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Background
• NMFS issues OCAP biological opinion (BO) in 2004
• Three reviews of the BO, one evaluation of the reviews
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Heavy Metals

Agricultural Runoff

Spawning Gravel Water Quality
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Exposure: Co-occurrence between listed 
resources (fish or habitat) and the direct or 
indirect physical, chemical, and biotic effects of 
an Action

How many individuals are likely to be exposed

Which populations those individuals represent

The specific stressors associated with the exposure

Where the exposure is likely to occur

When the exposure is likely to occur

Nature of stressor (direct, indirect, or synergistic with 
other stressors)
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Literature-based Analysis of Actual 
Water Temperatures

• Assumption
– Near- and long-term1 water temperatures 

with implementation of the CVP/SWP will 
likely be similar to, or warmer than, 
previous water temperatures

• Data describing the thermal regime of 
the Sacramento River and Delta, 
including diurnal variability, is 
available at http://cdec.water.ca.gov/   

Long-term water temperature conditions will be affected by several factors including climate 
change, increased water demand, increased storage, and water temperature management.

1
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Literature-based Analysis of Actual 
Water Temperatures
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Quantitative Analytical Tools 
CALSIM II

Temp. Models1

ELS Mortality (LSalmon2)

SALMOD ModelLife Cycle Model 
(Winter-run)

DSM2 (Delta)

SRWQM

1Recommendations for improved water temperature analyses were 
developed at a CALFED Workshop held on April 1, 2008.
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Climate 
Change
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Demographic Stochasticity, Population 
Size, and Extinction Probability
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Assess the Risk to Individuals
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Assess the Risk to Populations

Viable Salmonid Populations 
(VSP)
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Naiman and Turner. 2000. Ecol Appl 10(4): 958-970.

Assessing whether potential changes in fitness at individual 
life stages, will constitute a population-level effect will be 
based on the weight of evidence for the entire life cycle.

Qualitative Quantitative Uncertainty



Identify the “Action”

Deconstruct the 
“Action”

Identify the “Action”
Area

Assess the 
“Species”
Exposure

Assess the 
“Species”
Response

Environmental 
Baseline/Species 

Status

Assess the Risk to 
Individuals

Assess the Risk to 
Populations

Assess the Risk to 
“Species”

Assess Cumulative 
Effects

Make 
Determinations

34

Section 7 of the ESA requires BOs to present a 
conclusion as to whether it is reasonable to 
expect the proposed action is not likely to 
appreciably reduce the species’ likelihood of 
both surviving and recovering in the wild…

“…every extant 
population be viewed 
as necessary for the 
recovery of the ESU”
(Lindley et al. 2007)
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Hayhoe, K., D. Cayan, C. B. Field, P. C. Frumhoff, E. P. Maurer, N. L. Miller, S. C. Moser, S. H. Schneider, K. N. Cahil, E. E. Cleland, L. Dale, R. Drapek, R. 
M. Hanemann, L. S. Kalkstein,
J. Lenihan, C. K. Lunch, R. P. Neilson, S. C. Sheridan, and J. H. Verville. 2004. Emissions pathways, climate change, and impacts on California.
Proceedings of the National Academy of Sciences, USA 101:12442--12427.

Climate Change
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Make Determinations

…insure that any Federal action is not likely to, directly 
or indirectly, reduce appreciably the likelihood of both 
the survival and recovery of any endangered or 
threatened species in the wild…

Jeopardy Standard (ESA Section 7(a)(2))

Reasoning and evidence supporting the 
determination

Addressing counter-arguments

Supporting a Determination


