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OUTLINE

 Project Goal
 Purpose
 Prioritization
 Focus Area

Presenter Notes
Presentation Notes
Good afternoon, everyone.  I am glad to be here and update you all on our efforts with Stormwater Master Model and Plan for the City of Houston.
We’’ll go over the goals of the project;  the purpose of running this type of analysis; how we prioritize areas at risk;  and finally go over focus areas.
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DRAINAGE INFRASTRUCTURE

City Infrastructure Statistics

Area 609 sq. miles

Manholes 47,000

Pipe > 24” 3,000 miles

Pipe > 36” 1,700 miles

Roadside Ditches 2,500 miles

Unstudied Channels 310 miles

Studied Channels 776 miles

Area in 500-year Floodplain 479 sq. miles

FEMA Flood Claims (since 2015) 55,000

Presenter Notes
Presentation Notes
Some metrics about Houston and our storm system:
We cover an area of about 600 plus sq miles.
We have over 3,000 miles of storm sewer and 2,500 miles of roadside ditches
All within 11 watersheds
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PAST EFFORTS
• Comprehensive Drainage Plan -1999
• GIS analysis of the City’s storm sewer
• Pre-Atlas 14 rainfall
• Identification of adequate/inadequate 

systems
• Used to develop CIP’s for the drainage 

infrastructure
• City surveyed the roadside ditch system in 

2016
• Updated the CDP by combining the storm 

sewer system with the roadside ditch 
coverage

• Used current LiDAR to burn in the terrain 
which help create new outfall delineations

• Effort provided a view of the entire City and 
its infrastructure capacity

Presenter Notes
Presentation Notes
Over the years Houston Public Works has planned and created various efforts in identifying and implementing stormwater improvements.  
In 1999, we created the Comprehensive Drainage Plan which analyzed all our storm sewer systems.  
This plan helped developed our Capital Improvement Plan for many years.   

However, it lacked Roadside Ditch data, so in 2015, we collected and inventory all of our roadside ditches.  
This data was then combined with the latest storm sewer network to analyze the entire City from ditches to storm pipe.
Using updated Lidar and a hydraulically connected storm and ditch system,  we had an updated view of  the entire City with new outfall delineations.  

With the updated storm network of integrated pipe and roadside ditch system, the next step would be to model the City!
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STORMWATER MASTER PLAN STARTUP

 2018
o Funding release from CDBG-DR 17 and application submitted by 

COH

 Funding:
o CDBG-MIT 2017 – 5 Consultants, 11 Watersheds

o TWDB – Sims Bayou Watershed (Pilot) and Project Technical 
Management

 Project Organization:
o Reviewed infrastructure similarities and differences between 

watersheds, highlighted components of each to inform data 
collection and model development challenges.

o Divided City into 6 watershed groups due to watershed 
characteristics and familiarity.

Presenter Notes
Presentation Notes
With funding assistance from TWDB and CDBG, the City was able to procure 6 consultant teams to model all the watersheds within the City Limits
With our Program Manager, Halff Engineering, we started a pilot study in the Sims Bayou Watershed.  The pilot study allowed the program managers to create technical white papers, and standards methodologies for modeling, which allowed for consistency in  modelling for all  the watershed teams.  



7

CITY WATERSHEDS

• Each Watershed 
Analyzed

• Model shows water 
movement and areas of 
flood risk

Presenter Notes
Presentation Notes
The final analysis provided a 2-Dimensional model of the entire City within the 11 watersheds.  
As we review the model output, we can see areas of risk, at what flood frequency structures are impacted and when roadways become inaccessible.  
We’ll use this data to create our Flood Risk Index that you’ll see further in the presentation.  
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HOUSTON STORMWATER MASTER PLAN

www.houstonpublicworks.org/houston-stormwater-master-plan

Presenter Notes
Presentation Notes
We recently launched our website which shares the overall project effort, watershed analysis and metrics, technical documentation, and a soon to be released map viewer. 

Please see our website at HoustonPublicWorks.org for more details. 
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STORMWATER MASTER PLAN VIEWER

Presenter Notes
Presentation Notes
We are finalizing our web viewer, but I wanted to give you a sneak peak of what you’ll be seeing.  

With our viewer, you can see a Citywide view of all our watersheds, and tributary systems.  
As we zoom in, we are able to view storm systems, their level of service, and area of flooding risk.
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DATA AND PRIORITIZATION

• 550,000
• Structures   

Modeled

• 500
• Miles of Channel 

Modeled

1,900
Miles of Storm 
Sewer Modeled

• 2,800
• Miles of Roadside 

Ditch Modeled

 Raster for Various Flood Frequencies

 Population Associated to Structure

 Critical Facilities

 Mobility and Access

Presenter Notes
Presentation Notes
Now that we have all this data; various flood frequencies, structural risk identified, critical facilities, and information about our drainage network, we need to focus on prioritizing areas of concern.  
We have created a methodology to help us plan and prioritize what we do next. 
Which leads us into Flood Risk Index and our Hexagon grid system.  
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INSTANCE FACTOR AND FLOOD RISK INDEX 

Flood Risk Index 
(FRI)

Structural 
Flooding 
Factor

Roadway 
Flooding 
Factor

Critical 
Facilities 
Factor

Population 
Factor

Weight factors based on 
desired approach

 Compares impacts of flooding across the City
 Provides one general number for each hexagon
 Factors can vary based on agency 

recommendations

OR 

Presenter Notes
Presentation Notes
So, what is our Flood Risk Index.
The Flood Risk Index is a combination of the Instance of Flood Frequency and the Population of the structures.  
This method allows us to account for MF and other land use types and their associated population. 
With the data we have collected, we can also include or run risk factors using roadway ponding and access to critical facilities.  
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INSTANCE FACTOR AND FLOOD RISK INDEX 

Available Data
 Structural Instances

o FFE
o Population
o Critical Facilities

 Roadway Instances
o Centerline Elevations
o ≥ 6” of Ponding

Presenter Notes
Presentation Notes
When we calculate the Instance factor for each structure, we then aggregate them all to a hexagon grid to create a Risk Index.   
This grid helps capture data evenly through the city and covers about 2 to 3 city blocks.   
With this image you can see the grid with more instances will have a higher risk index.  
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FLOOD RISK INDEX

Presenter Notes
Presentation Notes
Using the Flood Depth Raster's, structural footprints, and population data, we are able to produce a 
‘Flood Risk Index’    As discussed, the index combines instances of flooding for the various flood frequencies and structural population.
  
Using this method allows us to focus on areas that are impacted during lower frequency events and may see structural risk.  
With all this data, the City can now better prioritize storm drainage infrastructure with flood risk neighborhood.  
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WHAT’S NEXT

Prioritization
 Fous Areas 

o Cluster FRI based on set threshold
 Additional Factors:

o Socioeconomic Variables (SVI, LMI, 

etc.)

o Review Public Works Critical Facilities

o Open Channel Floodplain Influence

Presenter Notes
Presentation Notes
Finally, lets talk about Focus Area.  
Using a threshold on our Flood Risk Index, we can start to cluster high priority areas to determine next steps.  We are calling these focus areas.  
We can add additional variable at this point to focus on specific goals.   This could be adding LMI or SVI area, or areas where our Flood Control Agency maybe doing channel improvements and need our local system improvement as well.  

With all this data, the City can now better prioritize storm drainage infrastructure with flood risk neighborhood.  
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PROJECT TEAM

Presenter Notes
Presentation Notes
Before I end, I would like to take a minute to thank our Program Manager and all Watershed teams for their tremendous effort for the last year and half.
Thank you !

 Arcadis, LAN, Guage, Black&Veatch, and HDR for all their hard work and getting this major effort completed.
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THANK YOU 

www.houstonpublicworks.org/houston-stormwater-master-plan
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