
Effects of Drought and CVP/SWP 
Operations on Fish ‐

A Fish Agency Overview
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Operation and Monitoring Actions 
conducted in 2014

• Smelt
• Temperature Management
• Flow Management
• Delta Cross Channel
• OMR & Exports

2



Smelt 

• Survey Data
• Early Warning Monitoring
• Delta smelt – peak spawning March through 
Mid‐May

• Longfin smelt – peak spawning January 
through March
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2014 Index of Delta Smelt Relative 
Abundance from Spring Kodiak Trawl
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2014 Index of Smelt Relative Abundance 
from the 20‐mm Survey 
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2014 FMWT 
September‐October Fish Abundance 
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The SKT showed that smelt mostly 
migrated up the Sacramento River
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Early warning monitoring showed persistence 
smelt presence at Jersey Point and catch spikes 

during storms
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Sacramento and American River 
Temperature Management

• Temperature management is critical 
throughout egg/alevin incubation

• Winter‐run peak spawning typically occurs in 
Sacramento River in May and June
– Egg to fry emergence is ~80 days

• Fall‐run peak spawning typically occurs in 
November in both the Sacramento and 
American rivers
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Potential Impacts to 2014 Winter‐Run Life Stages due to 
Water Temperatures in the Upper Sacramento River

KWK water temp

DATE



2014 Winter‐run Egg Temperature
Mortality‐ Sacramento River
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Daily average substrate level temperatures and dissolved 
oxygen readings in the Upper Sacramento River ‐ 2014
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Winter run Juveniles Passing Red Bluff per female spawner
through Nov 4 for the years 2002‐2014
Box value is number of Female Spawners
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Figure taken from USFWS Biweekly report (October 22, 2014 – November 4, 2014)
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100% Mortality > 62

50‐80% Mortality > 60 <62

15 ‐25 % Mortality > 58 <60

< 8% Mortality > 56 <58

2014 Fall‐run Egg Temperature
Mortality – Sacramento River
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Flow Management
• Management of flow is critical to the spawning 

success of salmonids
• Winter‐run peak spawning typically occurs in 

the Sacramento River in May and June
– Egg to fry emergence is ~80 days

• Fall‐run peak spawning typically occurs in the 
American River in November 
– fry emergence typically occurs from January to 
Mid‐April
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American River flow at Fair Oaks (AFO) 
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Dewatered area at incremental flow reductions
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Sailor Bar Gravel Augmentation site
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Wetted 
channel, 
130.6 mil 
(89%)

Stranded 
channel; 
16.2 mil 
(11%)

146.8 million Chinook salmon embryos 
available in 2013/14

Remaining 
in gravel, 
11.2 mil 
(70%)

Could 
emerge, 
4.9 mil 
(30%)

16.2 million Originally Stranded

Healthy
8.4 – 10.6 

mil

Unhealthy
0.6 – 1.8 

mil

11.2 million remain stranded after 
February 7‐9 pulse

Emergence 
during 
February 
pulse
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Delta Cross Channel
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DCC Operations – water quality concerns
• Interior delta stations:  

Keep DCC open to 
freshen interior delta
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Where were the winter‐run?

• RBDD
• GCID
• Tisdale RSTs

Photo credit: CDFW Photo credit: CDFW
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Sampling Locations Used in DCC Triggers
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DCC

Knights Landing  
rotary screw trap

Sacramento beach 
seines

Sacramento trawl
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Photo credit: USGS
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OMR and Exports
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Loss of Older Juveniles (including WRCS) in WY 2014
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Combined loss vs. OMRCombined loss vs. OMR
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Retrospective analysis

• Winter‐run Chinook Salmon Drought 
Operations and Monitoring Assessment 
(http://deltacouncil.ca.gov/sites/default/files/
2014/11/2014‐11‐12‐Juvenile‐Salmonids‐
Drought‐Operations‐and‐Monitoring‐
Assessment.pdf



Take Home Messages
• Smelt response to drought still under study
• Keeping smelt on Sac River side of the estuary is 
helpful

• Better temperature management is needed on 
the Sacramento River 

• Continued coordination of efforts and funding are 
needed for flow management to reduce redd
dewatering and fish stranding

• DCC gate operations trigger table adequately 
protected salmonids in WY 2014

• Relaxation of D‐1641 X2 requirement saved quite 
a bit of water
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