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• Groundbreaking studies in 1990s
• EIS in 1999
• ROD signed in 2000





TRFES (Appendix O)



TRFES (Appendix O)



Trinity River EIS, Percent Inflow Alternative
Synchronizing Lewiston Dam releases not analyzed



Trinity River ROD pg 12

• “Based on subsequent monitoring and studies 
guided by the Trinity Management Council, 
the schedule for releasing water on a daily 
basis, according to that years’ hydrology, may 
be adjusted but the annual flow volumes 
established in Table 1 may not be changed.”



EIS Appendix C



Trinity River ROD pg 12

• “Based on subsequent monitoring and studies 
guided by the Trinity Management Council, the 
schedule for releasing water on a daily basis, 
according to that years’ hydrology, may be 
adjusted within the time period analyzed in the 
EIS (April to July), but the annual flow volumes 
established in Table 1 may not be changed.”







Current typical flow schedule

Source: trrp.net



• Water year not 
determined until April, 
7 months into the 
water year.

• Administrative process 
for flow scheduling 
cumbersome

• Leading to… 

Problem: Administrative and procedural hurdles
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“Simplistic, static, environmental flow 
rules are misguided and will ultimately 

contribute to further degradation of 
river ecosystems”-Arthington et al 2006



Trinity  Natural vs ROD Hydrograph – WY2012

TRRP DSS Exercise – Alternative Hydrographs

Source: Polos 2016



Natural ROD
Difference 

(Natural – ROD)
Difference

(%)
N - tot (millions) 5.0 5.0 0.0 0.8
N - Fry (millions) 3.8 4.2 -0.4 -8.0
N - Parr (millions) 1.2 0.8 0.4 46.6

Fry - FL (mm) 34.0 33.0 1.0 3.0
Parr - FL (mm) 83.0 76.0 7.0 9.2
Fry - Mass (g) 0.4 0.4 0.0 0.0
Parr - Mass (g) 5.9 4.6 1.3 28.3

Fry - BioMass
(Metric ton) 2.5 2.2 0.3 12.3

Parr - BioMass
(Metric ton) 4.9 3.3 1.6 48.1

TRRP DSS Exercise-Chinook salmon production

Source: Perry et al 2016



Algorithm Development



1. Mimic natural flow regime of nearby rivers 
2. Meet mandates of the Trinity River ROD*

Goals



Gage

USGS 11523200 TRINITY R AB COFFEE C NR TRINITY CENTER CA (1958-Present)-TRABCC
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Daily flows 1963-2015

Period B
Nov-Dec 2.1
Jan-Feb 1.3
Mar-Apr 1.3
May-June 2.3
Jul-Aug 2.0
Sep-Oct 2.0

𝐴𝐴 → 𝐵𝐵
𝐵𝐵 × 𝐶𝐶 = 𝐷𝐷

Where:
A is month of each daily record
B is month specific multiplier
C is daily flow at TRABCC
D is new flow to be implemented



What month is it? (A)

Monthly multiplier (B) x TRABCC (C)

Is the result > 11000 CFS? Yes Decrease to 11000 CFS

No

Is the result < 300 CFS? Yes Increase to 300 CFS

No

Is the result < 450 CFS? Yes Increase to 450 CFS

No

New Flows (D)

Daily flows 1963-2015

Algorithm Basics



Results
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Hydrograph examples
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Geomorphology
Streamflow peaks greater than 5,000 CFS at Junction City
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Geomorphology
Streamflow peaks greater than 5,000 CFS at Junction City

Year New Flows ROD flow
2005 2 2
2009 2 1
2012 3 1
2013 2 1
Total 9 5



Emmigration Cues at Lewiston Dam
Lamprey and Salmonids

Streamflow peaks

Year New Flows ROD flow
1971 10 1
1982 8 1
1987 4 1
1988 4 1
1992 5 1
1994 6 1
1999 8 1
2000 8 1
2005 6 1
2013 4 1
Total 63 10

Source: Manhard 2017



Reservoir Operations-CalSim
(water volume neutral)
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Reservoir Operations-CalSim
(water volume neutral)
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Conclusions

• Modified natural flow 
regime meets several 
metrics from initial 
investigations

• Has multiple benefits to 
fish, geomorphology, 
reservoir operations, etc

• Well supported in the 
peer reviewed literature  



Using computer algorithms improves system 
performance

1990s-Environmental flow targets, monthly
(less objective)

Tomorrow-Formulaic, hourly (more objective)
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Recommendation

• TMC should consider directing TRRP to initiate 
studies to support development of 
environmental documents to analyze the 
effects of synchronizing Lewiston Dam flows 
with tributary flow events on TRRP goals.
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