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Fox River Watershed
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* Fox River drainage
area is 2657 mi?

« Drainage area in
Wisconsin is 934
mi?

& State Line

* Drainage area at
Stratton Lock &
Dam is 1250 mi?
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Willlam G. Stratton Lock and Dam
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Sluice Gates
5 gates at 13.75 foot wide each Hinged Crest Gate

50 foot gate with movable
crest, maximum 6.5 foot drop
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Spillway Lock

Length is 221 feet Length is 149 feet
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EXPLANATION
— JHNI2 Basin outline

05548280 U.S. Geological Survey real-
A time streamflow-gaging
station with identifier

05549500 U.S. Geological Survey
stage-only gaging station
with identifier

JHN12-Johnsburg National Weather Service
@) basin outlet with name

Base image from U.S. Department of Agriculture,
Farm Service Agency National Agriculture Imagery
Program (NAIP), lllinois and Wisconsin, 2015.

Notto scale

Dam at McHenry, Illinois

Headwater

Tailwater

4 KILOME Gage data

River and lake bed
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EXPLANATION
— JHNI2 Basin outline

05548280 U.S. Geological Survey real-
A time streamflow-gaging
station with identifier

05549500 U.S. Geological Survey
stage-only gaging station
with identifier

! JHN12-Johnshurg National Weather Service
@) basin outlet with name

Base image from U.S. Department of Agriculture,
Farm Service Agency National Agriculture Imagery
Program (NAIP), lllinois and Wisconsin, 2015.
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Chain of Lakes
Fox River CHPS
Segment

HEC-ResSIM
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Modeling the Chain of Lakes using
HEC-ResSIim

« HEC-ResSim modeling methodology
* Chain of Lakes model challenges

« Model evaluation

| EUSGS !

Domanski, M.M., 2017, Development and evaluation of a reservoir model for the Chain of
Lakes in lllinois: U.S. Geological Survey Scientific Investigations Report 2016-5155, 21 p.,

https://doi.org/10.3133/sir20165155.
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[Max, maximum; Q, flow; ft¥/s, cubic feet per second; Spec. specify: fi. feet; SL. sluice gate; HCG, hinged-crest gate]

Rule name Description
Max Q 3000 Maximum discharge of 3,000 ft*/s implemented during standard operations
Max Q ice jam Maximum discharge of 1,100 ft*/s implemented during ice jam operations
Low Q protection Minimum release for low flow protection’
Spec 1800 Specify a discharge of 1,800 ft*/s

Spec 2550 Specify a discharge of 2,550 ft*/s
Spec 3000 Specify a discharge of 3,000 ft*/s

Spec Q from 736.6 to 7372  Specify a hinearly increasing discharge from 1,800 ft¥/s to 3,000 ft'/s between a pool elevation of 736.6 ft
and 7372 ft

Spec max SL capacity Specify maximum discharge capacity with sluice gates fully opened
Spec max SL HCG capacity  Specify maximum discharge capacity with sluice and hinged-crest gates fully opened
!See page 48 of Ilinois Department of Natural Resources, 2012, Operation of the Stratton and Algonquin Dams Fox River.




Operation
set

Max Q 3000
Max Q ice jam
Low Q protection

Spec 1800

Spec 2550

Spec 3000
Spec Q from 736.6 to 737.2

Spec max SL capacity

Spec max SL HCG capacity

Flood control
Standard operations
Seasonal pool
Inactive

Flood control
Standard operations
Seasonal pool
Inactive

Flood control
Standard operations
Seasonal pool
Inactive

Flood control
Standard operations
Seasonal pool
Inactive
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maximum
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Elevation at Fox Lake near
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736.0 7365 731.0

Elevation at Fox River near McHenry, IIL., in feet




Modeling the Chain of Lakes
Reservolr

* Problem:

— Cannot model Chain of Lakes physical limits
iIn HEC-ResSim using typical method

« Solution:
— Model physical limits using
rule scripts
— Use control structure ratings

LIS Catbprs Sy

= USGS



Not to scale

Dam at McHenry, lllinois

Tailwater

Headwater

GH W

Gage data

River and lake bed

Variable description

Unit

Gage height at 05547500 Fox Lake near Lake Villa, I1L

Gage height at 05549501 Fox River (tailwater) near McHenry, Il

Water-surface elevation fall

Flow

feet

feet
feet

cubic feet per second




F — 26755 > 10—6 GE3.3283Q 2.3158

Computed flow,
in cubic feet per second

g

Computed gage height, in feet

EXPLANATION
¢ Observation
1:1 line

1,000 5
Measured flow, Measured gage height, in feet
in cubic feet per second
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Measured fall, in feet




G,, = 2.1520x10°Q0%*

EXPLANATION
s Observation
Regression line
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Gage height, in feet




Concrete walkway

EXPLANATION
HEADWATER DEPTH
GATE OPENING

TAILWATER DEPTH

Top of broad-crested weir, o )
elevation 736.68 ft oncrete pier

Hinged-crest gate
Sluice gate

Headwater pool stage

Air bladder Tailwater pool stage

elevation 730.08 ft

NDT T0 SCALE Datum 733,00 ki
Ny

Concrete sill

Top of concrete slab, s
hkl

NOT TO SCALE




Physical limits
Fall

The limitation of fall was an important factor in modeling the reservoir. Limits
on discharge based on fall are set using the gage height-flow-fall relation.

Quax = 254.866&'\‘/‘372 F I\Sl):;zlsl
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[Min, minimum; Q. flow; BCW, broad-crested weir; HCG, hinged-crest gate;

Max, maximum: SL, sluice gate]

Description

Minimum uncontrolled flow
Minimmum flow from minimum fall

Maximum controlled and uncontrolled
flow

Maximum How from maximum fall

Rule name
Min Q BCW HCG
Min Q from fall
Max Q BCW HCG SL

Max Q from fall




EXPLANATION
®  Observation

-=--- 11line

Simulated
P

7385 739.0 7395 740.0 7405 mo M5
Observed

[ft, feet; hr, hour]

Simulated Observed Simulated minus observed

Elevation Dat dii Elevation Time Elevation
(#t) ate antiime (ft) (hr) (1)

05/27/2004 12:00 a.m. 739.71 05/28/2004 12:00 p.m. 739.46 -36 0.25
08/26/2007 6:00 p.m. 739.99 08/27/2007 12:00 p.m. 739.96 -18 0.03
04/15/2008 12:00 a.m. 739.48 04/15/2008 6:00 p.m. 739.52 -18 -0.04
06/18/2008 6:00 a.m. 740.03 06/18/2008 6:00 p.m. 740.15 -12 -0.12
05/03/2009 12:00 a.m. 738.90 05/04/2009 12:00 p.m. 738.97 -36 -0.07
06/23/2009 6:00 p.m. 738.19 06/23/2009 12:00 p.m. 738.58 -0.39
08/03/2010 12:00 p.m. 738.61 08/03/2010 12:00 p.m. 738.64 -0.03
04/21/2013 6:00 p.m. 741.12 04/22/2013 6:00 p.m. 740.90 0.22
06/29/2013 6:00 p.m. 738.65 07/01/2013 12:00 p.m. 738.81 -0.16

Date and time



EXPLANATION EXPLANATION
—— Observed —— Observed
— Simulated —  Simulated

Elevation, in feet
Elevation, in feet

735 735
08/04/07 08/11/07 08/18/07 08/25/07 09/01/07 09/08/07 09/15/07 09/22/07 09/29/07 07/05/10 07/12/10 07/19/10 07/26/10 08/02/10 08/09/10 08/16/10 08/23/10 08/30/10
Date Date

EXPLANATION
—— Observed
—  Simulated

Elevation, in feet

735
06/03/09 06/10/09 06/17/09 06/24/09 07/01/09 07/08/09 07/15/09 07/22/09 07/29/09
Date




E HEC-ResSim 3.1 - Chain_of Lakes ‘

File Edit Wiew Simulation Alternative Beports Tools Help

File Edit Plot View
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—-—" Chain of Lakes-Flood Control. QIS B-----0.Elev-ZOMNE.BHOUR
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—-—" Chain of Lakes-Inactive. QICB-----0.Elew-Z0ONE.EHOLR
—-—" hain of Lakes-Standard operations. QllCB----- 0.Elev-Z0OME BHOUR
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— —— Time of Simulation
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Scripts
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Run forecast
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By //IHSIMOUT/FLOW-QINE/01 DEC2015/6HOUR/CB/ o |- B | ]
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JHZIMOUT CB FLOW-QINME ———— JHSIMOUT CC FLOW-QINE JHSIMOUT CD FLOW-QINE
JHZIMOUT CL FLOW-QINE  ———— JHSIMOUT Chl FLOW-CINE JHZIMOQUT Ch FLOWY-CANE
JHZIMOUT C5 FLOW-QINE ——— JHSIMOUT CT FLOW-QINE JHSIMOUT CU FLOW-CINE
JHSIMOUT O FLOW-QINE  ———— JHSIMOUT O FLOW-QINE JHSIMOUT Cx FLOW-QINE
JHZIMOUT FF FLOW-QIME
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Questions?
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