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Frederick H. Newell
Commissioner of Reclamation

1907-1914 Source: US Geological Survey Professional Paper 295

Statement & Question

“Thus, the upper ends of all
reservoirs are rapidly filled
with silt and it becomes an
important question to the
projectors of storage works
as to how many years will
elapse before the value of
the reservoir is practically
destroyed and whether its
use can be restored in part
by subsequent removal of
some of this material.”



Fall-Davis Report: 1922

Sediment load in percent
  Green River: 0.54
  Colorado River: 0.29
  San Juan River: 1.07

Sediment load at Boulder Canyon
  88,000 acre-feet per year
  318 years: Mead’s water storage displaced

Pearce’s Ferry, Lake Mead. USBR photo, 1948.



Weymouth Report: 1929

Sediment Load at Black Canyon
  137,000 acre-feet per year
  204 years: Mead’s storage displaced

USGS photo, 1948.



Comprehensive Survey of Sedimentation
in Lake Mead, 1948 - 49 (USGS PP 295)

Sediment load at Black Canyon
  102,000 acre-feet per year
  275 years: Mead’s storage displacedUSGS photo, 1948



Conclusions: 1948 USGS & BoR survey at Mead
• Water storage compromised when sediment storage is 50%
• Flood control reserve is progressively eliminated
• Eventual bypass of sediment through dam works
• Lake Mojave/Havasu begin to store sediment
• Evaporation and transpiration rates progressively increase
• Building Glen Canyon Dam will delay, but not eliminate, the

“day of reckoning”

Recommendations
• Increase scientific understanding of sediment transport
• Monitor and research climate change
• Develop a sediment management plan

Caution
• Building GC Dam will increase evaporation and salinity and

distribute sediment at two localities
BoR photo, 1935



Circa 1941
Sediment load
reduced about 50% due to
waning frequency of arroyo
flooding (Graf; Hereford; Webb; Andrews)

Circa 1963
Completion of CRSP dams

Change occurs



Repeat photography
Escalante River 

(Robert H. Webb)

1948

1984

What is normal?

The way it was?
The way it is now?



Confluence of Dirty Devil and Colorado, circa 1973 

Lake Powell sediment: Upper Colorado River Arm



Lake Powell: confluence of Dirty Devil and Colorado, 2002



Lake Powell: confluence of Dirty Devil and Colorado, 2004



Hite Marina, 2004



Rapid three miles below Hite Marina, March, 2005



1991 sediment storage analysis
National Academy of Sciences (Andrews)

Recommendations
• Monitor and research sediment transport
• Monitor and research climate change

Sediment storage locations
• Upper CRSP: 4 million tons/year
• Lake Powell: 44 million tons/year
• Lake Mead: 11 million tons/year
• River bed storage: 16 million tons/year



Conclusion:
Unless a comprehensive sediment

management program is implemented
with a secured revenue stream, all
project purposes are compromised



Thank you


