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Wheeling



History of Buffalo Creek Floodplain

• Original analysis and mapping effective in 1981

• 2008 PMR

• Conveyance floodway agreement

• 2011 MWRD Lower Des Plaines Detailed Watershed Plan

• Current LOMR request was identified as #1 project in 

2015 Wheeling Stormwater Master Plan 



Buffalo Creek Drainage Area



Buffalo Creek HEC-RAS Model Schematic
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MWRD Detailed Watershed Plan (DWP)

• MWRD DWP for the Lower Des Plaines River completed 

in 2011.

• Developed updated HEC-HMS hydrologic models and 

unsteady HEC-RAS hydraulic models for the Des Plaines 

River and all major tributaries.

• Buffalo Creek modeling revealed “split-flow” condition that 

improved the accuracy of floodplain mapping through the 

Village.



MWRD DWP Model Schematic





Buffalo Creek Re-mapping

• FEMA modeling: steady-state HEC-RAS model 

• MWRD modeling: unsteady HEC-RAS modeling with a 

split flow condition through the Village

• Approximately 960 structures within FEMA 100-year 

regulatory floodplain in Village

• Approximately 300 structures shown within MWRD 100-

year floodplain in Village

• Possibly up to 660 structures may be removed from 

floodplain if additional refinements are included



LOMR Request Modeling Approach

• Modeling approach for main channel:

• Runoff hydrographs generated in HEC-HMS

• Reach and storage routing performed in unsteady HEC-RAS model

• Maximum flows from unsteady HEC-RAS model input in steady 

HEC-RAS model

• Floodway computed with steady HEC-RAS model

• Split flow area modeled with unsteady 2D HEC-RAS 

model:

• Overflow along south channel bank along Valley Stream Drive to 

Railroad modeled as lateral structures based on DTM

• 2D area connected to storage area upstream of Railroad culvert 

crossing to Heritage Lake with SA/2D area connection





Link 1D/2D with Lateral Structures



Link 1D/2D with Lateral Structures



Link 1D/2D with Lateral Structures



Link 1D/2D with Lateral Structures



2D Results







B
F

E
 6

5
2

.2

B
F

E
 6

5
0

.4

650.1

648.2

644.1

646.9

650.4



Additional Considerations

• Development of regulatory floodplain through the 2D split 

flow area

• Sensitivity analysis

(next slide)

• How to model 

structures?

• Calibration data



Sensitivity Analysis

• Variable Manning’s n versus averaged n value

• Global n = 0.04; or n = 0.02 paved & n = 0.05 grass

• Diffusion Wave versus Full Momentum

• Cell size

• Time step

• Courant Number

• Theta value for 1D & 2D analysis

• Additional parameters?



1D Unsteady Modeling Parameters

Parameters shown are default for discussion purposes



2D Modeling Parameters

Parameters shown are default for discussion purposes



2D Modeling Parameters

Parameters shown are default for discussion purposes



Modeling Structures

Structures built in to DTM Structures accounted for in land use



Calibration
USGS STREAM GAGE AT APTAKISIC ROAD



2D Summary

• 20-foot grid size

• 12 second timestep

• 1D Theta = 0.9; 2D Theta = 0.8 (Range 0.6 – 1)

• Land use – 3 types

• Structures

• Grass

• Pavement

• Lateral Structure flow stability factor = 2.0 (Range 1.0 – 3.0)

• 100-year, 24-hour storm model volume error = 0.57%





Thank you

Questions?


