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I. Introduction 

The Comprehensive Flood Risk Resources & Response Joint Venture (hereinafter referred to as CF3R) has 

completed the hydrologic analysis in accordance with Task Order 022, Task 42, for Fort Bend County, Texas.   
The hydrologic analysis completed for Task 42 were for the stream studied by detailed analysis only as stated in 

the contract task order.  The hydrology consists of developing the peak discharges for the Brazos River for use 

in the hydraulic models.  Data generated during the hydrology analyses was assembled and is included herein. 

II. Project Work Statement (Task 42) 

CF3R has completed the hydrologic analysis activities in accordance with Task Order 022, Task 42, for Fort 
Bend County, Texas.  The Statement of Work for Task 42 is provided below: 

Task 42 – Hydrologic Analyses 

Responsible Entity:  Contractor(s) selected for task order award.  

Scope:  Hydrologic analyses shall be completed for the drainage area of the flooding source(s) identified in the 

contract task order.  The hydrologic methods used for this analysis shall be identified in the contract task order.  
Peak flood discharges shall be calculated based on the recurrence intervals identified in the contract task order 

for annual chance storms.  These flood discharges shall be the basis for subsequent hydraulic analyses of the 

subject flooding sources.  In addition, the Contractor shall address all concerns or questions regarding this task 
raised during the QASP review. 

If GIS-based modeling is used, automated data processing and modeling algorithms shall be documented and 
provided to FEMA to ensure they are consistent with the standards outlined above.  Digital data sets (such as 

elevation, basin, or land use data) shall be documented and provided to FEMA for approval prior to performing 
the analyses to ensure they meet minimum requirements.  If non-commercial (i.e., custom-developed) software 

is used for the analysis, then full user documentation, technical algorithm documentation, and the software shall 

be provided to FEMA for review prior to performing the scope of work. 

Task Order J022 Specific Task Scope (Brazos River) 

• Gage Analysis will be conducted in order to determine the Brazos River Flow. It is expected 

that the flow hysteresis at the Richmond Gage would complicate the analysis effort 
• Effect of Upstream Reservoirs will be analyzed based on existing reservoir records from the 

Brazos River Authority 

• Flow distribution along the river will be determined based on analysis of adjacent drainage 

areas.  

• Since the Brazos River affects major population centers in the County, flow determination 

methodology and results will be reviewed extensively by technical committees  

Standards:  All work conducted under this task shall conform to the standards specified for this task in Section 

5,  “Applicable Standards” of this SOW. In the event of any contradictions between the SOW and the standards, 
the standards shall control.   

Deliverables:  Upon completion of the hydrologic analyses, the Study Contractor shall submit a TSDN report 
document in the Region VI hydrology submittal outline format with required digital files delivered via CD or 

DVD.  Additionally, the digital data shall either be uploaded to the MIP or developed on the MIP. 

The Region VI hydrology submittal outline was developed in accordance with the Technical Support Data 
Notebook (TSDN) format described in Appendix M of Guidelines and Specifications for Flood Hazard Mapping 
Partners.  At a minimum the submittal shall include, but is not limited to: 

• Digital copies of all hydrologic modeling (input and output) files for specified recurrence 

intervals. 

• “Summary of Discharge” Table(s) for each flooding source. 
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• Appropriate Contractor application/certification form for hydrology. 

• All backup or supplemental information used in the analysis shall be provided for the 

government QASP. 
• If GIS-based modeling is used, deliverables include all input and output data, intermediate data 

processing products, and GIS data layers. 

• A QA/QC report that includes a description and the results of all automated or manual QA/QC 

steps taken during the Hydrologic Analyses. This report shall be certified in accordance with 
contractor’s QAP Plan. 

• NSP Format Hydrology Database or Intermediate Data Delivery consistent with the NSP Data 

Capture Standards and Guidelines. 

The Data Capture Standards and Guidelines can be downloaded from http://www.fema.gov/fhm/dl_cgs.shtm. 

III. Location and General Description 

Fort Bend County is located in the southeastern portion of Texas, as shown in Figure 1 below.  It is bordered 
by Waller County to the north, Wharton County to the south and west, Harris County to the north and east, 

Brazoria County to the south and east, and Austin County to the west.  The county is approximately 886 square 

miles in size and had a population of 419,772 people at the time of the 2003 census.  Richmond is the county 
seat and is located in the central part of the county approximately twenty-eight miles west-southwest of 

Houston.  Sugar Land, located in the northeastern region of the county, is the largest city.   

 

 

Figure 1: Fort Bend County, Texas 
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The Brazos River is the longest river in Texas at 1280 miles, beginning at Curry County, New Mexico and 
flowing 840 miles through the middle of Texas to the Gulf of Mexico. The Brazos River begins at the confluence 

of its Salt Fork and Double Mountain Fork near the eastern boundary of Stonewall County, Texas and runs 840 
miles across Texas to its mouth on the Gulf of Mexico, two miles south of Freeport in Brazoria County and about 

70 miles from Richmond in Fort Bend County. From the two Forks headwaters 150 miles above the confluence, 

the Brazos River watershed is 1,050 miles long, extending from New Mexico to the Gulf of Mexico and covering 
44,620 square miles, 42,000 of which are in Texas (Reference 1).  

Approximately 90 miles of the Brazos River run through Fort Bend County from northwest to southeast as 
shown in Figure 2 below.   

 

Figure 2:  Brazos River and Its Effective Floodplain 

Throughout its history, the Brazos River has experienced major flooding events.  The first recorded major 
flooding occurs in 1833 as the water leaves the Brazos River’s banks from Washington to Ringold’s Prairie (near 

present-day Navasota). The latest severe flooding happened in 1913 as the Brazos River and the Colorado River 

joined to flood more than 3,000 square miles of land and caused the death of at least 177 people and massive 
property damage (Reference 2). The Brazos River Authority was established in 1929.  It has statutory 

responsibility for developing and conserving the surface water resources of the Brazos River basin in Texas. The 
Authority in the early 1930s developed its first master plan for control, conservation, and development of the 

surface-water resources of the Brazos basin.  The first major reservoir, Possum Kingdom Lake, was completed 
in 1941 on the main stem of the Brazos River northwest of Fort Worth.  Eleven additional major reservoirs were 

completed since then, with the latest one, Aquilla Lake, completed in 1983 (Reference 1).  Figure 3 shows 

locations of reservoirs in the Brazos River Watershed 
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Figure 3:  Brazos River and Its Effective Floodplain 
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IV. Previous Studies 

i. 1977 Study by the USACE  

In February 1977, a report prepared by USACE for the Fort Bend County Commissioners Court established the 
1% peak flow for the Brazos River at Richmond to be 210,000 cfs (Reference 4). 

ii. 1984 Flood Insurance Study by Espey Huston & Associates, Inc.   

The initial countywide hydrologic and hydraulics analyses for Fort Bend County were completed by Espey 

Huston & Associates (EHA) for FEMA in May 1984.  EHA developed a methodology to reanalyze the Brazos River 

gage data at Richmond (Reference 3). This methodology was used due to the special problems presented by 
progressive development of major flood control structures within the Brazos River basin. The staged 

development of dams and reservoirs caused non-homogeneity in gage records between 1941 and 1982; 

therefore, the direct application of the log-Pearson Type III distribution would have given erroneous results. 
Recorded flows were adjusted to “unregulated flow conditions by adding the net change in reservoir storage”. 

The HEC-1 computer program was utilized to produce “unregulated” flood flows to be used to the Flood 
Frequency with Pearson Type III. Once satisfactory calibration had been obtained without the reservoirs, the 

effect of the reservoirs was incorporated and a value for each flood flow was determined. Based on the EHA 
study, the 1% peak flow of the Brazos River at Richmond was reduced from 210,000 cfs to 181,000 cfs and was 

applied throughout the 90 miles of the River within Fort Bend County.   

The original countywide Fort Bend FIS was printed in 1992.  Since then, three revisions of the FIS report were 
made in 1997, 2000, and 2001 with revised floodplain mapping due to new levees along the River.  There was 

no change in the Brazos River flow in those revised FIS reports.   Major floods on the Brazos River in 
December1991, October 1994, and October 1998 produced concern that the 1% storm event used for the 

effective Flood Insurance Study of Fort Bend County was not correct. During the December 1991 storm event,  

the recorded stage at Richmond was about three feet above the rating curve that was used to establish the 
effective FIS flows. Subsequent flooding events in October 1994, and October 1998 confirmed that shift. Due to 

this issue and the fact that there is an additional 20 years of data since the EHA study, an updated flood 
frequency analysis is necessary.  

V. Methodology 

For this study, CF3R has contracted LJA Engineering & Surveying, Inc. (LJA) to perform the flood frequency 
analysis of the USGS Gage at Richmond.  Analysis of the flow attenuation along the Brazos River was performed 

by CF3R. 

i. Flood Frequency Analysis of the Richmond Gage Data 

The methodologies used for the hydrologic analyses performed for this study closely followed recommendations 

set forth in the Bulletin 17B “Guidelines for Determining Flood Flow Frequency” published by the United States 
Water Resources Council in 1981 to use the Pearson Type III distribution as a base method to determining flood 

flow frequency.  Frequency Analysis assumes a stationary data sequence. Construction of the reservoirs has 
introduced non-stationary data. Bulletin 17-B does not provide guidance when watershed changes have affected 

the magnitude, homogeneity, or randomness of measured peak discharges. LJA developed a methodology to 
adjust recorded (regulated) discharge data to a uniform (unregulated) watershed condition. The approach is 

explained in detail in Appendix B-1. 

The annual peak discharge data from the USGS Gage at Richmond (Station 0811400) from 1923 to 2004 
together with selected historic flood data were utilized as the main component of the flood frequency analysis. 

Based on the reservoir data, the total runoff volume for each event was estimated and relationship was 
developed between the “regulated” and “unregulated” flows.  Curves developed for the adjustment are shown 

on Figure 4.   
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Figure 4: Regulated and Unregulated Flow Relationship 

Once the recorded flows were converted to “unregulated” flows, flood frequency analysis for the unregulated 
flows can be applied to determine “unregulated” flows for different return intervals.  The conversion factors 

developed earlier can then be used to convert the “unregulated” flows into “fully regulated” conditions. Table 1 

shows the proposed peak flows of various storm events for the Brazos River at Richmond. 

TABLE 1:  PROPOSED PEAK FLOWS OF BRAZOS RIVER AT RICHMOND 

Probability Return Interval (year) Unregulated Flows (cfs) Regulated Flows (cfs) 

0.1 10 134,000 103,000 

0.02 50 192,000 147,000 

0.01 100 215,000 164,000 

0.002 500 246,000 202,000 

ii.   Flow Attenuation   

The EHA 1984 study has assumed the 100-year flow computed at Richmond stay unchanged for the entire 90 
miles of river within Fort Bend County. Due to this long distance, some attenuation of the peak flow should 

occur. For this study, CF3R performed an analysis of the flow attenuation for the Brazos River between the 

Hempstead, Richmond, and Rosharon USGS gauging stations (see Figure 5 for locations of those stations). The 
analysis compared the annual peak flow data between the 3 gauging stations for the period of 1939 to 2004.  

The analysis determined that the peak flows are reduced about 10% to 20% from Hempstead to Richmond and 
about 10 % from Richmond to Rosharon.  Details of the analysis are provided in the Flow Attenuation 

Memorandum dated July 2008 shown in Appendix B-2. 
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Figure 5: Locations of USGS Gaging Stations 

The unsteady flow option of HEC-RAS was used as the main tool to calculate the flow distributions of different 

flow events from the Waller/Fort Bend County line to Brazoria/Fort Bend County line.  The percentages of flow 
reduction between the Waller/Fort Bend County line and Richmond Gage are shown on Table 2. 

TABLE 2: Flow Reduction Percentage from Waller/Fort Bend County Line  to Richmond Gage 

Location Storm Event Flows (cfs) Peak Flow Reduction 
Percentage at US 90A  

Waller/Fort Bend County 91 96,200  

Richmond Gage (US 90A) 91 94,000 2.34 % 

Waller/Fort Bend County 1% 171,700  

Richmond Gage (US 90A) 1% 164,000 4.70 % 
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The unsteady HEC-RAS results showed that most of the attenuation from Hempstead Gage to Richmond Gage 
would occur in Waller County.  The results were validated by the evaluation of the topography and the effective 

Brazos River floodplain in Waller County and Fort Bend County (see Figure 6). The proposed flow distribution 
of 1991 and 1% storm event from Waller/Fort Bend County Line to Richmond Gage (US 90A) are shown on 

Table 3. 

 

              Figure 6:  Effective Floodplain between Hempstead and Richmond USGS Gages 
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                       Table 3:  Proposed Flow Distribution in 1991 and 1% Storm Event 

Location HEC-RAS Station (ft) Dec 1991 event 1% Flood Event 

Waller/Fort Bend County 

 

468115 

 

96,200 cfs 171,700cfs 

 

Upstream of FM 1093 417909 94,800 cfs 168,000 cfs 

Upstream of FM 723 302479 94,400 cfs 165,700 cfs 

Richmond USGS Gage 208514 94,000 cfs 164,000 cfs 

 

Brazoria/Fort Bend County 62793 94,000 cfs 162,000 cfs 

a. Tie-in Conditions at Brazoria and Waller Counties:  

As shown on Figure 3, approximately 10 miles of the Brazos River from the confluence with Cow Creek to 

downstream of FM 1093 are parts of the county line between Fort Bend and Brazoria County.  In 1986, the U.S. 
Army Corps of Engineers (USACE) study for the Brazoria County FIS determined that due to a lower topography 

to the east, high flows from the Brazos River along the Fort Bend / Brazoria County line overflowed in an 
easterly direction. Due to the overflow, the 1% flow of Brazos River (in the effective Brazoria FIS report) is 

reduced from 181,000 cfs at Brazoria/Fort Bend County line to 103,189 cfs at the confluence of Brazos River 
with Cow Creek. Based on the flow distribution of the effective Brazos River HEC-2 model from the Brazoria 

County, the 1% flow distribution for the Brazos River HEC-RAS model was adjusted to reflect the gradual flow 

drop from 162,000 cfs at the Brazoria/Fort Bend County line (Station 62793) to 103,189 cfs at the confluence of 
Cow Creek and Brazos River (Station 431). 

VI. Exceptions 

There were no deviations from the Performance Work Statement or FEMA’s Guidelines and Specifications. 

VII. Results and Conclusions 

The proposed Brazos River flows from the Gage Analysis at Richmond Gage are lower than the effective flows, 
except for the 10% event.  The comparisons of the peak discharges at Richmond for various flood events 

between the 2001 Fort Bend FIS study and this study are shown on Table 4.   
 

TABLE 4: PEAK FLOW COMPARISONS AT RICHMOND GAGE 

 
 

LOCATION Study 10 % 2% 1% 0.2% 

CF3R 103,000 147,000 164,000 202,000 

Richmond Gage 

2001 FIS 101,000 157,000 181,000 242,000 
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          Table 5 shows the flow distribution along the Brazos River within Fort Bend County.  

                                            TABLE 5: FLOW DISTRIBUTION FOR BRAZOS RIVER  

Location HEC-RAS Station (ft) 10% Flow 2% Flow 1% Flow 0.2% Flow 

Waller/Fort Bend County 468115 105400 153900 17170 211500 

Upstream of FM 1093 417909 103900 150600 168000 206900 

Upstream of FM 723 302479 103400 148500 165700 204100 

Richmond USGS Gage 208514 103000 147000 164000 202000 

Brazoria/Fort Bend County Line 62793 103000 145000 162000 200000 

 54416 103000 143000 160000 198000 

 48774 103000 140844 155643 192430 

 41067 103000 133570 145769 176356 

 36123 103000 124521 133487 164898 

 29208 103000 114541 119939 134357 

 25409 103000 108000 112000 124000 

 21940 103000 105100 108200 116000 

 17870 103000 104524 107380 114464 

 13523 103000 103328 105676 111275 

 10664 96100 102545 104561 109187 

 8169 96100 102487 104475 109031 

 2630 96100 101722 103500 107200 

Cow Creek and Brazos River 431 96100 101722 103189 106591 
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InterOffice Memorandum 
Baker

 

 

     

To: Andrew Cao Date: November 1, 2006 (revised 12/26/06, 

02/23/2007, 06/2007, 07/2008) 

     

From: Dong Nguyen Subject: Fort Bend County DFIRM project 

Brazos River Peak Flow Attenuation 

Analysis 

     

 

Objective 

 

The effective Brazos River study (by Espey Huston Associates (EHA), 1985) has determined the 100-year Flow at 

Richmond at 181,000 cfs. This flow was assumed to stay unchanged for the entire 87 miles of river within Fort 

Bend County. Due to this long distance, some attenuation of the peak flow should occur. This memo summarizes 

the analysis of the attenuation of the Brazos River peak flows between the gaging stations of Hempstead, 

Richmond, and Rosharon using published data from the United States Geological Survey (USGS). Based on this 

analysis, flow distribution table for the Brazos River within Fort Bend County is defined.   

 

Attenuation Analysis Between Hempstead, Richmond, and Rosharon Gaging Stations 
 

Peak Flow Data 

 

Annual peak flow data from four USGS gages at Hempstead (#08111500), Richmond (#08114000), Rosharon 

(#08116650), and Mill Creek (#08111700) from 1939 to 2004 were used for this analysis (see Figure 1).  Mill 

Creek is a tributary to the Brazos River downstream of Hempstead. The annual peak flow data indicates that there 

are peak flow reductions from Hempstead to Richmond and from Richmond to Rosharon.  For this analysis, only 

high flooding events defined as having the Hempstead peak flows about or higher than 80,000 cfs are considered.  

Table 1 shows the comparisons of the annual peak flows between the Hempstead, Richmond, and Rosharon gages. 

Ratios between each gaging stations peak flows are also provided.  

 

 

TABLE 1: COMPARISONS OF ANNUAL BRAZOS RIVER PEAK FLOWS  

BETWEEN HEMPSTEAD, RICHMOND, ROSHARON GAGES 

All flow values are in cfs and are sorted by Peak Flows at Hempstead 
 

Date 
Mill 

Creek 
Date 

Hempstead 

(H) 
Date 

Richmond 

(R) 

R

H
  Date 

Rosharon 

(Ro) 

Ro

R
  

  1998 79,000       

  07/03/40 83,100 07/04/40 82,100 1.0    

6/7/79 35,500 06/07/79 83,800 06/08/79 88,100 1.1 6/9/79 76,500 0.9 

11/28/04 10,700 11/27/04 84,100 11/29/04 76,700 0.9 11/29/04 71,100 0.9 

  04/20/77 84,700 04/22/77 80,500 1.0 4/23/77 73,000 0.9 

  05/20/46 85,300 05/20/46 82,500 1.0    

  04/29/42 90,500 05/01/42 79,400 0.9    

  05/22/65 106,000 05/25/65 98,800 0.9    

  04/26/45 106,000 04/27/45 85,000 0.8    

  05/07/44 108,000 05/08/44 93,800 0.9    

  10/17/94 109,000 10/21/94 88,100 0.8 10/22/94 84,400 1.0 
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  12/28/91 116,000 01/01/92 94,000 0.8 1/3/92 82,700 0.9 

  11/30/40 116,000 11/28/40 117,000 1.0    

  05/02/57 143,000 05/05/57 119,000 0.8    

 

The table above indicates that the reduction of peak flows is about 10% to 20% between the Hempstead and 

Richmond gages and about 10% between the Richmond and Rosharon gages. The reduction is higher with higher 

flows. If the Mill Creek is significant, it will reduce the flow reduction factor between Hempstead and Richmond 

and sometimes will push the Richmond flow above the Hempstead flow. 

 

 
Figure 1: Locations of USGS Gaging Stations 

 

Flow Hydrographs 

 

To better define the attenuation of the Brazos River peak flows shown on Table 1, flow hydrographs from the 1991, 

1994 and 1998 events, available from the USGS Woodlands office, were used.  Figures 2, 3 and 4 show flow 

hydrographs at Hempstead, Richmond, Mill Creek, and Rosharon gages during these events.      
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 Peak Flow Hydrographs in 1991 Event 
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   Figure 2: Flow Hydrographs during the December 1991 Event 

 

Peak Flow Hydrographs in 1994 Event
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 Figure 3:  Flow Hydrographs during the October 1994 Event 
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Peak Flow Hydrographs in 1998 Eventt
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                Figure 4:  Flow Hydrographs during the October 1998 Event 

 
The 1998 flow hydrographs show that there was no attenuation between the Hempstead and Richmond gages.  The 

Richmond peak flow of 80,300 cfs was slightly higher than the Hempstead peak flow of 79,000 cfs. It was assumed 

that there were additional flows coming from Mill Creek, which pushed the Richmond flow higher.  Therefore, the 

1998 event was not used in this analysis. 

 

The 1991 and 1994 flow hydrographs indicated peak flow attenuation between the Hempstead, Richmond, and 

Rosharon gages. The 1991 flooding event resulted from several days of heavy rainfall in South Central and 

Southeast Texas (“Floods in central Texas, December 1991”, Hejl HR et al, USGS). By comparison, the 1994 event 

resulted from fewer days of intense rainfall in Southeast Texas (“Floods in Southeast Texas, October 1994”, Fred 

Liskum and Jeffery East, USGS). Due to more intense rainfall within a smaller area, the rising limb of the 1994 

Hempstead hydrograph was steeper than the 1991 hydrograph. The 1991 hydrographs are probably more 

descriptive of a typical 100-year flooding situation, when most of the Brazos River lower watershed contributes to 

the runoff, and are therefore used as the basis for our flow attenuation analysis.  The 1994 event was used for 

comparison since the relatively localized runoff condition would limit its applicability. The 1994 hydrographs at 

Richmond and Rosharon also indicated strong backwater situations. In both events, the peak flows between 

Hempstead and Richmond are attenuated similarly although the hydrograph shapes are different. The flow drop 

between Richmond and Rosharon is much more pronounced during the 1991 event. This might be due to either a 

higher backwater in the 1994 event, or the overflow condition upstream of Rosharon that occurred with the higher 

1991 flow. 

 

Attenuation Analysis using HEC-RAS Unsteady Flow option 

 

The unsteady flow option of HEC-RAS was used as the main tool to calculate the flow distributions of different 

flow events from the Waller/Fort Bend County line to Brazoria/Fort Bend County line.  As mentioned above, the 

1991 hydrograph was used as the basis for the flow distribution calculations of the calibration and multi-event 

flows (10-, 2-, 1-, 0.2-percent storm events) analyses.  For the flow distribution of 1991 storm, the Hempstead flow 
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hydrograph is reduced by an attenuation factor and was routed from the Waller/Fort Bend county line to Rosharon 

Gage (FM 1462). The attenuation factor is adjusted until the Richmond computed flow is equal to the measured 

value of 94,000 cfs. Similarly, for the flow distribution of 1% storm, the Hempstead flow hydrograph is increased 

by an attenuation factor and was routed from the Waller/Fort Bend county line to the confluence of the Cow Creek 

and Brazos River location. The attenuation factor is adjusted until the Richmond computed flow is equal to the 

proposed value of 164,000 cfs 

 

The computed flow distribution along the Brazos River is similar to the 100-year hydrograph calculation shown on 

Figure 5 and 6. The resulting flow curve does look appropriate with sharp drops upstream and downstream along 

large flood plain areas as expected. Along the central part of the river, where the flood plain is smaller, the 

reduction is lesser.  The percentages of flow reduction between the Waller/Fort Bend County line and Richmond 

Gage are shown on Table 3. 

 

TABLE 3: Flow Reduction Percentage from Waller/Fort Bend County Line  to Richmond Gage 

Location Storm Event Flows (cfs) 
Peak Flow Reduction 

Percentage at US 90A 

Waller/Fort Bend County 91 96,200  

Richmond Gage  

(US 90A) 
91 94,000 2.34 % 

Waller/Fort Bend County 1% 171,700  

Richmond Gage 

 (US 90A) 
1% 164,000 4.70 % 
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              Figure 5:  Calculated Flow Distribution for Brazos River in the 1991 Storm Event 
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                Figure 6:  Calculated Flow Distribution for Brazos River in the 1% Storm Event 
 

The flow reduction between Richmond and Rosharon is less probably due to the high stage used at the Rosharon 

gage.  The flow situation at Rosharon is complex due to the overflow between the Brazos River and Oyster Creek 

in this area. Since HEC-RAS does not model a 2-dimensional flow condition, computation of the Rosharon flow is 

provided for illustration only. Since the flow reduction between Richmond and Rosharon is small, it is therefore 

assumed that there is no flow reduction between Richmond and the north side of the Brazoria county line. Along 

the Brazoria county line, the flow reduction (computed using a 2-dimensional analysis) used in the Brazoria FIS 

model is applied. 

 

The unsteady HEC-RAS results showed that most of the attenuation from Hempstead Gage to Richmond Gage 

would occur in Waller County.  The results were validated by the evaluation of the topography and the effective 

Brazos River floodplain in Waller County and Fort Bend County (see Figure 7). The proposed flow distribution of 

1991 and 1% storm event from Waller/Fort Bend County Line to Richmond Gage (US 90A) are shown on Table 4. 

 

                                      Table 4:  Proposed Flow Distribution in 1991 and 1% Storm Event 
 

Location HEC-RAS Station (ft) Dec 1991 event 1% Flood Event 

Waller/Fort Bend County 

 
468115 96,200 cfs 

171,700cfs 

 

Upstream of FM 1093 417909 94,800 cfs 168,000 cfs 

Upstream of FM 723 302479 94,400 cfs 165,700 cfs 

Richmond USGS Gage 208514 94,000 cfs 
164,000 cfs 

 

Brazoria/Fort Bend County 62793 94,000 cfs 162,000 cfs 
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                            Figure 7:  Effective Floodplain between Hempstead and Richmond USGS Gages 
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Tie-in Conditions at Brazoria and Waller Counties:  

As shown on Figure 1, approximately 10 miles of the Brazos River from the confluence with Cow Creek to 

downstream of FM 1093 are parts of the county line between Fort Bend and Brazoria County.  In 1986, the U.S. 

Army Corps of Engineers (USACE) study for the Brazoria County FIS determined that due to a lower topography 

to the east, high flows from the Brazos River along the Fort Bend / Brazoria County line overflowed in an easterly 

direction. Due to the overflow, the 1% flow of Brazos River (in the effective Brazoria FIS report) is reduced from 

181,000 cfs at Brazoria/Fort Bend County line to 108,000 cfs at the confluence of Brazos River with Cow Creek. 

The Brazoria FIS report provided all relevant information regarding the USACE study and the determination of the 

overflow zone between the Brazos River and Oyster Creek. No other documentation could be found from the 

FEMA Library. Earlier discussion (2005) with the USACE Galveston District indicated that the District did not 

keep any documentation for this study. 

 

With the availability of the 2006 Brazoria County LiDAR, the overflow zone was verified.  Figure 8 and 9 show 

the effective overflow zone of Brazos River overlaid on top of the Brazoria County LIDAR DEM and 2-foot 

contours. 

 

 
               Figure 8:  Effective Brazos River Overflow Zone with Brazoria County DEM 
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          Figure 9:  Effective Brazos River Overflow Zone with Brazoria County 2-foot Contours 
 

Based on the flow distribution of the effective Brazos River HEC-2 model from the Brazoria County, the 1% flow 

distribution for the Brazos River HEC-RAS model was adjusted to reflect the gradual flow drop from 162,000 cfs at 

the Brazoria/Fort Bend County line (Station 62793) to 103,189 cfs at the confluence of Cow Creek and Brazos 

River (Station 431) (see Table 5). 
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Table 5 – 1% Flow Distribution for Brazos River Overflow Zone 

 

Location HEC-RAS Station 1% Flow (cfs) 

Brazoria/Fort Bend County Line 62793 162,000 

 54416 160,000 

 48774 155,643 

 41067 145,769 

 36123 133,487 

 29208 

 

119,939 

 
 25409 112,000 

 21940 108,200 

 17870 107,380 

 13523 105,676 

 10664 104,561 

 8169 104,475 

 
 2630 103,500 

Cow Creek and Brazos River 431 

 

103,189 

 

Peak Flow Distribution 

The peak flow distribution along the Brazos River was shown on Table 6.  

 

Table 6: Flow Distribution for Brazos River 
 

Location HEC-RAS Station (ft) 10% Flow 2% Flow 1% Flow 0.2% Flow 

 

Waller/Fort Bend County 

 

468115 105400 153900 171700 211500 

Upstream of FM 1093 417909 103900 150600 168000 206900 

Upstream of FM 723 302479 103400 148500 165700 204100 

Richmond USGS Gage 208514 103000 147000 164000 202000 

Brazoria/Fort Bend County Line 62793 103000 145000 162000 200000 
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 54416 103000 143000 160000 198000 

 48774 103000 140844 155643 192430 

 41067 103000 133570 145769 176356 

 36123 103000 124521 133487 164898 

 
 

29208 

 

103000 114541 119939 134357 

 25409 103000 108000 112000 124000 

 21940 103000 105100 108200 116000 

 17870 103000 104524 107380 114464 

 13523 103000 103328 105676 111275 

 10664 96100 102545 104561 109187 

 8169 96100 102487 104475 109031 

 2630 96100 101722 103500 107200 

Cow Creek and Brazos River 
431 

 
96100 101722 103189 106591 

 

 

 




