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Sediment Pulse 1in Rivers

m Dam removal will generally result in a sediment
pulse in the hosting river

® Tom Lisle, Jim Pizzuto and others (1997): dispersion
dominates pulse evolution

® Gary Parker, Tom Lisle, Jim Pizzuto and Yantao Cui
subsequently developed sediment transport models
to simulate sediment pulses in rivers
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Simulated Sediment Pulse Evolution

(Cui and Parker 2005)
/time 0 Note: diagrams are vertically
exaggerated 150 times.
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Sediment Pulse due to Mining Waste
Disposal, Paula New Guinea (Cui and

Parker 1999)
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Navarro River Landslide

c). Comparison of net change in bed elevation

—— 1995 to 1996, simulation

o 1995 to 1996, measurement
- = = 1995 to 1997, simulation

A 1995 to 1997, measurement
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Adaptation of Sediment Pulse Model
for Dam Removal
B Soda Springs Dam, North Umpqua River, Oregon

® Marmot Dam, Sandy River, Oregon

m Sacltzer Dam, Clear Creek, California

:> Dam Removal Express Assessment Models
(DREAM) (Cui, Braudrick, Parker, Cluer, Dietrich 20006)

B Dams on the Klamath River, CA and OR
m Simkins and Bloede dams, Patapsco River, MD
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Model Prediction in 1999

m Rapid initial erosion of reservoir deposit
m Channel gradient reduces to <2% within 5 days




< Example of the
formation of a “head-
cut” following Maple
Gulch Dam removwval,
Evens Creek, OR,
courtesy of Greg
Stewart.



Marmot Impoundment Area: Year 1
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Change in Average Bed Elevation (m)

Marmot Impoundment Area: Year 2
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(b). 2009 (two years following dam removal)
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Depositional Wedge d/s Dam: Year 1

(a). 2008 (one year following dam removal)
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Depositional Wedge d/s Dam: Year 2
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(b). 2009 (two years following dam removal)
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- Prediction that used discharge from an average year as input

— = Prediction that used discharge from a dry year as model input

- Prediction that used discharge from a wet year as model input
O Field measurement by Portland General Electric

(a). 2008 (one year following dam removal)
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— Prediction that used discharge from an average year as input

— = Prediction that used discharge from a dry year as model input

- Prediction that used discharge from a wet year as model input
O Field measurement by Portland General Electric

Flow direction —>» 1)y 5009 (two years following dam removal)
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Discussion

® 1-D numerical modeling
m 2/3-D numerical modeling

m Physical modeling

1-D modeling will remain as the main workhorse
for dam removal sediment transport studies due
to the large spatial and temporal scales involved.
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Dams on the Klamath River

A Klamath River Basin
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Dams on the Klamath River

m ~ 20 million cubic yards of sediment deposits
= with high water content
= mostly silt-sized material
m Release of the sediment during/following dam
removal results in
= minimal sediment deposition downstream

® high suspended sediment concentration that
decreases in the downstream direction
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Maximum average daily total suspended sediment (ppm)
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Biological Impacts

m Impacts greatest on species and life stages distributed
mainly in the upper mainstem Klamath River during
winter and spring peaks

m Spatial distribution and life history variability are keys to
avolding impacts
m Populations of all species are expected to recover in the

long-term

B Measures are recommended to support the survival of
individuals and populations in the short-term
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