
Brazos River Study

Fort Bend County
Watershed Study







1.  Hydrology (how much water)  -- By HALFF 
• HEC-HMS model-- 2019 Lower Brazos Flood Protection Planning Study was 

updated based on additional information obtained for this study, 
• Re-calibrated to work in conjunction with the hydraulic model that was 

developed for this study

2. Hydraulic ( how deep is the water) – BY Freese & Nichols
• HEC-RAS 5.0.7, and (1D/2D) model 
• Extends:  from HW-290 (Hempstead) to approximately 18 miles south of 

FM 1462, in Brazoria County, Total 162 river miles. 
• Geometry:  

• Best-available aerial LiDAR (ground contour elevations)
• River Bathymetry (Shape and depth of the river between the banks)--

collected by the U.S. Army Engineer Research and Development 
Center (ERDC) in March of 2019. 

• The model results in a detailed representation of the Brazos River and its 
floodplain.





Previous Studies

• FEMA Effective Study (2014)

• Lower Brazos Flood Protection Planning Study (BRA)

• USACE-FRM (2020)

• Risk Analysis, Mapping, and Planning Partners 
2015



Brazos River Hydrology
1. Update the 2019 Study hydrologic parameters within the vicinity 

of Fort Bend County to match methodologies recommended for 
the updated Fort Bend County Drainage Criteria Manual and 
provide an updated HEC-HMS model.

2. Update the design rainfall to reflect rainfall depths from Atlas 14 
as well as depth/area reduction factors for the design storm to be 
consistent with recommendations from Atlas 14.

3. Create and simulate the 2-, 5-, 10-, 25-, 50-, 100-, and 500- year 
design storms and compare results to the effective flows and BRA 
Study model





Brazos River Hydrology



Pre 1922
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Brazos River Hydrology



Factors and Changes Affecting Both 
Hydrologic and Hydraulic Conditions 
Along the River











Brazos River @ Richmond Gage



Brazos River Hydraulic

1. Extends from Highway 290 (Hempstead) to 
approximately 18 miles south of FM 1462, in 
Brazoria County, for a total of 162 river miles

2. Best available aerial LiDAR (ground contours)
3. River Bathymetry (shape and depth of river       

between the high banks) collected by the 
U.S. Army Engineer Research and  
Development Center (ERDC) in March 2019



Brazos River Hydraulic

Extents of Terrain used 
for the Hydraulic Model



Brazos River Hydraulic

LiDAR source utilized for 
Terrain





Levee Breaklines in HEC-RAS 2D model  
Geometry Example



Model Calibration



Gage Adjusted Radar 
Rainfall



Brazos River Watershed 
Design Storm Orientation Map Example Ellipses for a Storm 

Centering on the Lower Brazos Basin



Design Storm Modeling Results



Brazos River 100 year & 500 year Inundation Map



Brazos River 100 year & 500 year Inundation Map



Brazos River 100 year & 500 year 
Inundation Map



Brazos River 100 year Map change (compared to Effective Map)  



Brazos River 100 year Map change (compared to Effective Map)  



Brazos River 100 year Map change 
(compared to Effective Map)  



WSE Profiles, FIS Comparison



WSE Profiles, FIS Comparison



WSE Profiles, FIS Comparison



WSE Profiles, FIS Comparison



WSE Profiles, FIS Comparison





Brazos River @ Richmond Gage





















Final Look At



Criteria for Development within the Brazos 100-year 
Floodplain

No net loss of conveyance capacity (implemented in 2011)

Finish floor elevations at least 2’ above the 100-year floodplain 
elevation

Floodplain storage mitigation required (implemented Sept. 2021)

No adverse impact resulting from development within the 100-
year floodplain
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