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Talk Outline
• Introduction and Grand 

Canyon Groundwater Issues 

• Grand Canyon Spring 
Hydrology Basics 

• Methods and Results

• Uranium Mining 

• Potential for Contamination 
and Aquifer Disruption 



• Grand Canyon National 
Park:  485 thousand 
hectares 

• Visitation:   4.5 million 
annually

• Elevation range:   365 
meters to 2,745 meters

• Not known as “Cave Park”

• World Heritage Site

INTRODUCTION



"Leave it as it is. You 
cannot improve on it. 
The ages have been at 
work on it, and man 
can only mar it."

President Theodore Roosevelt



Groundwater Issues at 
the Grand Canyon

• Spring environments and wildlife 
habitats

• Native American religious 
traditions

• Waste Disposal on the Rim
– Monitoring Municipal Landfills

– Wastewater Disposal 

• Development on the Rim
– Housing Development

– Uranium Mining
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National Park
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Havasu 
Canyon
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Site Description

• Location of Recharge? 
Weather in the Canyon

• North Rim vs. South Rim

• Stratigraphy

• Structural Controls
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North Coyote Buttes

David Loope
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Stratigraphy

“R” Aquifer 

“C” Aquifer
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Parameters Measured

Field

Discharge

pH

Alkalinity

Temperature

Total Dissolved Solids

Conductivity

Bacteriology

Dissolved Oxygen



Parameters Measured

Laboratory

Major Anions and Cations

Stable isotopes H and O

Chloroflourocarbons

50 trace Elements including 
the Rare Earths

Tritium Dating

Uranium Isotope 
disequilibrium

















Uranium Breccia Pipe Deposits
After Finch

Laughlin, 1983



Redwall - Muav

Hermit Shale – Low permeability

Perched Water 

Vertical Shaft

Piercing the Perched Aquifer?



Horn Creek

Horn Creek below 
Orphan Mine

Smaller springs, more recent 
groundwater, away from the 

canyon rim

Larger springs, older 
groundwater, cliff wall, 

R-aquifer











Significance of Research

• Groundwater travel times are long, spring water is old

• Depletion of groundwater by pumping wells may take a long time to be 
replenished

• South Rim aquifer is vulnerable and must be carefully managed



Conclusion
Water quality can be used  for  
better understanding

Thank you!




