


Pacific Salmon
Oncorhynchus



Columbia 
River

Snake 
River

Columbia 
River Basin

KLAMATH



Columbia 
River

Snake 
River

Columbia 
River Basin

KLAMATH













"Oregoncountry2"
Licensed under CC 
BY-SA 2.5 
via Wikimedia Commons 













“The Great Barbecue”









ACOE involvement

• Navigation
• Flooding
• The Rivers and Harbors Act of 1927

– Comprehensive river-basin studies on 
approximately 200 waterways

• For navigation
• For hydropower

– Columbia = comprehensive 10- dam plan 
(Grand Coulee- Bonneville)
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Bonneville was one of many Public Works projects

Authorized under the National Industrial Recovery Act
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Hydropower System Development

• Obstructed migration

Blocked 
spawning
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Blocked 
spawning
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• Blocked spawning areas

• Flooded Habitat



Hydropower System Development

• Increased water travel time • Changed flow patterns
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				Month		Flow		Regulated

				Jan		1		3.5

				Feb		1		3

				Mar		2		3.2

				Apr		3		3.5

				May		5		4

				Jun		6		3.5

				Jul		5		2.7

				Aug		3		2

				Sep		2		2.2

				Oct		1		2.3

				Nov		1		2.5

				Dec		1		3.2
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		Snake River

		Data for WTT from spreadsheet FIG6D (ew788\retro_re\ch_3\sept\)

		Data for # dams from Ch.3 Fig 6c

		Surv. rates from sheet F3-28-30

		Year		Water Travel Time		Number of Dams		Surv.

		1930		1.9415872729		0		0

		1931		2.0292681183		0		0

		1932		1.5205565414		0		0

		1933		1.8083168578		0		0

		1934		1.577621121		0		0

		1935		1.8393898391		0		0

		1936		1.4851102719		1		0

		1937		1.9700761102		1		0

		1938		2.1117587612		1		0

		1939		2.4616329167		1		0

		1940		2.683317266		1		0

		1941		3.1115665247		1		0

		1942		2.6912121629		1		0

		1943		2.0872308895		1		0

		1944		3.7846774418		1		0

		1945		2.8008126996		1		0

		1946		2.0200257488		1		0

		1947		2.1014688285		1		0

		1948		2.0300274064		1		0

		1949		1.9584473454		1		0

		1950		2.4061009367		1		0

		1951		2.0015123726		2		0

		1952		1.9650351756		2		0

		1953		5.1778065137		2		0

		1954		3.9097558163		2		0

		1955		6.0476576682		3		0

		1956		2.7030470682		3		0

		1957		3.4508710461		3		0

		1958		3.9853524762		3		0

		1959		4.486468301		4		0

		1960		4.7356121524		4		0

		1961		7.2375207902		4		0

		1962		6.4332326233		4		0

		1963		7.7125682245		4		0

		1964		7.1874838715		4		0

		1965		4.8299736931		4		0

		1966		8.5649102563		4.75		0

		1967		8.0827396455		5.5		0

		1968		17.4564543735		6.25		0

		1969		9.7913342976		7		0

		1970		16.7492930192		7		0				30		0

		1971		9.474615621		7		0				90		0

		1972		11.6786560302		7		0

		1973		27.7113378743		7		0

		1974		11.353792672		8		0

		1975		15.6573732687		8		0

		1976		12.9114824478		8		0

		1977		39.8151914343		8		0

		1978		18.1721564486		8		0

		1979		19.9813659894		8		0

		1980		18.1714256937		8		0

		1981		20.8208866598		8		0

		1982		13.4568511487		8		0

		1983		15.2549765941		8		0

		1984		12.8210172512		8		0

		1985		18.783930564		8		0

		1986		16.1630430224		8		0

		1987		24.5304373038		8		0

		1988		25.6165809613		8		0

		1989		18.3109123924		8		0

		1990		22.1445931689		8		0

				20.2104702284

				25.9705162943

				16.8370306551

				23.1159847929

				18.1810629712
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The 4 Hs

• Hatcheries
• Harvest
• Habitat
• Hydro


















*

Also got better at commercial ocean fishing

-Faster and farther

-Better technology

-Fish Finders -schools











From NPPC (1999)





 
Spring and Summer Chinook Harvest 
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Fall Chinook Harvest Rates 
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Rotary Drum Screen - ~ 7 cfs



Pump Screen - > 75 cfs 
(most pump screens <10 cfs)



Embedded Pipe Screen - moderate flows



Vertical Flat Plate Screen - 180 cfs













































From: Lichatowich 1999
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ESA Listings in Snake Basin

• Spring and Summer Chinook 
Threatened, April, 1992

• Fall Chinook                     
Threatened, April, 1992

• Steelhead                              
Threatened, August, 1997 

• Sockeye                              
Endangered, December, 1991





ESA Listings
in the Columbia Basin

Biological Opinion 
2000, 2004, 2008, 2014, 2019 + Supplements

On the operation of the Columbia River Hydropower System
NOAA Fisheries

The All-H Recovery Plan
Bureau of Reclamation

Army Corps of Engineers
Bonneville Power Administration

NOAA Fisheries
Fish and Wildlife Services

Bureau of Land Management
Bureau of Indian Affairs

Environmental Protection Agency
Forest Service



RPA of the FCRPS BiOp

The 4 Hs
• Hydro 
• Habitat 
• Harvest
• Hatcheries
RM&E
Funding









Over 35,000 restoration projects for salmonids since  in PNW
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