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Anadromous Fish

Coho Winter and summer steelhead

Pacific lamprey

Spring and fall Chinook
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Hydraulic 

Mining

• 307 hydraulic mines in Trinity County in 1898

• 110 years of hydraulic mining in Trinity County 
(~1860 to 1970).
– 3 times as long as in the Sierra Nevada

• La Grange Mine – Largest in the world

• Union Hill Mine – Second largest in the world

Photo Courtesy of Trinity Historical Society
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Dredger Mining
Photo Courtesy of Trinity Historical Society



Trinity River at Lewiston Unimpaired 
Hydrographs WY1912-1960
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Background of Program

• Trinity River Flow Evaluation Report
• Rearing habitat limited salmonid 

populations
• Geomorphic processes were stalled

• Environmental Impact Statement
• Preferred alternative- combination of 

increased and seasonally variable flows, 
channel rehabilitation, sediment 
augmentation, and watershed (erosion) 
restoration

• Actions were to be coupled with 
adaptive management program

• Record of Decision
• Affirmed tribal role in restoration
• Allocated flow volumes and gravel 

augmentations by water year
• Identified channel rehabilitation sites



The long-term goals of this Program are to restore the form and function of the 
Trinity River; restore and sustain natural production of anadromous fish 

populations in the Trinity River to pre-dam levels; and to facilitate full participation 
by dependent tribal, commercial, and sport fisheries through enhanced harvest 

opportunities. 
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Gravel Augmentation

Adaptive Management

Channel Rehabilitation

Watershed Restoration

Restoration Flows

Our 
toolbox
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Monitoring tools
• Stream gaging (flow and temperature; periodic sediment)

• Chinook run-size estimation

• Outmigrant monitoring

• Harvest monitoring

• Redd and carcass surveys

• Hydraulic modeling and associated input (bathymetry and topography) 
and output (suitable depth and velocity)

• Aerial imagery

• Other biological (riparian recruitment, algae)

• Site-focused post-project surveys

• Hypothesis-driven research

Reporting, Presenting, Publishing, Discussing, Learning
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(300-2,000 cfs)

AUC (cms*sq.m/m)

n=6 sites

Boyce, J., D.H. Goodman, J. Alvarez, A. Martin and K. Hopkins. 
2020. Streamflow and Juvenile Salmonid Habitat Availability at 
Six Rehabilitation Sites on the Trinity River, California 2008-2017.
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Chapman Ranch
Description: Heavily altered; 
large tailings and mine terrace
• Hydraulic mine debris 

washed into valley bottom
• Valley bottom was dredged, 

eliminating or reconfiguring 
the natural channel

• Juvenile salmon habitat 
decreases with flow
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Gaeuman and 
Boyce 2018
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• RFIDs inserted into 
injected gravel 
(‘tracer rocks’)

• Introduced during 
high flow gravel 
injections

• Relocated at intervals
• Gravel doesn’t move 

as rapidly or evenly 
as originally assumed



Technical Recommendation: Wet

Technical recommendation (solid line)

ROD wet hydrograph (dashed line)

Flow 
release 
starts 

April 14

Peak daily average 
flow 9,000 cfs 
on April 30

Summer baseflow 
commences August 6

2019
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Lessons learned from practicing adaptive 
management
• You will never know everything when you start, but you have to start 

somewhere

• Monitoring is an investment that facilitates learning by doing

• Monitoring should focus on actions under your control and their 
expected outcomes

• Learning is a communal activity, takes time, and requires patience
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Photo courtesy 
Yurok Tribal 
Fisheries



Questions?
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