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Lees Ferry Water 
Quality Stats- 2025
-Peak daily median water temperature 
of 17.4 ̊C on October 25th, 2025

-Daily median dissolved oxygen never 
dropped below 6.5 mg/L & daily 
minimum never dropped below 5.4 
mg/L

-Specific conductivity patterns were 
relatively unremarkable, with highest 
cool-mix values at 831 µS/cm
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Dynamic Dissolved Oxygen 
in Glen Canyon
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Daily median dissolved 
oxygen concentrations 
can differ by more 
than 3 mg/L between 
Glen Canyon Dam and 
Lees Ferry (average 
difference is 1 mg/L)

Dissolved oxygen 
standards for 
salmonids developed 
by the EPA are shown 
in orange and red.

Limit to avoid acute mortality (USEPA 1986)

Severe production impairment (USEPA 1986)
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Dissolved Oxygen 
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Research Question

• How does cool mix affect dissolved oxygen in the 
reach close to the dam?
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Water Quality 
Lander
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Photos taken by Tom Sabol, 8/5/2025
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Water Quality 
Lander

Approximately 1 mile below 
the dam on river left

~1 hour travel time

Measuring dissolved oxygen, 
temperature, and conductivity

Initial transects suggest the 
channel is well mixed laterally 
here, but this needs to be 
checked at different 
times/conditions

Preliminary Information- Subject to Revision.  Not for Citation or Distribution 



Temperature During Cool Mix
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Good alignment 
between lander 
and dam sonde 
prior to and after 
cool mix (lander is 
biased ~0.25֯ C 
warm)
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Temperature During Cool Mix
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-Counterfactual 
temperature (had 
cool mix not been 
implemented) is 
estimated from 
ultrasonic velocity 
sensors (AVMs) in 
each of the 
penstocks & 
corrected
-Peak mean daily 
temperature of 
18.6֯C

Preliminary Information- Subject to Revision.  Not for Citation or Distribution 
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Temperature Daily Ranges

-Average daily 
temperature range during 
cool mix was 4.6 C

-Maximum daily 
temperature range during 
cool mix was 6.9  C

֯

֯
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Dissolved Oxygen During Cool Mix
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Good alignment 
between lander and 
dam sonde prior to 
cool mix 

Lander drifted ~0.3 
mg/L low by the end 
of deployment
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Dissolved Oxygen Daily Ranges 
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• Maximum 
daily swing 
in DO of >20 
mg/L

• Average 
daily swing 
during cool 
mix of 10 
mg/L

Preliminary Information- Subject to Revision.  Not for Citation or Distribution 



Dissolved Oxygen Daily Ranges 
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Photo Credit: Bridget Deemer, Cool Mix 
Bypass Release, November 14, 2024
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Highest DO is Misaligned with 
Bypass Release

Photo Credit: Bridget Deemer, Cool Mix 
Bypass Release, November 14, 2024
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High Dissolved Oxygen Saturation 
Does Not Extend to Lees Ferry
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Dynamic Dissolved Oxygen 
in Glen Canyon
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Dissolved oxygen not 
currently included in 
models of Glen Canyon 
Rainbow Trout growth, 
but could become 
important to represent

Preliminary Information- Subject to Revision.  Not for Citation or Distribution 

Limit to avoid acute mortality (USEPA 1986)

Severe production impairment (USEPA 1986)
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Modeling Oxygen in Glen Canyon

Bishop et al. In Revision 
Limnology & Oceanography Methods
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Forecasting 
Dissolved Oxygen

• Low lake elevation
• Big spring inflow
• Older reservoir

• Probability that dissolved oxygen in GCD dam releases 
will drop below 3 mg/L this year without cool mix:

• Min probable hydrology: 29% chance 
• Most probable hydrology: 94% chance
• Max probable hydrology: 98% chance
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Deemer et al. 2025 Inland Waters
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Conclusions

• Daily temperature swings of 
4.6 ֯ C during cool mix

• Daily dissolved oxygen swing 
directly below dam of 10 mg/L 
during cool mix

• Plan to examine total dissolved 
gas dynamics below bypass 
releases during next bypass 
release

• High probability of low dissolved 
oxygen in this year’s dam releases 
in absence of cool mix

Photo Credit: Bridget Deemer, Cool Mix 
Bypass Release, November 14, 2024
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Questions?
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Photo Credit: Bridget Deemer, Cool Mix 
Bypass Release, November 14, 2024
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Dynamic Dissolved Oxygen in 
Glen Canyon
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Lees Ferry dissolved oxygen 
peaked at 

Preliminary Information- Subject to Revision.  Not for Citation or Distribution 



Downstream Water Quality
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SRP in 2024 was 
relatively low, but cool 
mix at least doubled 
the SRP concentrations 
released from the dam 
during most days 

Detection Limit
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Counterfactual 
Temperature 
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