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Background
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• History of Stormwater Management in Village

• Klein Creek Watershed / Study Area

• May 2020 Flood Event

• Water Level Loggers
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History
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Klein Creek Watershed
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Study Area
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~110 Acres
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Kimberly North Detention Basins
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May 2020 Flood Event

EAST LOBE

WEST LOBE
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May 2020 Flood Event

2 hours –> 2.8 in –> 10 yr24 hours –> 4.0 in –> 5 yr72 hours –> 6.3 in –> 10 yr

EMERGENCY OVERFLOW*
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Water Level Loggers
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Methodology (EPA SWMM)
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• Model Framework 

• Model Development 

• Model Calibration

• Alternative Analysis
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Modeling Framework

• Developed a Storm Water 
Management Model (SWMM) to 
simulate existing conditions
– Continuous Simulation 

– Hydrology

– Hydraulic

– Real-Time Controls

• Calibrated model to measured data

• Used the model to evaluate 
alternatives to mitigate flooding 
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Model Development
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Model Development
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Open Source 

Python Scripts 

(PySWMM)

Delineated subwatersheds 

with storm sewer network in 

GIS

SWMM Model 
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Model Development

15

SWMM Model 

May 2020 storm

Bulletin 70 and 75, 100-

yr 24-hr storms

Subwatershed Imperviousness

Infiltration Parameters
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Model results match the observed data well

HWL
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Model Calibration – 245 E. Fullerton
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Alternative Analysis
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Traditional Solutions

“Smart” Stormwater Management

(aka Real Time Control)

Image Courtesy: Opti-RTC
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“Smart” Stormwater Management
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• EPA SWMM CONTROL RULES

• MAY 2020 STORM SIMULATIONS

• STORAGE UTILIZATION
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EPA SWMM CONTROL RULES



Emergency Weir = 782.30

NWL = 775.00

8” Restrictor Inv = 773.28

245 E Fullerton (West Lobe) Existing Conditions

Water Elevation

Orifice Flow

Emergency Weir Flow



Emergency Weir = 782.30

NWL = 775.00

8” Restrictor Inv = 773.28

245 E Fullerton Proposed Conditions

Water Elevation

Orifice Flow

Emergency Weir Flow

Control Rules for All 10 SMF’s



Emergency Weir = 782.30

NWL = 775.00

8” Restrictor Inv = 773.28

245 E Fullerton Proposed Conditions

Water Elevation

Orifice Flow

Emergency Weir Flow

Control Rules for 3 Largest SMF’s
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38%

62%

STORAGE UTILIZATION
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CONTROL RULES

EXISTING
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91%

9%

82%

18%

80%

20%

64%

36%

65%

35%

62%

38%
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*Emergency weir flow occurs @ >80%
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Conclusions

25

• Using EPA SWMM’s Control Rules is “easy”!

• “Smart” Stormwater Management (aka Real Time 

Controls) could have eliminated flooding on May 15, 

2020 (10-Year Recurrence Interval).

• Existing storage and conveyance infrastructure does 

not change; just need to retrofit the restrictors.

• The utilization rate (by volume) of the existing 

stormwater management facilities nearly doubled.

• Maximum effectiveness is most likely to be in the 

recurrence intervals between 10 and 25 years.
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Long-Term Projects

• Create a “Digital Twin” of the Stormwater Management System

• Replicate hydrologic modification to support 

streambank stabilization and aquatic habitat.

• Establish a “single” release rate based on 

actual, real-time flows within Klein Creek.
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Contact Info
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PRESENTATION & EPA SWMM FILES
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UIC Senior Design Project Presentation
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