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TWDB 2D BLE – DMF1 
H&H Technical Notebook
Description: Project Name: DMF1
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 1 study area (City of Levelland-Tahoka Lake), 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: December 2022
Topographic Data Source/Date: 1 meter (3.28 -ft DEM 2019)
Vertical Datum: NAVD88
Terrain
DMF1 workarea Terrain completed end of April 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. The study area has approximately 953 sq.mi drainage area. 
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: did not have NFHL data, so used NHD flowlines for naming.  
Hydraulics 
1. Outflow going into DMF2 was incorporated into the downstream model 
1. DMF1 workarea is well known for playa-driven flood storage.  The initial condition for the playa based on the volume of runoff was developed from a 2-year, 1-hour duration rain event. This initial condition completely fills the playa and provides a conservative estimation of potential downstream flood conditions due to little/no playa storage capacity. The end of the 2-year, 1-hour duration rain simulation WSEL was used as an initial condition to run all of the events (10PAC, 4PAC,2 PAC, 1 PAC, 1 PAC_Minus, 1PAC_Plus, and 0.2PAC). 
1. The following boundary conditions were implemented. 
	Boundary Condition Name
	Slope

	BC_1
	0.0007

	BC_2
	0.0007

	Outflow_DMF_402
	0.0007



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

	Developed Open Space
	0.04

	Cultivated Crops
	0.035

	Shrub Scrub
	0.1

	Streams
	0.04

	Herbaceous
	0.035

	Developed Low Intensity
	0.1

	Hay Pasture
	0.03

	Developed Medium Intensity
	0.08

	Emergent Herbaceous Wetlands
	0.07

	Developed High Intensity
	0.15

	Barren land
	0.025

	Woody Wetlands
	0.12

	Open Water
	0.04

	Decideous Forest
	0.16

	Evengreen Forest
	0.16



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

Mapping 
1. No comments. 


Calibration 
The following sources of data were utilized for calibration.
1. No USGS Gages or Effective product is available here to calibrate the model. Regression Analysis is also overlooked as it doesn't reflect the effect of playa. 
1. CN values throughout the study area were Revised to accommodate the appropriate flow to the downstream model. 
	Land Cover
	Original 
	Adjusted

	Developed Open Space
	69
	82

	Cultivated Crops
	67
	80

	Shrub Scrub
	48
	61

	Herbaceous
	74
	87

	Developed Low Intensity
	75
	88

	Hay Pasture
	74
	87

	Developed Medium Intensity
	88
	99

	Emergent Herbaceous Wetlands
	93
	99

	Developed High Intensity
	92
	99

	Barren land
	80
	93

	Woody Wetlands
	93
	99

	Open Water
	99
	99

	Decideous Forest
	77
	90

	Evengreen Forest
	70
	83



Other Assumptions
N/A
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