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TWDB 2D BLE – DMF4
H&H Technical Notebook
Description: Project Name: DMF4
Project Number: 60670387
Company/City: AECOM/Austin, TX
Client: Texas Water Development Board (TWDB)
Brief Model Description: This HEC-RAS model represents the 2D Hydrology and hydraulic model for Double Mountain Fork Brazos River 3 study area , which is located in the Double Mountain Fork Brazos  (HUC-8_12050004). The model was developed using HEC-RAS 2D version 6.1 for the 10PAC, 4PAC,2 PAC, 1 PAC, 1 PAC_Minus, 1PAC_Plus, and 0.2PAC. The model was developed for the Texas Water Development Board (TWDB) as part of the Task Order 1 (TO1) Flood Risk Base Level Engineering Project.
Model Version: HEC-RAS v6.1 (Unsteady Flow)
Study Date: May 2023
Topographic Data Source/Date: 1 meter (3.28 -ft DEM 2019)
Vertical Datum: NAVD88
Terrain
DMF4 Watershed Terrain end of March 2022.
The 2019 LiDAR Topographic data were downloaded from TNRIS GIS Data Repository. 
The terrain has a 1-meter (3.28 ft) resolution. 

Hydrology
1. A spatially distributed precipitation Data Storage System (DSS) data was generated from the National Oceanic and Atmospheric Administration (NOAA) Atlas 14 gridded precipitation for the 10%,4%, 2%, 1%, +1%, -1%, and 0.2% annual-chance events. 
1. An infiltration layer containing attributes for Soil Conservation Service (SCS; now the Natural Resources Conservation Service (NRCS)) curve numbers (CN), abstraction ratio, and minimum infiltration rate was calculated in ArcGIS using the National Land Cover Database (NLCD, 2019) and NRCS soil data.  
1. The NRCS synthetic temporal distributions of rainfall for the 10-, 4-, 2-, 1-, and 0.2-percent annual chance 24-hour precipitation depths were developed. The 1-percent annual chance temporal distribution was used for the 1%-Plus and 1%-Minus frequencies.  
1. Stream naming was done using NHD flowline data.

Hydraulics 
1. Inflows from upstream DMF3 work area was incorporated.
1. The following boundary conditions were implemented:

	Boundary Condition Name
	Slope/ Hydrograph

	Inflow_DMFBR_406
	Flow Hydrograph

	BC_1
	Normal Depth (0.0006)

	BC_2
	Normal Depth (0.0006)

	BC_3
	Normal Depth (0.0006)

	BC_4
	Normal Depth (0.0006)

	BC_5
	Normal Depth (0.0006)

	BC_6
	Normal Depth (0.0006)

	Outflow_DMFBR_409
	Normal Depth (0.0006)


1. The following Manning’s N values were implemented from the land cover data.
	Land Cover
	Manning's N Value

	Mixed Forest
	0.16

	Barren land
	0.025

	Open Water
	0.04

	Herbaceous
	0.035

	Developed Open Space
	0.04

	Shrub Scrub
	0.1

	Developed Low Intensity
	0.08

	Developed Medium Intensity
	0.1

	Cultivated Crops
	0.035

	Evengreen Forest
	0.16

	Developed High Intensity
	0.15

	Woody Wetlands
	0.12

	Emergent Herbaceous Wetlands
	0.07

	Hay Pasture
	0.03

	Decideous Forest
	0.16

	Stream
	0.04



1. A Manning’s N value of 0.04 was utilized for channels. 

Mapping 
1. 

Other Assumptions
1. Calibration: There are two USGS gages in the DMF4 area, but USGS Gage 08080505 does not have enough years of data collection to be applicable for calibration. 
Gage Analysis for USGS 08080500:
	USGS Gage No
	Description
	1PCT- (cfs)
	1PCT (cfs)
	1PCT+ (cfs)
	HEC-RAS 6.1.0 (2D) 1pct (cfs)

	USGS 08080500
	DMF Brazos RV nr Aspermont, TX
	19,060
	26,860
	43,790
	36,720



Regression Analysis was performed for 5 additional points in the calibration purposes.  The following sources of data were utilized for calibration. Flow Regression Analysis based on SIR 2009-5087 (L Moment Based) with user-defined watershed.

	Calibration Location
	Source
	Method Used
	Lower Limit (cfs)
	1-percent (cfs)
	Upper Limit (cfs)
	HEC-RAS 6.1.0 (2D) (cfs)

	Tonk Creek downstream of US 380
	HEC-RAS
	Regression Analysis
	3,210
	6,405
	12,779
	4,662

	Willow Creek upstream of confluence with Double Mountain Fork Brazos River
	HEC-RAS
	Regression Analysis
	2,107
	4,205
	8,390
	2,121

	Gyp Creek upstream of confluence with Double Mountain Fork Brazos River
	HEC-RAS
	Regression Analysis
	3,739
	7,459
	14,883
	7,367

	East Fork Salt Creek upstream of confluence with Double Mountain Fork Brazos River
	HEC-RAS
	Regression Analysis
	4,433
	8,844
	17,646
	5,442

	Nicholson Creek upstream of confluence with Double Mountain Fork Brazos River
	HEC-RAS
	Regression Analysis
	4,835
	9,647
	19,248
	6,934
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