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Dam Removal Challenges

Political support

— loss or replacement of project benefits
Funding

Structural integrity during removal

Diversion and care of stream

Reservoir sedimentation and downstream
Impacts to water quality and morphology

Uncertainty















River Erosion

River is allowed to erode a channel
through the reservoir sediments

The rate of erosion depends on the rate of
reservoir drawdown

Most commonly adopted alternative
Least cost, but maximum turbidity




Mechanical Removal

e Sediments are removed from the
reservolr

e Options Include:
—Hydraulic dredge and slurry pipeline

—Mechanical excavation and truck
transport

e High cost, but prevents sediment from
entering the downstream river channel.













K = SI (sedimentation index) X g(gravitational accelaration)
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United States of
America



e Constructed in 1914 by U.S. Indian Service
for irrigation.

e Concrete diversion dam
— 3.4 m high

— 64 m long

* Reservoir pool
— 70,000 m3













Chiloquin Dam, July 2008




Chiloquin Dam, August 2008







Chiloguin Dam, August 2008

Only a small amount of sediment
1,600 submerged logs cut from trees
Low flows following dam removal

Total project cost of $20 million for dam
removal and pumping plant construction
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» Built in 1921 by the Grants Pass Irrlgatlon

District to divert water for irrigation
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» Concrete diversion dam ™ ¥ ¥ TREeE

—9.1to 12.4 m high
— 140 m long

* Reservoir pool

— 0.8 kmto 4.1 km long
— 370,000 m3












Savage Rapids Dam, April 2009





















Savage Rapids Dam, Sept 2009

e Total Projects Costs: $40 million
— $5 million for dam removal







Savage Rapids Dam Removal
Immediately Downstream of Pilot Channel

Right Bank
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Sediment deposition at

the pumping plant intake
had to be excavated










Seattle
Washington



Strait of Juan de Fuca

s40 lrn?

100 Kk of
frioutarias



e 10 million m?3

« 3km long
e 90 to 600 m wide




Constructed 1h 1913 for hydropower
32 m high concrete gravity dam
14.8 MV\[‘PowerpIant —
79 km upstream from rlveT mouth
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Reservoir Sedimentation:
16 million m3

Lake Mills Sediment § Lake Aldwell

Volume: Sediment Volume:
e 13 million m3 e 3 million m3
e Y clay and silt e 2/3 clay and silt
« Y sand and gravel e 1/3 sand and gravel
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Clarifying Tanks




 Infrastructure (continued):
— Municipal water treatment plant.
— Industrial water treatment plant.

— Flood protection structures:
* iIncreased height of existing levees and
* new levees and dikes










Glines Canyon Dam — Arch
Removal

(Artist Rendition)



Project Costs

* Total Project Costs: $200,000 million

— $20,000 for the removal of both dams













Stream gaging of discharge, suspended
load, and bedload

Repeat cross-section measurements

Time lapsed photography

Aerial photography

Bed material size measurements and
mapping











































What did we learn?

Erosion of the delta was very rapid,
even during low river flow.

The armor layer was mobilized by head-
cut erosion.

Both vertical incision and lateral erosion
processes were very important.

The eroding delta sediments completely
re-deposited across the width of the
receded reservolr.
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