The interrelated conditions of water quality
and quantity:
_An example from the Iower lllinois River.
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Year round Trout Stream

e 1965
e 12.5km

e 10 km of bank &“\
access

Subject to daily
flow extremes.







Low dissolved oxygen

Resulting Fish Kills

e Two fish kills were
documented in 2011

* DO below dam and
the sluice pool
<1lmg/L

* Trout and native fish



High Water Temperatures

e 2008’s spring rains
caused a rare
occurrence.

— Flood water was
released through sluice
gates and generators

— Cold water stored in
hypolimnion was lost



Temp and DO Compilation over Time

Tenkiller Lake Temperature and D.O. Profiles
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Temperature and DO Loggers

Launch and Data Download Anchoring System




Probe Locations




DO Temperature Flow
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DO Temperature Flow
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Stocking
pool (Seg 5)

Generation
Pool (Seg 1)

WASP model schematic

!

500 feet below
dam (Seg 3)

-

Sluice Pool
(Seg 2)

Generation Pool, Sluice Pool,

Tributary, Stocking Pool and

=

COE park above
island (Seg 6)

Tributary
(Seg 4)

Gore Landing are boundaries
of this simulation model.

!

COE park below
dam (Seg 7)

A

Watts Tube
(Seg 8)

USGS gage
(Seg9)
Marval (Seg 10)

Seg 11

Gore landing
(Seg 12)

e Water Quality Analysis Simulation
Program(WASP)

» Developed by Environmental
Protection Agency

> 3-D water quality model that can




WASP model calibration

e Model calibration

» Reaeration rate and BOD were very sensitive parameters

» Initial adjustments were made using values published in peer-
reviewed literature

» BOD obtained from upper river estimates

» Final adjustments were made using a time-series approach

AN




WASP Model Calibration
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WASP Model Calibration

PBIAS =17.6%
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Generation Summa rY Data
Pool (Seg 1)
Sluice Pool
l Seg 2
Stocking || 500 feet below / (S8 2 * Errorrate
pool (Seg 5) dam (Seg 3) o
"~ Tributary » Ranged from 9-23%
COE park above (Seg 4) > < 25% is considered
island (Seg 6 . .
il f 8 ©) acceptable (Moriasi et al,
COE park below 2007)
dam (Seg 7)
j > Greater accuracy farther
Watts Tube from the dam
(Seg 8)

USGS gage
(Seg 9)
Seg 10

Seg 11

Gore landing
(Seg 12)




Future Modeling

e 2013
» Repeat transects to collect another validation set.

» Conduct additional transects. Emphasis
upstream near dam.




Developments 2013




Bypass Pipe




Pipe Location
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