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Background

* History of Stormwater Management in Village
* Klein Creek Watershed / Study Area
*+ May 2020 Flood Event

ater Level Loggers
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History

DuPage
ViIIage DuPage County’s
Stormwater County’s Klein Creek
Study & Countywide Watershed
Stormwater Stormwater Study & ISWS
Village Ordinance Flood Ordinance Flood Flood Flood Bulletin 75
Incorporated Enacted Event Enacted Control Plan Event Event Published
1972 1978 1991 1993 2000 2010 = 2015 2020
1959 1973 1987 = 1991 1994 2008 = 2013 . 2020
FEMA FIRM Cumulative Phase I Phase II: Flood Addendum 02 Flood
Flood Event Effective Detention Channel Gary-Kehoe Event Armstrong Park Event
(1,431 ac-ft) Improvements Reservoir Reservoir
(13 ac-ft) (124 ac-ft) (115 ac-ft )
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Study Area
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Precipitation, total, in @ Precipitation, total, in @ Precipitation, total, in @

6.32 in - May 20, 2020 10:35:00 PM CDT 4.06 in - May 15, 2020 10:15:00 AM CDT 3.82 in - May 15, 2020 02:05:00 AM CDT
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Water Depth (Feet)

*Water Lavel Logger & Ft (MAVD)

2020 Water Level Logger Data for
Kimberly Fullerton West*

Ll

—— Sensor Depth
———U5GS Daily Rain Depth

March 2020 Thru November 2020
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Methodology (EPA SWMM)

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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Bare Earth DEM with DEM with sewer network Delineated subwatersheds
sewer network overlaid burned with storm sewer network in
GIS
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Open Source
Python Scripts
(PySWMM)

Delineated subwatersheds
with storm sewer network in
GIS

SWMM Model
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_ May 2020 storm
Subwatershed Imperviousness

Precipitation, total, in @
6.32 in - May 20, 2020 10:35:00 PM CDT

Bulletin 70 and 75, 100-
yr 24-hr storms

i : - 0.07 ;9
I Evapotranspiration . - itnl

——— Runoff é o
o004

Initial loss/ — B
depression Saturated Soil, water 200
storege content = porosity £om

0.01

Curnulative Precipitation (inches)

SWMM Model

Wemng front moving down

Unsaturated Soil, still
initial water content 6;

Green - Ampt Infiltration GEOSYNTEC CONSULTANTS




Water Surface Elevation (ft)
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Water Surface Elevation (ft)
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Model results match the observed data well
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* APIs

Applications
o Cisterns
- Detention & Retention
= Green Infrastructure
- Lakes & Reservoirs
~Ponds
- Pumps
~Rainwater Harvesting
= SCADA Integration
- Sewers
- Streams
“Subsurface Tanks

RainG:ugeV{/;\\\

Web-based Dashboards with
Real-time and Historical Data
- ARt

Precipitation
Forecast

-
o =

Opti Monitoril

“Smart” Stormwater Management
(aka Real Time Control)
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“Smart” Stormwater Management

+ EPA SWMM CONTROL RULES
* MAY 2020 STORM SIMULATIONS
« STORAGE UTILIZATION
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Control Rules Editor

Each control rule is a series of statements of the form: RULE Z245A
ROLE ruleID IF SIMULATION DATE <= 05/15/2020
THEN CRIFICE 245 0283600 SETTING = 0.3
IF condition 1 - _
AND  condition 2 ELSE ORIFICE 245 0283600 SETTING = 1.0
OR condicion_ 3
AND condition % RULE 3192
Ere IF NODE 319 HEAD > 790
THEN action_1 THEN ORIFICE 31% 02885669 SETTING = 1.0
pup  memien? ELSE ORIFICE 319 02885669 SETTING = 0.0
ELSE action_ 3 EULE 3215B
Decreased AND semiend IF SIMULATTON DATE >= 05/19/2020

Flow
Rate

THEN ORIFICE 315% 028856659 SETTING = 1.0
PRIORITY walue PRIORITY 5 -

Some examples of condition clauses are:

RULE 315C
MODE N23 DEPTH > 10 IF SIMULATION DATE >= 05/14/2020
HODE Nz5 DEETH > NODE 25 DEPTH THEN WEIR 21% INTERNALWEIR]1 SETTING = 0.0

FUMP P45 STATUS = OFF
LINK P45 TIMEOPEN >= &:30
SIMULATION CLOCETIME = 22:45:00

PRICRITY 5

RULE 315D
The objects and attributes that can appear in a condition clause are as follows: IF SIMULATION DRTE >= 05/14/2020
THEN WEIR 319_INTERNALWEIRZ SETTING = 0.0
Object Attributes _ |Value PRICRITY 3
HODE DEPTH numerical value
HEAD numerical value
VOLUME numerical value RULE 465n
IHELOW numerical value IF NODE 465 HEAD > 800.5
LInE Frow numerical value THEN ORIFICE 465 02865709 SETTING = 0.1
DEFTH numerical value -
TIMEODEN decimal hours or hr-min ELSE ORIFICE 465 02865705 SETTING = 0.0
TIMECLCSED |decimal hours or hrmin PRICRITY 1




Water Elevation {ft)
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Water Elevation (f)

245 E Fullerton Control Rules for All 10 SMF’s Proposed Conditions
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Wyater Elevation (ft)

245 E Fullerton Control Rules for 3 Largest SMF’s Proposed Conditions
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STORAGE UTILIZATION

UNUSED STORAGE / MAX. STORAGE* EXISTING

9%

91%

550

*Emergency weir flow occurs @ >80% CONTROL RULES
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Conclusions

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

“Smart” Stormwater Management (aka Real Time
Controls) could have eliminated flooding on May 15,
O-Year Recurrence Interval).

age and conveyance infrastructure does
2d to retrofit the restrictors.

me) of the existing

o pearly doubled.
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Replicate hydrologic modification to support e

streambank stabilization and aquatic habitat. =~ ©qs

| | e
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Gok Club .

Establish a “single” release rate based on

L

actual, real-time flows within Klein Creek. o ‘
SN |
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PRESENTATION & EPA SWMM FILES

https://nextcloud.carolstream.org/index.php/s/LYJecpzZWOWIRCKDb

Gregory R. Ulreich, P.E., CFM

Civil/Stormwater Engineer | Dept. of Engineering Services
Village of Carol Stream

gulreich@carolstream.org

Rishab Mahajan, P.E., CFM, CPSWQ
Senior Engineer

Geosyntec Consultants
rmahajan@geosyntec.com

UIC Senior Design Project Presentation
https://engineeringexpo.uic.edu/news-stories/cme-05-kimberly-north-detention-system-optimization/
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