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This Draft Technical Memorandum (TM) was prepared by the San Joaquin River Restoration 
Program (SJRRP) Team as a draft document to support preparation of a Program 
Environmental Impact Statement/Report (PEIS/R).  The purpose for circulating this document at 
this time is to facilitate early coordination regarding initial concepts and approaches currently 
under consideration by the SJRRP Team with the Settling Parties, Third Parties, other 
stakeholders, and interested members of the public.  Therefore, the content of this document may 
not necessarily be included in the PEIS/R. 
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This Draft TM does not present findings, decisions, or policy statements of any of the 
Implementing Agencies.  Additionally, all information presented in this document is intended to 
be consistent with the Settlement.  To the extent inconsistencies exist, the Settlement should be 
the controlling document and the information in this document will be revised prior to its 
inclusion in future documents.  While the SJRRP Team is not requesting formal comments on this 
document, all comments received will be considered in refining the concepts and approaches 
described herein, to the extent possible.  Responses to comments will not be provided, and this 
document will not be finalized; however, refinements will likely be reflected in subsequent 
SJRRP documents.  

1.0 Introduction 
This Draft Chinook Salmon Temporal Occurrence and Environmental Requirements TM 
describes the environmental conditions preferred and targeted for both spring-run and fall-run 
Chinook salmon.  The tables in Chapter 2 outline the months and river reach in which each 
salmon run is present.  

1.1 Background 

In 1988, a coalition of environmental groups, led by the Natural Resources Defense Council 
(NRDC), filed a lawsuit challenging the renewal of long-term water service contracts between 
the United States and Central Valley Project (CVP) Friant Division contractors. After more than 
18 years of litigation of this lawsuit, known as NRDC et al., v. Kirk Rodgers et al., a Settlement 
was reached. On September 13, 2006, the Settling Parties agreed to terms and conditions of the 
Settlement, which was subsequently approved by the United States District Court on October 23, 
2006. The “Settling Parties” include NRDC, Friant Water Users Authority (FWUA), and the 
United States Departments of the Interior and Commerce. 

The SJRRP will implement the Settlement. The “Implementing Agencies” responsible for 
managing the SJRRP include the United States Department of the Interior, through the Bureau of 
Reclamation (Reclamation) and the Fish and Wildlife Service (USFWS), United States 
Department of Commerce through the National Marine Fisheries Service (NMFS), and the State 
of California through the Department of Water Resources (DWR) and the Department of Fish 
and Game (DFG). 
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The Settlement identified two parallel Goals: the Restoration Goal and the Water Management 
Goal.  Results from the water operations model will (1) depict operation of the Friant Division of 
the CVP and other water management systems under the Settlement, (2) provide the basis for 
comparing actions contributing to meeting the Water Management Goal, and (3) produce inputs 
for other modeling activities for assessing other impacts associated with implementation of the 
Settlement. 

1.2 Purpose of this Technical Memorandum 

The Fisheries Management Work Group is providing preliminary tables to be used as planning 
tools for other workgroups, in particular, the Engineering Workgroup and the Water 
Management Workgroup.  The temporal occurrence and environmental requirement tables 
included in this TM will be further refined by the Fisheries Management Workgroup and 
incorporated into a Fish Management Plan.    
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2.0 Chinook Salmon Temporal Occurrence 
and Environmental Requirements 

 
This Draft Chinook Salmon Temporal Occurrence and Environmental Requirements TM 
presents the environmental conditions preferred and targeted for both spring-run and fall-run 
Chinook salmon.  Tables 2-1 through 2-4 contain the temporal occurrence for spring- and fall-
run Chinook salmon as well as important environmental criteria (e.g., depth requirements, 
velocity, temperature criteria, gravel, vegetation cover).  Although these environmental criteria 
and estimated temporal occurrences are based on published scientific literature from San Joaquin 
and Sacramento river basin tributaries and other Pacific coast rivers, they are estimates and are 
subject to other variables such as fishery stock characteristics, hydrological conditions, local 
conditions, and water quality.  As mentioned, the temporal occurrence and environmental 
requirement tables in this section will be further refined by a Fisheries Management Workgroup 
and incorporated into the Fish Management Plan.    
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Table 2-1. 
Spring-Run Chinook Salmon Temporal Occurrence by Life Stage and Reach 

(as determined by the San Joaquin Restoration Program), and Month   
Life Stage Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec

Adult 
Migration1   

5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 
    

Adult 
Holding2, 3    1A 1A 1A 1A 1A 1A    

Spawning1, 4 
       1A 1A 1A   

Incubation and 
Emergence5, 6 1A 1A 1A     1A 1A 1A 1A 1A 

1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 1, 2 In-River 
Fry/Juvenile 
Rearing1, 7 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

3, 4, MB, 
EB, 5 

Fry 
Migration6, 8,  9 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

         
1, 2, 3, 
4, MB, 
EB, 5 

Smolt 
Migration6, 8, 9       

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

  

Yearling 
Migration6, 8, 9 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

     
1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

1, 2, 3, 
4, MB, 
EB, 5 

Sources are found in the references section, and are denoted by the superscripted numbers. 
Notes: 
Periods and/or locations of high relative abundance are shaded in gray.   
The numbers in each column represent reach designation.     
Key:  
EB = East Side Bypass  
MB = Mariposa Bypass   
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Table 2-2. 
Optimal and Observed Habitat Conditions Used by Spring-Run Chinook Salmon by Reach and Month  

Life Stage Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

Adult Migration   Optimal Depth: >0.5 feet 10 

Optimal Temperature: < 57ºF,11 Maximum: 72ºF (constant),12 Target: 
< 63ºF13 

     

Adult Holding 
 

   Optimal Depth: > 8 feet, Minimum Observed: 3 - 10 feet14 

Optimal Velocity: 0.5 - 1.3 fps14 
Optimal Temperature: < 60ºF,15 Maximum: 80ºF,15 Target: < 70ºF15 

   

Spawning        Observed Depth: > 0.8 - 7 feet1, 16, 17 

Optimal Velocity:1.2-4.0 fps (HSI > 0.7)1, 17  
Optimal Temperature: < 57ºF,18, 19 
Maximum: 65ºF10, Target:  < 57ºF 
Percent Fines: < 10%10 
Median Diameter of Gravel: Optimal: 1-3 and
2-4 inches,1, 20  Observed: 1-4 1, 21 

  

Incubation and 
Emergence  

      Optimal Depth: > 0.8 feet1 
Optimal Velocity: 1.5-2.4 fps10  
Optimal Temperature < 55ºF,1, 22, 23 Maximum: 61ºF, 24 
Target:  < 55ºF 
Percent Fines: < 10%10 
Median Diameter of Gravel: Optimal: 1-2 inches,1  Observed: 
1-4 1, 21 

In-River 
Fry/Juvenile  

Optimal Depth: 2 - 3 feet10 
Velocity: 0.4 – 0.5 fps for fry,10 1 – 1.8 fps for juveniles1 

Optimal Temperature: < 50-68ºF,12, 25 Maximum: 72ºF,26 upper incipient lethal level is 79 ºF,12, 26 Target: < 65ºF  
≥ 20% instream area cover (e.g., overhanging banks, and vegetation)10 

Floodplain Inundation: Dec – May, ≥ 8 weeks, salmon presence ≥ 14 days28  
Fry, Smolt and 
Yearling 
Migration  

Variable Depth  
Velocity: 0.4 – 0.5 fps for fry,10 1 – 1.8 fps for juveniles1 

Optimum Temperature: < 62ºF,29 71ºF may cause avoidance,26 
Target: <  
Floodplain Inundation: Dec – May, ≥ 8 weeks, salmon presence ≥ 
14 days28 

   

Sources are found in the references section, and are denoted by the superscripted numbers. 
Key:   < = equal to or less than  > = equal to or greater than  ºF = degrees Fahrenheit  % = percent  fps = feet per second 
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Table 2-3. 
Fall-Run Chinook Salmon Temporal Occurrence by Life Stage and Reach 

(as determined by the San Joaquin Restoration Program), and Month 

Life Stage Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec

Adult 
Migration30, 31 

        5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 

5, 4, MB, 
EB, 3, 2, 

1 

 

Spawning32          1A, B 1A, B 1A, B 
Incubation  
and 
Emergence33 

1A, B 1A, B        1A, B 1A, B 1A, B 

In-River Fry/ 
Juvenile 
Rearing 34 

1A, B, 
2, 3, 4, 

MB, EB, 
5 

1A, B, 2, 
3, 4, MB, 

EB, 5 

1A, B, 2, 
3, 4, MB, 

EB, 5 

1A, B, 2, 
3, 4, MB, 

EB, 5 

1A, B, 2, 
3, 4, MB, 

EB, 5 

1A, B, 2, 
3, 4, MB, 

EB, 5 

      

Fry/Smolt 
Migration 34 

Fry 
1, 2, 3, 
4, MB, 
EB, 5 

Fry 
1, 2, 3, 
4, MB, 
EB, 5 

Fry 
Smolt 
1, 2, 3, 
4, MB, 
EB, 5 

Smolt 
1, 2, 3, 
4, MB, 
EB, 5 

Smolt 
1, 2, 3, 
4, MB, 
EB, 5 

Smolt 
1, 2, 3, 
4, MB, 
EB, 5 

      

Sources are found in the references section, and are denoted by the superscripted numbers. 
Note: 
Periods and/or locations of high relative abundance are shaded in gray.   
The Numbers represent Reach designation.     
Key:   
EB = East Side Bypass  
MB = Mariposa Bypass   
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Table 2-4. 
Optimal Depth, Velocity, and Water Temperature Requirements for Fall-Run Chinook Salmon by Reach and Month 

Life Stage          Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec
Adult Migration          Optimal Depth: >0.5 feet 10 

Optimal Temperature: < 57ºF,11 
Maximum: 72ºF (constant),12 
Target: < 63ºF13 

 

Spawning          Observed Depth: > 0.8 - 14 feet1, 16, 35 

Optimal Velocity: 1.2-3.5 fps1  
Optimal Temperature: < 57ºF,18, 19 
Maximum: 65ºF10, Target:  < 57ºF 
Percent Fines: < 10%10 
Median Diameter of Gravel: Optimal: 1-2 
inches1,  Observed: 1-4 1, 21 

Incubation and 
Emergence  
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Optimal Depth: > 0.8 feet1 
Optimal Velocity: 1.5-2.4 fps10  
Optimal Temperature: < 55ºF,1, 22, 23 
Maximum: 61ºF 24, Target:  < 55ºF 
Percent Fines: < 10%10 
Median Diameter of Gravel: Optimal: 2-4 
inches,35  Observed: 1-4 1, 21 

In-River 
Fry/Juvenile 
Rearing 

Optimal Depth: 2 - 3 feet10 
Velocity: 0.4 – 0.5 fps for fry,10 1 – 1.8 fps for juveniles1 

Optimal Temperature: < 50-68ºF,12, 25 Maximum: 72ºF,26 
upper incipient lethal level is 79 ºF,12, 27 Target: < 65ºF  
≥ 20% instream area cover (e.g., overhanging banks, 
vegetation)10 

Floodplain Inundation: Dec – May, ≥ 8 weeks, salmon 
presence ≥ 14 days28 

      

Fry/Smolt 
Migration  

Variable Depth  
Velocity: 0.4 – 0.5 fps for fry,10 1 – 1.8 fps for juveniles1 

Optimum Temperature: < 62ºF ,29 71ºF may cause 
avoidance,26 Target: < 65ºF  
Floodplain Inundation: Dec – May, ≥ 8 weeks, salmon 
presence ≥ 14 days28 

      

Sources are found in the References section, and are denoted by the superscripted numbers. 
Key:  < = equal to or less than  > = equal to or greater than  ºF = degrees Fahrenheit  % = percent  fps = feet per second 
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