2D BLE Analysis	
QM Checklist	<Watershed>

2D BLE
Model QM Checklist

Model Data
Watershed Name:	East Galveston Bay
Level of Study:	2D BLE
Flood Events:	☐	10%	☐	4%		☐	2%		☐	1%		☐	0.2%	
	☐	1%	+	☐	1%	-	☐	Observed Rainfall
Modeler’s Name:	     
Reviewer’s Name:	RW
SUBMITTED ITEMS:
All Items should be included in the HEC-RAS model itself to be reviewed. 
☒	Hydrology model and/or spreadsheets		
	File location(s):		Hydraulics/General/Hydrology/HMS/EastGalvestonBay		
☒	Terrain Dataset(s)		
	File location(s):		Hydraulics/Hydraulic_Models/RAS/Terrain								
☒	Projection File	
	Projection:			NAD_1983_2011_StatePlane_Texas_South_Central_FIPS_4204_FtUS											
☒	2D Boundaries									
☒	2D Breaklines										
☒	Land Cover Data (Manning’s n-values). 
File location: 		Hydraulics/Hydraulic_Models/RAS/LandCover					
☐	Imagery	
☐	Gage Analysis
	File location: 		     						
☐	Descriptions of assumptions/special situations (modeling notebook)
	File location: 		     				
☐	Effective floodplains shapefile if applicable				
☐	Preliminary floodplain runs				

Modeler should fill out all above information as well as statistical data for each section below. 
					
REVIEW ITEMS:
QAQC review shapefile name provided with spatially referenced comments:	     

Hydrology

Modeler’s Initials:	     	Date Submitted:	     
Reviewer’s Initials:	     	Date Reviewed:	     
Modeler’s Initials:	     	Date Responded:	     
STATISTICAL DATA:
Stream gages in model area:
	     
	     
	     
	     
TECHNICAL REVIEW:
Excess Rainfall
☐ 	Precipitation values are an aerial average of Atlas 14 values for the entire 2D area boundary for each storm event
☐	Composite CN is calculated for the entire 2D area boundary
☐	Losses are correctly calculated to establish the excess rainfall hyetographs
☐	Total precipitation depths for 1%+ and 1%- are calculated correctly
☐	Excess rainfall hyetographs are calculated for all storm events (10%, 4%, 2%, 1%, 0.2%, 1%+, and 1%-) 
☐	Cumulative excess rainfall values are in increasing order from 10%, 4%, 2%, 1%, to 0.2%
☐	Cumulative excess rainfall values for the 1%+ and 1%- fall in order with the storm events matching the total precipitation values
[bookmark: _Hlk80109504]Inflow Hydrographs
☐	Shape and time-to-peak of any inflow hydrographs resemble past documented large storm events
☐	Hydrographs reasonable when compared to the other return periods. The shapes should be similar, and hydrographs from different events should not intersect unless there is an engineering reason. Peak flows from a lower return period event should not be higher than a higher return period event.
☐	Contributing hydrographs from another RAS model applied at coincident locations
General Hydrology
☐	Any flow regulating dams in the model area:	     

REVIEW COMMENTS AND RESPONSES:



Terrain Dataset:
Modeler’s Initials:	     	Date Submitted:	     
Reviewer’s Initials:	     	Date Reviewed:	     
Modeler’s Initials:	     	Date Responded:	     
STATISTICAL DATA:
Terrain dataset name:					     

Grid resolution (cell size) (ft / m):		     
Should be 10 ft or smaller
TECHNICAL REVIEW:
☐	Terrain datasets included in ‘Terrain’ folder
☐	Terrain projection file included
☐	Topographic abnormalities corrected (no drops or rises from underlying data errors)
☐	Terrain modification (added/removed features) documented 
☐	Terrain datasets are associated with the proper geometry files
REVIEW COMMENTS AND RESPONSES:
1. 


HEC-RAS Geometry:
Modeler’s Initials:	     	Date Submitted:	     
Reviewer’s Initials:	     	Date Reviewed:	     
Modeler’s Initials:	     	Date Responded:	     
STATISTICAL DATA:
	Nominal Mesh Cell Size (ft):			     
Min/Max Cell Area (ft2):				     
Number of Cells:						     
Goal: less than 1M cells
[bookmark: _Hlk80109546]TECHNICAL REVIEW:
2D Mesh
☐	2D Boundary delineated along watershed boundary or buffer to ensure all contributing area is included
☐	Nominal cell size appropriate for model detail (generally 200 feet)	
☐	Computation points are at default locations or changes documented 
☐	Mesh Cell and Face tolerances are default or changes documented
☐	No mesh errors
☐	Cell face relationships are calculated
Breaklines
☐	Breaklines are consistent with the terrain data
☐	Breaklines sufficiently detailed to capture features (thalweg, banks, berms, etc.)
☐	Cells do not overlap terrain features where appropriate (i.e. unwanted leaking)	
☐	Breakline cell sizing and parameters are appropriate
☐	2D Area Connections placed at applicable benchmarks
☐	2D Area Connections set to use normal 2D equation domain
Manning’s n-values
☐	Manning’s n-values associated to land cover data provided
☐	Land Cover classifications are sufficiently descriptive within the data table
☐  Manning’s n values generally match current aerial imagery
☐  Manning’s n dataset is associated with the geometry files
General 
☐	All model datasets each have unique descriptive names

REVIEW COMMENTS AND RESPONSES:
1. 

HEC-RAS 2D Internal/External Boundaries:
Modeler’s Initials:	     	Date Submitted:	     
Reviewer’s Initials:	     	Date Reviewed:	     
Modeler’s Initials:	     	Date Responded:	     
TECHNICAL REVIEW:
☐	External boundaries connected to 2D mesh
☐	Boundary conditions everywhere flow could build up at the boundary of the 2D mesh
☐	Boundary conditions have a hydrograph or elevation/slope data assigned
☐  Input hydrographs consistent with hydrologic data (DSS, manual entry)
☐  Precipitation data is consistent with hydrologic data (DSS, manual entry)
☐	Downstream boundary consistent with ground slope or known downstream WSEL
☐	Flow hydrographs applied at appropriate locations
☐	Energy grade slope for hydrograph distribution is reasonable
REVIEW COMMENTS AND RESPONSES:  
1. 


HEC-RAS 2D Model Execution:
Modeler’s Initials:	     	Date Submitted:	     
Reviewer’s Initials:	     	Date Reviewed:	     
Modeler’s Initials:	     	Date Responded:	     
STATISTICAL DATA:
HEC-RAS Unsteady Plan Names:
	     
	     
	     
	     
	     
	     
	     
[bookmark: _Hlk80109657]	Simulation length (hours):			     
	Calculation Interval (seconds): 	     
	Hydrograph Output Interval:		     
	Mapping Output Interval: 			     
	Model Runtime:					     
TECHNICAL REVIEW:
☐	Appropriate 2D parameters are used
☐	Hydrograph Output Interval and Mapping Output Interval set at a reasonable interval to capture peaks 
☐	Model runtime is reasonable (< 12 hours, but dependent upon model size and run engine capabilities)
REVIEW COMMENTS AND RESPONSES:  
1. 


HEC-RAS 2D Model Results:
Modeler’s Initials:	     	Date Submitted:	     
Reviewer’s Initials:	     	Date Reviewed:	     
Modeler’s Initials:	     	Date Responded:	     
TECHNICAL REVIEW:
Computation Checks
☐	Model runs with no cell errors
☐  Volume balance is within tolerance (ΔV < 1% is ideal, however 2% to 3% can be acceptable for rain on mesh)
Results Full Checks
☐	Computational time step meets ideal Courant condition
	Diffusion Wave:  (Up to 5)	
☐  Model simulation is long enough to pass the entire hydrograph through the model 
(minimum of 12 hours past the peak, preferably 24 hours)
☐	Hydrographs at internal and external boundaries are smooth
☐	Contributing areas are contained within 2D mesh or accounted for with inflow hydrographs
☐	No flow trapped at 2D Boundary
☐	Mapping is reasonable compared to effective 
Results Spot Checks
Check at all critical structures, major confluences, a handful of headwater tributaries, downstream end, at benchmarks, and a handful of randomly selected locations. 
☐	No visible spikes in WSEL visibly present with a single cell 
☐	WSEL and depth grids appear reasonable (no artificial dips or spikes)
☐	Flooding is connected downstream for all significant contributing areas (> 64 acres)
☐	Velocity grids appear reasonable (no unusually high velocity areas)
Flow Checks
Gage Analysis
☐  Peak flow gage analysis performed on all gages in the watershed with sufficient data
☐ 	All gages used have an appropriate period of record (10 to 20+ years)
☐	All gages used have no extensive gaps in record which would impact the analysis
☐	Gage analysis results validated to other sources (Regression, USGS, etc.)
2D Flow Results
☐  Results at applicable benchmarks justified (gages, HWMs, effective BFEs)
	☐	Peak discharges comparable to gages, effective studies, regional regression equations

REVIEW COMMENTS AND RESPONSES:  
1. 


QM Checklist Approval
This 2D Modeling QM Review is in compliance with the contract requirements and all task checkpoints are complete.  The independent QM Team has reviewed the hydraulic analysis, presented review comments to the Production Team Task Leader, and discussed any problems or issues.  The Task Leader, QM Team Manager, and Project Manager have signed the QM Checklist to confirm that all comments are received, addressed, and documented appropriately.

																										
Task Leader																Date
																										
QM Team Manager														Date
																										
Project Manager															Date
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