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Sensor Locations

ARLINGTON
HEIGHTS ROAD

1
4

w

o DTS
\ if e
T = Ar & 3 = ...: :
& 81| @ SENSOR LOCATION )\ P

BUSSE SOUTH DAM
-RESERVOIR STAGE
-GATE ELEVATIONS

WBK N

engineering




Busse Operations WBK /N

engineering

e Operational Limitations
e Physical Constraints
e Flood Definitions
* IGA
* Management Resources Elov 657,00 _

e Design Operating Scheme

 Implemented Operating
Scheme
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Operational Level: _ Level 2 Level 3 Level 4 _

Attempt to Maintain
reservoir elevation of:
by opening (lowering)
gate up to:
to achieve a maximum
flow rate of:
Continue until reservoir
stage is:

Downstream effect:

4-Fool
Crest Gare

Elev. 687.00
Gate fully closed
v. 685.60

_
flay

R of Mlepse g
Gate "normal

Ofd weir
removal
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Level 2 Level 3 Level 4 _

Operational Level:
Attempt to Maintain
reservoir elevation of:
by opening (lowering)
gate up to:
to achieve a maximum
flow rate of:
Continue until reservoir
stage is:

Downstream effect:

4-Fool
Crest Gare

Elev. 687.00

Gate fully closed o _
Oid weir

flmiy  LRG O ;
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Level 2 Level 3 Level 4 _

Operational Level:
Attempt to Maintain

_ : 685.8
reservoir elevation of:
by opening (lowering) 15
gate up to: '
to achieve a maximum 500 CFS
flow rate of:
Continue untﬂ_ reservoir 688.0
stage is:
Low-laying

baseball fields
and pedestrian
trail inundated

Downstream effect:

4-Foor
Crest Gare

Elev. 687.00
Gate fully closed "~

Ofd weir
removal
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Operational Level: Level 2 Level 3 Level 4
Attempt to Ma!ntam 635.8 688.0
reservoir elevation of:
by opening (lowering) 15 20
gate up to:
to achieve a maximum 500 CES 200 CES
flow rate of:
Continue untﬂ_ reservoir 638.0 688.5
stage is:
Low-laying

Some water on
pavement — road
passable

baseball fields
and pedestrian
trail inundated

Downstream effect:

4-Foor
Crest Gare

Elev. 687.00

Gate fully closed

Ofd weir
removal

v. 683.00
ate fully open
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Operational Level:
Attempt to Maintain

Level 2 Level 3 Level 4 _

. . 685.8 688.0 688.5
reservoir elevation of:
by opening (lowering) 15 2.0 2.4
gate up to:
to achieve a maximum 500 CFS 700 CFS 1000 CFS
flow rate of:
Continue untﬂ_ reservoir 638.0 638.5 6890
stage is:
Low-laying

. Some water on Additional water

baseball fields
pavement —road on pavement —
passable one lane closed

Downstream effect: ;
and pedestrian

trail inundated

4-Foor
Crest Gare

Elev. 687.00

Gate fully closed

Ofd weir
removal

v. 683.00
ate fully open
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Operational Level: Level 2 Level 3 Level 4
AREIT[EE D W LT 685.8 688.0 688.5
reservoir elevation of:
by opening (lowering) 15 2.0 2.4
gate up to:
to achieve a maximum 500 CFS 700 CFS 1000 CFS
flow rate of:
Continue untﬂ_ reservoir 638.0 638.5 6890
stage is:
Low-laying

Some water on Additional water
pavement —road on pavement —
passable one lane closed

baseball fields
and pedestrian
trail inundated

Downstream effect:

4-Foor
Crest Gare

Elev. 687.00

Gate fully closed

Ofd weir
removal




Operations Level Real Time Data

Ack'd System Alarms

'Nuw Polling: Cool Down ]

' 9/8/2016 Nate: Currently using West Dam Level for

+ 41 Ft

5| Hi-Hi: 691.0 Ft
\

Norm: 686.2 Ft

8- Low: 680.0 Ft

-4

(Show)
e

- Hi-Hi: 691.0 Ft

[RIRCETR

t
ﬂu}u: 685.4 Ft

West Dam (<)

Flow: 2.6 Ft

-Hi-Hi: 631.0 Ft

ML o3uL L
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Dam Station Bare (East) Pesition High Level alarm
Dam Station GateZ (West) Position High Level alarm
Dam Station Control Level5 Drop Active

Golf Road Water Level High Level alarm

Dam Station Generator Common Alarm
—

Wednesday 10:40:14|

| Desem TP

+ 6.8 Ft

: Hi-Hi: §86.0 Ft

~Low: 676.6 Ft

Arl Heights (%

- |- Hi-Hi: 684.5 Ft

Narm: 872 @ B¢

Low: 676.0 Ft

JFK o)

W Golf Road

W Reservoir Level Wtast Gate

Wriowrate

| (Show)

(Show) (Show)

Automatic Gate Control

Gate Neutral:(685.6

ReaLvl. 28830 - san o Flow

Level 1 |(685.6 1 14/

Level | Height

Level 2 ((685.8 r )|(_ 1.5r )

Level 3 ((688.0n )|{ 2.0 )

Level 4 |(688.5r )| 23 r )

Drop To Gate @
Neu?rai 689.0 Neutral

| Target Flow:

2.45 ft Target Height: 686.50 Fl‘

1'=300¢fs

1.5'=500cfs, 2'=800cfs, 2.4'=1000cfs

Golf Hi 5P: (686.2 1t ) @
ArlHiSP:(684.0 n ) @
JFK Hi SP:(683.5 1t ) (7

Using Dam Lvi: (™)
Using JFK: (™

Return to Default: ¢~

Gate Lo Limit:(683.0 = Gate Hi Limit:(687.0

_ Control Interval: Max Move:

10:40 AM

R TR ]
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AXiSa AXIS P5532-E Network Camera Live View | Setup | Help gLl alarmn

High Level alarm

Ack'd Syste

Stream p PTZ Prasat

;
[Motion 1pEG |~ | v ]| Gal

alarm

Now Polling:

|
‘ tive
|
\

+ 4.

Playing, Motion JEEG

0000

cerl panal

10:40 AM
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Ack'd System 5, AXIS s AXIS P5532-E Network Camera Live View | Setup | Help

Tesmasifanians

Stream profile Stream profile PTZ Praset

IMaLion IPEG | v IMaI:ion IPEG | v |C,a.n—|era - Gate Closeup

Now Polling:

¥
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0000 0000
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Actions ~ ,;:‘ View ¥ " Communicate = | g, Files & Extras ~ _‘g: Remote update <

] . [Monday
GROVE ' Tog on.
VILLAGE

| Water Levels Trend

Feb 17 Feb 20 Feb 22 Feb 24 Feb 26
23:565:17 02:38:28 05:21:39 08:04:50 10:48:01

. Golf Road elev. e
Reservoir ; 685.79

DAM_GT1E_pos_sweet
685.18

DAM_GT2W_pos_sweet
685.14

GLF_Wtr_lvi_sweet
686.91

Level 4- T S [ i =5 - WDM_Wtr_Ivl_sweet

Discharge 1000/cfs i T 66564
o= Level 3 ARL_Wrtr_lvl_sweet

Discharge 700 cfs 677.80

Level 2-

Discharge 500 cfs/ e JFK_Wr_Ivi_sweet

DAM_GT_Flowrate_combined
88.99

23:55:17

10:48:01 |

ZoomIn | 8d 10 52m 445 | Zoom Out

4
IJJ' 1440 mirsuzcsm | 4 30 minutes m 10 minutes |

| Save To File | Filename: C\USERS\SCADA\DESKTOP\DATADUMP CSY :Sample interval for Data Dump:  Every 300 seconds |
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Mismatch at the Dam engingeli]s
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Reservoir Flow In === Flow Qut - New Gates (South Dam stage)
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The Three-Year take aways

 We can improve on earlier thinking in flood
mitigation strategy.

* Need to translate rules from available data into
physical and practical consequence

e Communication and translation between rules and
PLC program

e Stay curious about rules
e Coordination between operations and maintenance
* |t’s mechanical — things will break!
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Reactive Systems

e Data Driven

e Rule Bound
Predictive Application

* Mining Weather Data
e Rain cell change and movement

e Hydrologic model to convert to runoff-inflow
hydrograph

 Multiple reactive schemes as a first step
e Feedback loop and learning
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The End—The Beginning...
Questions?
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