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Figure 1-4: QC Checkpoints 

1.8.2.  Watershed Team Review  
Quality assurance and quality control (QA/QC) was an important aspect of project delivery. From data collection 
through to the final model delivery, QA/QC checks were performed and summarized in Appendix D. The QA/QC 
process that was followed during the project was mainly to ensure that the model provides a realistic 
representation of the drainage system. The process included reviewing storm pipe network directions and profiles. 
As-built drawings were used to confirm connectivity and update network size and slopes. As built drawings with 
aerial imagery were used to identify locations where LiDAR changes were needed especially along channels. 
Structure data was reviewed, and missing data was secured through as built drawings and field reconnaissance. 
Luce Bayou watershed receives a significant amount of flow from areas outside the model boundaries (offsite 
areas). Offsite area boundaries were delineated and reviewed against available network data, LiDAR, and previous 
MAAPnext studies. 
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2  Data Collection  
Data collection was the first major task of the modeling effort. The purpose of this task was to ensure the 
information used for subsequent hydraulic and hydrologic modeling was consistent, reliable, and manageable 
across the watershed.  Details regarding the data collection process can be found in Appendix E. 

2.1.  Data Summary  
Most of the data used for model development was gathered by the City from multiple sources and provided to the 
consultant teams. The City of Houston developed a SharePoint website to distribute data to the consulting teams. 
This data includes files in GIS format. Plan sets and reports were provided in PDF format. All digital data were 
either downloaded from the SharePoint site or obtained through other electronic means, including City of Houston 
GeoLink. Table 2-1 summarizes the data provided to consultants through the SharePoint website.  

Table 2-1: City Data 

Source Data Type 

City of Houston 

2013 Impervious Cover Raster 
311 Flood Complaints Point shp 

Culverts Point shp 
Roadside Ditches Polyline shp 

Storm Sewer Polyline shp 
Inlets Point shp 

Manholes Point shp 
Finished Floor Elevation Point shp 
City of Houston Limits Polygon shp 

Edge of Pavement Polyline shp 
Flood Claims (2015-2019) Point shp 

Open Channels Polyline shp 
Unstudied Channels Polyline shp 
As-builts and Plans PDF 

SWEET Roadside Ditch Technical Report PDF 
SWEET Storm Sewer Technical Report PDF 

FEMA 
Imelda Losses Point shp 

Repetitive Losses Point shp 
Single Losses Point shp 

HCFCD 
Stream Centerlines Polyline shp 

Bridges & Culverts (approximate survey) Point shp 
Impervious Cover Raster 

Halff 
Revised Watershed Boundaries Polygon shp 

2D Roughness Zones Polygon shp 
HGAC 2018 LiDAR Raster 
TNRIS 2021 Land Parcels Polygon shp 
TxDOT TxDOT Roadways Polyline shp 
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The projected coordinate system for all GIS and model files is:  

NAD_1983_2011_StatePlane_Texas_South_Central_FIPS_4204_FtUS. 

2.2.  Field Reconnaissance  
Luce Bayou watershed included one location for field reconnaissance to verify survey and confirm drainage 
conditions. This location was a culvert located south of Emerald Thicket Lane and west of East Lake Houston 
Parkway. The culvert is located on the border of Luce Bayou and San Jacinto (Kingwood) watersheds. The survey 
deliverables, which include the field sketches, are provided in Appendix E. 

2.3.  Watershed Adjustments  
In general, GeoLink storm sewer data contained correct flow directions and was hydraulically connected. A 
verification process was completed in ArcMap to verify storm sewer network connectivity. This process included a 
visual check of each storm sewer system by adding arrow symbols to the downstream endpoints of each storm 
sewer segment so that incorrect flow directions and disconnections could be identified. Incorrect flow directions or 
disconnections were manually corrected in ArcMap as needed.  

There are several areas in the Luce Bayou watershed that are served by a curb-and-gutter system where the 
GeoLink storm sewer network was missing data altogether. Storm sewer data gaps were mostly seen in areas of 
newer developments, which have not been incorporated into the GeoLink database. Often, the topography of 
these developments is newer than the 2018 LiDAR, as they can be visualized in recent aerial imagery. For these 
newly developed neighborhoods, where plans were available, the models were updated with the more recent 
information. In cases where plans were not available, these areas could not be included in the model. Future 
model efforts could invest schedule and budget to survey these newly built areas and/or obtain as-builts to 
incorporate them into future versions of the watershed model.  

In other instances, the GeoLink storm sewer network was missing even in areas of established development. These 
areas were identified by manual inspection of satellite imagery overlaid with the GeoLink storm sewer network. 
Any areas where curb-and-gutter drainage systems were seen in satellite imagery were verified in Google Street 
View to determine the presence of curb-and-gutter drainage systems. Each of these cases was reviewed with the 
PM team on a case-by-case basis. Sanitary and drinking water plans in these areas, where available, were retrieved 
to obtain information on the storm sewer network.  

Updates to the storm sewer network are constantly ongoing throughout the City of Houston due to construction 
projects. The program management team performed a review of Capital Improvement Projects (CIPs) where the 
design is completed or close to completion (90% or greater) and the projects are funded. Plan sets for each project 
meeting those criteria were collected and provided to the respective watershed teams. Adjustments to the storm 
drain network were made based on the proposed plan sets to reflect conditions following the construction 
projects. No CIPs meeting the criteria were located within the watershed at the time of this effort.  

Source Data Type 

TWDB Building Footprints Polygon shp 
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Based on the 2D Model Development White Paper, all pavement edge lines located in areas drained by roadside 
ditches were deleted. This information was not needed since the roadside ditch modeling methodology prescribes 
the use of five break lines to define the centerline, toe, and banks of the ditch.  

In several instances, the edge of pavement spatial files did not match recent satellite imagery. Often these were in 
locations near thoroughfares or where recent street improvements had been constructed. In such cases, the 
pavement edge lines were manually edited according to satellite imagery or LiDAR. Pavement edge lines that had 
minor misalignment issues (i.e., by a few feet) were not adjusted. This effort was performed to enhance roughness 
zone boundaries and to align flood results to pavement boundaries. 

2.4.  Base Data  
The data collection, review, and field reconnaissance efforts provided consistent and accurate base data that was 
used for the development of the ICM model. Table 2-2 summarizes the collected data that was used to create the 
ICM model.  

Table 2-2: ICM Model Components 

Model Component Value 
Storm Sewer  1.7 miles 
Roadside Ditch 13.7 miles 
Unstudied Channels 5.1 miles 
Manholes 162 
Breaklines 73.8 miles 
Building Footprints 599 
Roughness Zones 1,054 
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calculated using either the Rational Method or Clark-BDF method. Detailed parameter tables are included in 
Appendix F.  
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o Overland roughness values were delineated by Halff and provided to all watershed teams. 
o Major channels and bayous were modeled within the 2D portion of the model. 
o Breaklines were added to define City streets, major channels, and significant terrain changes 

such as highway embankments and detention basins. 
o 2D conduits were used to model roadway cross-culverts with information obtained from 2014 

SWEET Roadside Ditch Evaluation, as-builts, and field reconnaissance.  

4.3.  Boundary Conditions  
The watershed models terminate at major bayous and creeks within the City. As specified in the Boundary 
Conditions Technical White Paper, discharge and stage hydrographs from major studied bayous and creeks were 
incorporated into the hydraulic model. Discharge hydrographs were used at the upstream end of each model to 
simulate flows coming from the upstream major bayous. Stage hydrographs were used at the downstream end of 
each model to simulate the downstream stage. The hydrographs were derived from the provided HCFCD 
MAAPnext hydraulic model and from the Harris County Flood Warning System. The locations derived for each of 
the models are included in Appendix G.  

Flows between models but outside the mapped floodplain were included as boundary conditions as well. 
Discharge hydrographs were used at the upstream end of each model to simulate flows coming from the upstream 
models. Extracted flows for Luce Bayou in the model showed the peak flow to be delayed. However, the peak flow 
was still captured in the simulations and was compared to the rainfall peak. 

4.4.  Watershed Considerations  
For the Luce Bayou hydraulic model, there were several deviations from the guidance issued in the white papers. 
The variations were made on a case-by-case basis and were centered around improving hydraulic model stability in 
the longer validation storm simulations. Deviations are described in detail in the following report sections. 

4.4.1.  Unstudied Channels/River Reaches  
1D river reaches were used for unstudied channels as defined in the City guidance. The points at which these 
unstudied channels merge with previously studied channels were determined by the downstream boundary 
condition, ensuring that the 1D river reach did not become completely submerged at the beginning of the 
simulation. The downstream sections of these channels were subsequently modeled using 2D analysis, creating a 
transitional zone between the unstudied and studied channels. Figure 4-1 illustrates the full extent of the 
unstudied reach along with the boundaries of the 1D cross sections and the 2D zone. 
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Figure 4-1: River Reach Modification 

4.4.2.  Node Types   
Throughout the model there are outfalls from the 1D storm sewer network onto the 2D mesh. Conversely, there 
are also inlet pipes above grade that allow flow from roadside ditches on the 2D mesh into the 1D storm sewer 
network. At these locations, the node type was changed from Manhole to Connect 2D. For all Connect 2D nodes, 
the Connection Type was set to 2D. The associated 1D storm sewer Conduit Type was also modified to work with 
the new node type and was changed from Conduit to Conduit (2D). Moreover, all conduits that were previously 
Culvert Type were changed to Conduit Type to fix model instabilities. 
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Table 6-2: Flooded Structures 

Storm Event Flooded Structures Flooded Parcels 
2-year 16 753 
5-year 21 773 
10-year 26 796 
25-year 38 811 
50-year 42 817 
100-year 52 834 
500-year 100 881 

 

6.1.3.  Luce Bayou  
Luce Bayou is completely contained in the 2- and 5-year events. The upstream segment of the Bayou, in the 
northern portion of the watershed, starts overtopping in the 10-year event, causing widespread flooding in larger 
storm events. Downstream Huffman Cleveland Rd., the Bayou is largely contained for all storm events. For this 
area, flood extents are limited to only a few blocks outside the banks for the 100-year event. 

6.1.4.  Lake Houston Subdivision  
Beyond riverine flooding caused by Luce Bayou, several localized flooding areas were noted throughout the 
watershed.  In the northern part of the watershed, the Lake Houston subdivision located just south of the 
Commons of Lake Houston subdivision do not have many structures inundated until the 500-year storm event. 
Flooding is largely contained to the roadways and vegetation. Huffman Cleveland Rd. reaches depths up to 6ft in 
the 500-year event. Flooding is largely attributed to the insufficient capacity of roadside ditch which was designed 
prior to updated rainfall statistics. 

6.1.5.  Are a Between 1960 Atascocita Rd. and Smith Rd.   
In the southern portion of the watershed, commercial buildings such as Copeland Intermediate School, Ben Bowen 
Early Childhood Center, Copeland Elementary School, and Huffman Elementary School are mostly free from 
ponding in the smaller modeled events. However, flooding as high as 2 feet at these buildings, is seen starting in 
the 100-year event. This flooding is caused by inadequate roadside ditch capacity along E Lake Houston Parkway 
that breaches into the commercial buildings. Roadways such as E Lake Houston Parkway and Smith Rd., reached 
depths up to 3ft in the 500-year due to insufficient roadside ditch capacity. 

6.1.6.  Watershed Summary  
Beyond the areas discussed, much of the Luce Bayou Watershed does not experience any severe structural or 
roadway flooding up until the 100- and 500-year events. The watershed has large topographic relief which 
prevents flooding from reaching many of these structures and roadways. Luce Bayou has a small storm sewer 
network with only 2.4 miles of storm sewer for the entire watershed. Many residential areas throughout the 
watershed are serviced by relatively low-capacity storm sewers as small as 18-inches, which impacts several 
homes. 
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7.  Future Considerations  
 
The development of the models for the Luce Bayou watershed provides the first comprehensive stormwater model 
that includes the storm sewers, roadside ditches, open channels, and bayous within the City limits. This modeling 
effort will provide extensive information in ponding elevations, overflow patterns, and discharge rates for many 
aspects of the drainage system.  

As with any study, there are limitations to the available information, schedule, and scope of the study. Efforts 
throughout the model development were geared towards a citywide effort using readily available information. 
Below is an area that should be considered for future hydraulic model improvements. 

Since the Luce Bayou catchment appears to have several new residential developments in it, the LiDAR and 
associated neighborhood infrastructure information should be updated to reflect the recent changes. One example 
is the new neighborhood southeast of E. Lake Houston Pkwy and Smith Road that was removed during model 
validation as noted in section 5.3 and as shown on Figure 7-1. 

 

 

 

 

Figure 7-1: Area of Improvement
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