
 
   

 
   

Ecological Flows Below Dams 



Protects the ecological integrity of affected ecosystems  
while meeting inter-generational human needs for water.  

The goal is not to create optimal conditions for all species all of the 
time; rather, we want to create adequate conditions for all native 
species enough of the time. 

 
   
 
   

Balancing flow needs 



•Sites off-stream storage reservoir (NODOS) 
 
•Raising Shasta Dam 
 
•BiOps & OCAP 
 

•Bay-Delta Conservation Plan 
 

Better ecological information needed to 
ensure the best design of future water projects 

 
   



 
   

Make it easy to expand ecological considerations & science 
foundation used to evaluate water management alternatives for 
the Sacramento River and Delta. 



  

  

Linked eco-regions 
evaluated separately 
or jointly 



Multiple management questions 
External forcing: climate & human demands (population size)

Delta Geometry
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Sacramento River 

In
te

ra
ct

io
n

Interaction

D1485 operations
(<1995)

Gravel augmentation (TUGS model)

Rip-rap removal / levee 
setback (Meander 
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Chinook Salmon  Steelhead  Green Sturgeon  

Bank Swallow 
 

Large Woody Debris  
Recruitment 

Fremont Cottonwood 
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Balancing multiple objectives 



Ecological flows require tradeoffs 

 
   

Performance Measure & 
Timing Relevance 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Spring Chinook Spawning 

  Egg Development Period 

 Juvenile Period 

Fall Chinook Spawning 

  Egg Development Period 

 Juvenile Period 

Late fall Chinook Spawning 

  Egg Development Period 
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Winter Chinook Spawning 

  Egg Development Period 
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Steelhead Spawning 

  Egg Development Period 
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Green Sturgeon Spawning 

Fremont Cottonwood 

 Seedling 
initiation 

Bank Swallow Habitat 
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Rates 



Create target and avoidance flows 

Fremont Cottonwood: Target flows for Initiation (FC)
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Bank Swallows: Avoidance flows during nesting period (BASW2)

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

180,000

200,000

01
-O

ct

15
-O

ct

29
-O

ct

12
-N

ov

26
-N

ov

10
-D

ec

24
-D

ec

07
-J

an

21
-J

an

04
-F

eb

18
-F

eb

03
-M

ar

17
-M

ar

31
-M

ar

14
-A

pr

28
-A

pr

12
-M

ay

26
-M

ay

09
-J

un

23
-J

un

07
-J

ul

21
-J

ul

04
-A

ug

18
-A

ug

01
-S

ep

15
-S

ep

29
-S

ep

H
am

ilt
on

 C
ity

; R
M

19
9 

Q
 (c

fs
)

1940
1941
1948
1958
1963
1974
1975
1982
1983
1986
1993
1995
More suitable



• Improve water supply reliability for agricultural, urban, and 
environmental uses. 
 

• Improve drinking, agricultural and environmental water quality in 
the Delta. 
 

• Provide flexible hydropower generation to support integration of 
renewable energy sources. 
 

• Increase survival of anadromous and endemic fish populations. 
 

NODOS Addresses Integration of CALFED ROD 
Objectives 
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