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Houston Texas & the Harris County Flood Control 
District
Houston Texas & the Harris County Flood Control 
District



 4.09 million 
people in 
Houston & 
Harris County

 HCFCD 
manages 22 
watersheds 
with 2,500 
miles of 
bayous and 
channels in 
Harris County

Harris County Flood Control DistrictHarris County Flood Control District



Harris County Drainage NetworksHarris County Drainage Networks



Coastal Prairie Physiographic ProvinceCoastal Prairie Physiographic Province



Recent “Named” Flooding in HoustonRecent “Named” Flooding in Houston

 2001 – Tropical Storm “Allison”

 2006 – “Juneteenth” Flood

 2008 – Hurricane “Ike”

 2015 – “Tax Day” Flood

 2016– “Memorial Day” Flood

 2017 – Hurricane “Harvey”



Timeline for HCFCD Natural Stable Channel 
Solutions for Channel Resiliency
Timeline for HCFCD Natural Stable Channel 
Solutions for Channel Resiliency

 2001 – T.S. Allison Recovery Program (TSARP)

 2006 – 1st NCD project (Cypress Crk @ Meyer Park – Reach 1)

 2008 – Countywide Fluvial Geomorphic Study

 2015 – Addition of NSCD prescriptions to specifications

 2016 – Development of NSCD Guidance Manual

 2018 – Development of Watershed Level NSCD Plan



HCFCD Countywide Fluvial Geomorphic Study (2008)HCFCD Countywide Fluvial Geomorphic Study (2008)

 45 streams 
surveyed



Harris County Flood Control District SolutionsHarris County Flood Control District Solutions

 Rosgen Priority 2 Restoration wherever 
possible

 Promotion of Rosgen Priority 1 Restoration in 
headwaters



HCFCD Priority 2 Restoration ComponentsHCFCD Priority 2 Restoration Components
 Establish equilibrium at lower elevation



HCFCD Priority 2 Restoration ComponentsHCFCD Priority 2 Restoration Components

 Rosgen C channels (with possible transition to E channel)
 Nominal bankfull floodplain bench (Min: 3 x WBKF)



 Rosgen B (step-pool) channels where lateral constraints 
or slopes require

 Nominal bankfull floodplain bench (Min: 2 x WBKF)

HCFCD Priority 2 Restoration ComponentsHCFCD Priority 2 Restoration Components



HCFCD Priority 2 Restoration ComponentsHCFCD Priority 2 Restoration Components

 Stormwater quality wetlands on bankfull bench



HCFCD Priority 2 Restoration ComponentsHCFCD Priority 2 Restoration Components

 Greenway trails on bankfull bench



HCFCD Priority 2 Restoration ComponentsHCFCD Priority 2 Restoration Components

 Bankfull channel-spanning crossings & floodplain culverts



Tributary to Big Gulch @ North Shore 
Family Park, Houston 
Tributary to Big Gulch @ North Shore 
Family Park, Houston 

 115 acres (.18 mi2) drainage 
area

 Watershed is completely 
piped subdivision (no 
sediment load) with no 
stormwater detention 
(flashy) 

 “Sugar” sand banks and relic 
refuse burn pits (melted 
glass and metal) uncovered 
by downcutting stream

 Steep system for Houston 
(2%)

 “Hungry” (no sediment load) 
and flashy flows

 Downcutting (over 10 feet) 
and over-widening in channel 
evolution

 Overwidening threatens park 
on one side, schools on the 
other side, and stormsewer 
outfalls



Pre-ImprovementPre-Improvement

Photo 1

Photo 2



Pre-ImprovementPre-Improvement

Photo 3

Photo 4



Pre-ImprovementPre-Improvement

Photo 5

Photo 6



Pre-ImprovementPre-Improvement

Photo 7

Photo 8



Pre-ImprovementPre-Improvement

Photo 9

Photo 10



Pre-ImprovementPre-Improvement

Photo 11

Photo 12



ImprovementsImprovements
 Relocated 

Priority 2 NCD 
Channel

 Constructed 
Boulder Riffles

 Constructed 
Floodplain 
Bench

 Stabilized 
Banks & Slopes

 Floodplain 
SWQ Wetlands

 Grass & Tree 
Plantings

 Backslope 
Interceptors

 Armored 
Stormsewer 
Outfalls



After (July 2015)After (July 2015)
 Project Completed: April 2015 
 Memorial Day Flood: May 2015 



After (July 2015)After (July 2015)
 Project Completed: April 2015 
 Memorial Day Flood: May 2015 



After (July 2015)After (July 2015)
 Project Completed: April 2015 
 Memorial Day Flood: May 2015 



After (July 2015)After (July 2015)
 Project Completed: April 2015 
 Memorial Day Flood: May 2015 



After (July 2015)After (July 2015)
 Project Completed: April 2015 
 Memorial Day Flood: May 2015 



After (July 2015)After (July 2015)
 Project Completed: April 2015 
 Memorial Day Flood: May 2015 



After (July 2017)After (July 2017)
 HCFCD Repaired in late 2015
 Stable and self-improving after Tax Day Flood (2016), and Hurricane 

Harvey (2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



After (July 2017)After (July 2017)



Cypress Creek @ Mayer Park, HoustonCypress Creek @ Mayer Park, Houston

 189 mi2 drainage area
 Sand bed & banks with 

stiff marine clay 
outcroppings acting as 
natural, slowly melting 
grade control 

 Natural, but majority 
of reaches in area had 
been dredged in the 
past

 Unstable reaches 
upstream sending large 
sediment loads through 
project reach

 Overwidening
threatens park 
infrastructure and 
stormsewer outfalls



Park LayoutPark Layout



Project ExtentsProject Extents



Reach I – Pre-ImprovementReach I – Pre-Improvement



Reach I – Pre-ImprovementReach I – Pre-Improvement



Reach I – Pre-ImprovementReach I – Pre-Improvement



Reach I – Pre-ImprovementReach I – Pre-Improvement



Reach I – ImprovementsReach I – Improvements
 Relocated Priority 2 

NCD Meander Bend
 Riprap Armored 

Channel Toe (Both 
Banks)

 Constructed 
Floodplain Bench

 Stabilized Banks & 
Slopes

 Floodplain SWQ 
Wetlands

 Grass & Tree Plantings
 Backslope 

Interceptors
 Armored Stormsewer 

Outfalls



Reach 1 Before and Post-Const. 
(2006)
Reach 1 Before and Post-Const. 
(2006)



Reach 1 Before and Post-Const. 
(2006)
Reach 1 Before and Post-Const. 
(2006)



Reach 2 - ExistingReach 2 - Existing



Reach 2 - ExistingReach 2 - Existing



Reach 2 - ImprovementsReach 2 - Improvements
 New, Priority 2 

NCD Channel
 Constructed 

Boulder Riffles
 Constructed 

Floodplain Bench
 Stabilized Slopes
 Floodplain 

Wetlands
 Grass & Tree 

Plantings
 Armored 

Stormsewer 
Outfalls

 Greenway & Park 
Trail Alignments



Reach 2 - ImprovementsReach 2 - Improvements



Reach 2 - ConstructionReach 2 - Construction



Reach 2 - ConstructionReach 2 - Construction



Reach 2 - ConstructionReach 2 - Construction



Project Linear Park/Greenway PlanProject Linear Park/Greenway Plan



Project Linear Park/Greenway PlanProject Linear Park/Greenway Plan



Reach 1 Before & After (2009)Reach 1 Before & After (2009)

BEFORE

AFTER

 Stable and self-improving after 8 bankfull events



Reaches 1 & 2 After (2017)Reaches 1 & 2 After (2017)
 Stable and self-improving after Memorial Day Flood (2015), 

Tax Day Flood (2016), and Hurricane Harvey (2017)



Reaches 1 & 2 After (2017)Reaches 1 & 2 After (2017)
 Stable and self-improving after Memorial Day Flood (2015), 

Tax Day Flood (2016), and Hurricane Harvey (2017)



Hunting Bayou Joint USACE Flood Risk 
Reduction Project
Hunting Bayou Joint USACE Flood Risk 
Reduction Project

 Objectives:
 Contain 10 or 25-year 

storm within FCC 
banks

 Greenway trails
 3.8 miles of channel 

modifications 
 Modification or 

replacement of:
 4 pedestrian bridges
 22 vehicular bridge 

structures
 6 rail and road 

bridges 
 75 acres of off-line 

detention



Upper Hunting Bayou Joint USACE 
Flood Damage Reduction Project
Upper Hunting Bayou Joint USACE 
Flood Damage Reduction Project



Upper Hunting Bayou Joint USACE 
Flood Damage Reduction Project
Upper Hunting Bayou Joint USACE 
Flood Damage Reduction Project
 Rosgen C 

Channel 
(upstream 
end)



Upper Hunting Bayou Joint USACE 
Flood Damage Reduction Project
Upper Hunting Bayou Joint USACE 
Flood Damage Reduction Project
 Rosgen B 

Channel 
(downstream 
end)



NSCD Concepts for Little Cypress 
Creek Master Drainage Plan
NSCD Concepts for Little Cypress 
Creek Master Drainage Plan

 Harris Cnty. “Frontier” 
is rapidly developing 
quasi-rural lands in NW 
Harris Cnty.

 Streams and channels 
already experiencing 
channel instability from 
hydromodification

 HCFCD will develop 
Priority 2 NSCD 
channels inside FCCs & 
detention basins to 
accommodate future 
growth

Study

Hou



NSCD Concepts for Little Cypress 
Creek Master Drainage Plan
NSCD Concepts for Little Cypress 
Creek Master Drainage Plan



NSCD Concepts for Little Cypress 
Creek Master Drainage Plan
NSCD Concepts for Little Cypress 
Creek Master Drainage Plan



NSCD Concepts for Little Cypress 
Creek Master Drainage Plan
NSCD Concepts for Little Cypress 
Creek Master Drainage Plan



NSCD Concepts for Little Cypress 
Creek Master Drainage Plan
NSCD Concepts for Little Cypress 
Creek Master Drainage Plan



NSCD Concepts for Little Cypress 
Creek Master Drainage Plan
NSCD Concepts for Little Cypress 
Creek Master Drainage Plan



Cypress Creek Overflow & Priority 1 
Restoration of Headwater Streams
Cypress Creek Overflow & Priority 1 
Restoration of Headwater Streams



Katy Prairie Stream MitigationKaty Prairie Stream Mitigation



Project Partners

• Restoration Systems LLC
• Warren Ranch
• Katy Prairie Conservancy
• Stantec
• Forbes Consultancy
• Land Mechanics
• Wright Contracting
• Stuckey’s Contract 

Services



Project Background

Summary
• Umbrella Mitigation 

Bank
• PRM for the Grand 

Parkway
• 5 Phases
• Phases 1 – 4 

Constructed
• 86,000 Total Feet
• Post Construction 

Monitoring























Monitoring 
Summary
• As-Built Survey
• Geomorphic Survey

• Longitudinal Profile
• Cross Sections

• Photographic Documentation
• Vegetation Survey

• Species Composition
• % Cover
• Density

• Level 1 Stream Condition 
Assessment

• Bankfull Event 





Daily Gage Height Jan. – Dec. 2017



















Photos Station 1 – As-Built Survey



Photos Station 1 – 2013



Photos Station 1 – 2014



Photos Station 1 – 2015



Photos Station 1 – 2016



Photos Station 1 – 2017



Summary
• Importance of Floodplain 

Access
• Majority of Site Performing 

Well
• Few Areas in Need of 

Repair
• Areas with Difficulty 

Establishing Vegetation
• Poor Topsoil Conditions



Thank you!Thank you!


