will be engaged to provide continuous program management services. This 
program management is intended to provide H&H support to what will likely be several ongoing PERs/designs of the various projects outlined in the 
implementation plan, as well as periodic watershed-wide model updates. With a multitude of variables to toggle, continual H&H support will be vital to 
ensure the program functions as a whole while production of its many components can be implemented.



For more information…
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• Please go to the Harris County Flood Control District webpage www.hcfcd.org

Click here for 
2018 Bond InfoFind your 

watershed

http://www.hcfcd.org/
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Please visit our website at
www.hcfcd.org to learn more 
about projects and upcoming 
community meetings, ask 
questions and sign up for our 
mailing list.

We want to hear from you!

@hcfcd

@hcfloodcontrol

@hcfcd

Harris County Flood 
Control District

Harris County Flood 
Control District

Energy Corridor Update
February 10, 2022
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