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The study examines changes in the active channel, exposed bars, and delta areas in an unconfined and confined valley
where Rush and Indian creeks respectively join the Trinity River. The examination is made with aerial imagery analyses
starting from dam closure in 1960 through 2020. Within this period, regulated flows were successively increased from a
low in 1961‐1980, and indexes of sediment supply, surveys of riparian plant composition, and valley attributes are
considered to explain the observed responses in the valleys. Chinook salmon rearing capacity is modeled under current
conditions with estimates used to evaluate the suitability of the junction areas for the juvenile life stage of this species.
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Median grain size (D50) on the bed and in the subsurface domain 
on the Trinity River near Rush and Indian creeks, 1991–2018



Changes in river flow with dam closure and release authorizations
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Riparian plant 
composition 
at tributary 
junctions
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Chinook salmon rearing 
capacity on the Trinity 
River at the junction of  
Rush and Indian creeks



The primary cause of lower capacity at higher flows at 
Indian Creek is flow velocity increases with discharge 

faster than at Rush Creek. 



Conclusions
• The wide valley at Rush Creek exhibited larger impacts from damming than the narrow valley at Indian Creek yet 

recovered to a more functional state for juvenile Chinook as regulated flows and sediment supplies increased through 
the regulatory periods. This suggests that while unconfined reaches may be particularly susceptible to change when a 
river is dammed, they may also provide the greatest opportunity for restoration of salmon populations. 

• Channel forcing by alluvial deposits appears had a larger influence on bank deformation than riparian plant 
composition. Absent a forcing element sized to the channel, bank retreat did not occur even where vegetation was 
absent.

• Removal of 4,500 m3 of sediment from Rush Creek delta in 1979-1989 had no discernible effect on its size in this 
period. However, construction of a meandering mainstem channel at Rush Creek in 1989 may have reduced 
competence of the river and aided delta expansion in subsequent years. The delta continued to enlarge through 2020 
and may be capturing bedload and suppressing local downstream bar development.

• A riparian plant removal and top-bank widening project at Indian Creek in 2007 to promote river channel widening had 
little influence on the active channel, bar, or delta areas. This may have resulted from channel restriction and higher 
slope in this relatively narrow valley.

• The Trinity River has evolved at Rush Creek to a state that generates significantly higher capacity for rearing Chinook 
fry than at Indian Creek and most the rest of the restoration reach. The function most responsible for this is active 
channel expansion from delta growth. 

• Expansion of Rush Creek delta may not restrict bedload routing through the backwater pool upstream of the delta, as 
suggested by differencing the 2003 and 2016 bathymetric surveys of the pool, which showed little change in pool 
volume. The relatively low density of elevations surveyed in 2003 requires this problem be revisited after channel 
surveys are redone in 2022 (hopefully).


