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Columbia River 
 Information 

•  Length 2032 
Km 

•  Drainage area: 
668,000 Km2. 
Larger than 
France, 
Belgium, & 
Netherlands 
combined. 

 



Historical Development  



Pre Development 

•  Columbia River Salmon runs historically 
estimated at 10 to 16 million fish 

•  Now estimated at 1.5 to 2 million, with 
approximately 75% of those being 
hatchery fish. 





Good Intentions 

•  Throughout history we never intended to 
drive Columbia River salmon to near 
extinction.  

•  Regional intent was to preserve the fish 
population and the sport and commercial 
economies that relied upon fisheries. 



 
Hydropower Mitigation Governance 
 Laws were put in place with the intent to protect salmon. 

• NW Power Act 1980 
 Fish and Wildlife Program 

•  ESA Listing 1990’s 
 Biological Opinion released in 1993, 1995, 
1998, 2000, 2004, 2008 

 
• Combination of 2008 Biological Opinion 

and 2005 Court Ordered Operations 
  



Where Are We Now? 



Fish Passage Center 

•  Established in first Fish and Wildlife 
Program.   

•  Provide technical assistance to state, tribal 
and federal fishery agencies. 

•  Smolt Monitoring Program – juvenile 
migration characteristics. 

•  Comparative Survival Study (1997). 





Effects of Dams on Salmonids 

•  Spawning Habitat 
 
•  Hydrology 
 
•  Passage 
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Spawning Habitat 

•  Blocked passage – 1/3 of spawning 
habitat blocked by high head dams. 

•  Operation of projects affects spawning 
habitat by limiting availability downstream. 



•  It was believed that we could control the 
reproduction of economically important 
fishes and, that in doing so we could 
increase the abundance of salmon.  

 
•  As a consequence, hatcheries were 

constructed and used as mitigation for 
habitat loss.  

 

Hatcheries 



•  Artificial propagation was not able to 
maintain the abundance of salmon. 

 
•  As wild populations declined with the loss 

of habitat the number of adults that 
hatcheries were able to produce became a 
larger and larger part of the total run.  

•  Salmon of hatchery origin are now the 
dominant fish in the Columbia Basin. 

What Have We Learned? 



Spawning Habitat 
Availability 



Spawning area restricted 
by holding a low tailwater 
elevation. 



What Have We Learned? 

•  Ives/Pierce Island Complex – chum 
salmon populations continue to decline. 

 
•  Total mainstem spawning habitat has 

been reduced by 80%. 



Hydrology 
  
  

. 

0

50

100

150

200

250

300

350

400

450

500

Aug Sep Oct Nov Dec Jan Feb Mar Apr May June July
Month

 D
is

ch
ar

ge
 a

t B
on

ne
vi

lle
 D

am
 (k

cf
s)

Post Development (kcfs)

Pre-Development (kcfs)



Historic Water Travel Times 
WTT = Volume/Flow 
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Chinook Subyearling Survival 
Versus WTT 

High Correlation FTT to WTT 



Actions Taken to Address 
Hydrology Alteration 

•  Attempt to return to more “normative” flow 
regime.  

– Hydrosystem changed reservoir refill 
practices. 

 
– Reservoirs “drawn-down” 5 feet to alter 

geometry and increase water transit 
time. 
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•  Flows provided for fish are seasonal 
averages.  

 
•  Flow for fish mitigation is not guaranteed 

and is costly to the hydrosystem.  
 
•  Can never return to pre-development 

water transit times or fish travel times. 

What Have We Learned? 



Passage 



Juvenile Project Passage  
 

•  Bypass Structures 
– Transportation 

•  Spill 
– Surface Spill Collection 

 



Juvenile Bypass Structures 
	
  




