ADDRESSING UNIQUE
STORAGE CHARACTERISTICS
IN THE NORTH BRANCH
CHICAGO RIVER WATERSHED
USING HEC-RAS

Adam Hacker, EI
HDR Engineering
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Proj verview

® 1 of 6 DWPs in various
stages of completion

® 4 maln reaches modeled

@ EXxisting conditions
nydrologic and unsteady
nydraulic modeling

@ Flood control
alternatives hydraulic
modeling

Damage Assessments

Resulting design and
final construction by
others
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® Balancing stage in
split flow reaches
along the Skokie
River

® Modeling pump
operations for the
Northbrook Court
Reservoir
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® 19 river miles
(Skokie River and
Tribs)

® Complex reach
® 10 junctions
® 3 split flow reaches

® Several tributary to
sub-reach overflow
points
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Gaps In the lateral
welrs come from
either high points or
welrs on the other
reach

1 ground elevation
IS taken for each
Cross section

WSEL for both
reaches = 626.46
(NAVDS8S8)
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Lateral Structure
output table for both
reaches

Negative flow comes
In from the other
reach

At max WSEL, 207cfs
flows from Skokie
reach to the Lagoon
reach (accounting for
25% of the peak flow
In the Lagoon)

iE Profile Output Table - Lateral Structures

File

Skd. T:
HEC-EAS Fla

Tabl

100 Year

Profile: Max s
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Each pump setting
IS Input as its own
Pump Station

Pump From
Pump To

Optional On-Off
Reference not
utilized

. Pump Station Data Editor,

Purnp Station M are:

ﬂ ﬂ Rename Pump Station ...

Pump Connection D ata | Purmp Group Data | Advanced Control Bules |

Pump From; |5tarage area: NE court Res.

F'ump To kiddle Fark. kiddl

Optional Orn-0F Reference [IF not zet, then the From location iz uzed)

Reference: Set RS

Highest elevation in purnp line [optional):

Remove the controller reference location

—

Flan Data

Steady Flow Optimizatior ...

Cancel




WSEL On
WSEL Off
Pump Efficiency

Scope — General
performance

Pump Station Data Editor
Purmp Station Mame: ﬂ ﬂ Rename Pump Station ...

Pumnp Connection Data Pumnp Group Data | Advanced Control Fules |

Group Mame: | Group #1 - Add Group Delete Group ... | Rename Group ...

Pump Groups

MNumber of Purnps in Group: 1 - Furnp E fficiency Curve
Startup [min]; lﬂi Shutdown [min: Ini

[ Bias group operations to On
Fumnp Operations o
a0

100

Plat Purmp C



Advan nhtrol Rul

@ N eW tO H EC_ RAS Pump St ﬂ ﬂ Fename Pump Station ..

4 O Purp Co o Data | Pump Group Data  Advanced Contral Ry

® Rule Type e

® Apply based on
target WS

Edit Current 5

Trigger Mode:

Flat Purmp C




Reservoir set as Pump Station Data Editor
P Sliefter fem=: | 97 LD ﬂﬂ Rename Pump Station ...

trl g g e r n O d e Fump Connection Data | Pump Group Data  Advanced Control Rules |
e Rule ... Co

Add Mew Rule ...

Rule operates pump
while reservoir Is
falling, not rising

Rule flow max at O
shuts pump off o CuretSelectsd e T

Trigger WS min is .
the same as “pump
on” elevation set in
Pump Group Data




Trlgger nOde Set at Pump Station Data Editor

Purnp Station Mame:  |SP LO 3 ﬂ ﬂ Rename Pump Station ..

D u b b I e r X - S e Cti O n Pump Connection Data | Pump Group Data Advanced Control FBules | _.

Add Mew Rule ... Delete Rule ...

O C atl O n F'.ump Fules

w5 bazed rule - flow max = 0 How min = O tigger reference = Middle Fork. Middle Fork, BS: 1639

WS based ule - flow max = 0 flow min = 0 tigger reference = Storage area; MB court Res. triggef

Rule flow max at O
shuts pump off

Trigger WS min is at  [ryeeeemes,
an elevation
Independent of the
reservoir

Trigger Mode:

Plat Purmp Curves ...




Open Bubbler cross
section stage and
flow table

Used excel to
determine range of
dates that the
shutoff should be In
effect

Dates 01 July 1600
to 03 July 1700

File Type oOptions Help

.

Date

JMun2003 2400

21 0o
3 0o
41 01
Bl 01
HIEIA
701
8 0o
9] 01

07
01w

20 0o a0
A1 MJul2009 1200
41 O1Jul2009 1300

Stage and Flow Hydrographs

Stage Flow

INSTAAL | INSTAAL




' Stage and Flow Hydrographs Q@@

File Type Options Help

Pump: [ ﬂ 1]
I_ F' Je IF F'|||rF|||II I_ || [ A I_ |||:| F|||II IF ||

Stage Flow | Table| Rating Curve

10

600 :
2400 1 24 : 24 . 2400 1 2400
| 14 : 0 : 03Jul2003 | L] :




' Stage and Flow Hydrographs Q@@

File Type Options

Pump: |G ﬂﬂ

v Flot Fl [~ Ob Flow v |

_trial  Pum




Usage of lateral
weirs to balance
split flow reaches

Usage of the new
advanced pump
control rules to
manipulate pump
operation

More on NBCR
DWP tomorrow
during session 3A

NORTH BRANCH CHICAGO RIVER WATERSHED
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