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IMPACTS ON WATER SUPPLY

You can’t drink mud.
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IMPACTS ACCRUE LONG BEFORE THE LAKE IS 
“FULL”
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Delta forms at upstream 
end and progresses 
downstream

Boat ramps silted in
Coves silted in
Campground abandoned

Tuttle Creek Lake, KS
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ENVIRONMENTAL
$10+ million cove dredging/restoration



12DELTA GROWS IN BOTH DIRECTIONS 
AND INDUCES UPSTREAM FLOODING

https://www.earthisland.org/journal/index.php/articles/entry/damned-from-the-start/

Lewis and Clark Lake, SD
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Lewis and Clark Lake, SD

Delta Grows in Both Directions and 
Induces Upstream Flooding
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UPSTREAM FLOODING

Costs associated with unmitigated 
sediment delta growth:

Town of Niobrara, NE moved 
twice $80M

8+ miles of road raised $160M

Flooding easements $50M (and 
continuing)
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Paonia Reservoir, 1961

Sediment deposits near the bottom of the dam

Operational problems
Dam safety concerns

Paonia Reservoir, 2014
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Kanopolis Lake, February 2019

Sediment
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IMPACT ON HYDROPOWER

17/30

At a 1000 MW power station, Pelton needle valves under 800 meters of head.  (A) 10,000 
hours normal operations. (B) less than 24 hours passing sand. (Source: Morris, 2016)
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DEGRADATION IN THE 
DOWNSTREAM CHANNEL
Sediment starved water erodes bed 
and banks

Land loss
Exposed pipelines
Exposed bridge piers
Groundwater lowering

Sediment starved channels may 
have higher losses
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DEGRADATION IN THE 
DOWNSTREAM CHANNEL

Lack of turbidity harms native aquatic 
species

• Humpback Chub numbers have 
decreased substantially and 
they are now federally 
protected

• One primary reason is that the 
Colorado River used to be 
usually over 1000 FNU, but 
after construction of Glen 
Canyon Dam now is usually 
below 50 FNU. The small chub 
become easy prey for trout 
species in clear water.

Source: David Ward and Rylan Morton Starner, USGS, 
Grand Canyon Monitoring and Research Station
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MISSISSIPPI RIVER 
DELTA EROSION

Beach and gulf erosion

Source: Dan Swenson, the rise and disappearance of Southwest 
Louisiana
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OUTLINE

1. Problems
2. Solutions
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WHAT ABOUT SEDIMENT REDUCTION MEASURES?
“Watershed sediment reduction measures were found to be insufficient in and of themselves for significantly prolonging the 
life of the USACE reservoirs.  However, the analysis in this appendix suggests that some amount of sediment reduction 
would be cost effective and could result in additional on-site benefits.  These watershed measures are best thought of as 
measures that reduce the quantity of dredging needed that must still be combined with an in-lake management option.”

--Kansas River Reservoir Flood and Sediment Study
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Tuttle Creek Lake
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WHAT CAN BE DONE ABOUT IT?
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WHAT CAN BE DONE ABOUT IT?Sediment yield reduction
Sediment bypass
Sediment pass-through (routing, sluicing)
Drawdown flushing
Hydrosuction
Inlet extension
Density current venting
Water-injection Dredging
Dredging with land disposal
Dredging with downstream recharge
Pressure flushing
Sediment focusing
Agitation Dredging
Reallocation
New reservoirs
Dam raises
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TRADITIONAL DREDGING
John Redmond

Tens of millions of dollars per reservoir, per 
year
So very expensive, not very common
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TRADITIONAL DREDGING WITH DOWNSTREAM 
DISCHARGE– CUT THE COST IN HALF

Millsite Lake, UT

https://www.youtube.com/watch?v=--pTSEcSzkw&t=3s
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DRAWDOWN FLUSHING
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DRAWDOWN FLUSHING
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Drawdown Flushing
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Drawdown Flushing
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Drawdown Flushing



33November  2015 Flush

Spencer Dam, Nebraska
(Photo Credit: Stanford 
Gib )
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Spencer Dam, Nebraska
(Photo Credit: Stanford 
Gib )

Drawdown Flushing

• Requires gates at the bottom of the lake
• Passes the sediment downstream
• Uses all the water
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DENSITY CURRENTS
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COCHITI RESERVOIR
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COCHITI RESERVOIR
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COCHITI RESERVOIR
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DENSITY CURRENTS IN LAKES WHERE THEY 
DON’T FORM ON THEIR OWN?
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WATER INJECTION DREDGING
40

• Induce a density 
current by fluidizing 
the top layer of 
sediment using 
water jets

• Let it flow downslope 
to be released 
through low gates
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TUTTLE CREEK LAKE
WATER INJECTION DREDGING DEMONSTRATION

• First in the world
• Only lake in USACE with 

intentional sediment 
passing

• Timeline –Moving Dirt 
Spring/Summer/Fall of 
2025
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FLUME TEST- ACTUAL TUTTLE SEDIMENT
https://www.youtube.com/watch?v=J2Zikq6Zx68
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DOWNSTREAM CHANNEL ADAPTIVE MANAGEMENT



44DRAWDOWN FLUSHES, DENSITY CURRENT VENTING, AND 
WATER INJECTION DREDGING ALL REQUIRE GATES AT THE 
BOTTOM OF THE LAKE
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HYDROSUCTION
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EL CANADA RESERVOIR (GUATELAMA) 
HYDROSUCTION

El Canada Graphics: SediCon
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49

El Canada Hydrosuction- Connecting to 
Existing Conduit
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50/30

El Canada Hydrosuction- Floating Barge
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EL CANADA HYDROSUCTION-
DISCHARGE

51
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SUMMARY

1. Problems
2. Solutions
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QUESTIONS?
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