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Loss of Natural 
River Function:
Diversions to
Central Valley

Initially took 80-
90% 
of the Trinity River.
Still takes over 
50%.



Trinity

Klamath

Sacramento
Lost Watershed Area = 24%
Lost Habitat = 109 miles

Reservations



Anadromous Fish

Coho Steelhead

Pacific lamprey

Spring and Fall Run Chinook



U.S. Department of Interior Record of Decision 2000 
Establishes the Trinity River Restoration Program

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. 



Gravel Augmentation

Adaptive Management

Channel Rehabilitation

Watershed Restoration

Restoration Flows

Our 
toolbox



Water Year Types
Based on Full Natural Flow: amount of water captured by the dams that 
would otherwise flow down Trinity River during the water year
Water Year is October 1 through September 30
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Water Year Type Full Natural Flow 
(acre feet)

Water to Trinity River
(acre feet)

Extremely Wet > 2,000,000 815,000

Wet 1,350,000 – 1,999,999 701,000

Normal 1,025,000 – 1,349,999 647,000

Dry 650,000 – 1,024,000 453,000

Critically Dry < 650,000 369,000

Presenter
Presentation Notes
In integral component of current and future flow management is the amount of water we have available for releases from the dam, and those amounts are based on the water year type. The water year type is determined by the amount of full natural flow to Trinity Lake. In wetter years, more water is available to the river than in drier years.



1954 – the last Wet water year prior to dam construction

8
0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

12,000

10
/1

10
/3

1

12
/1

12
/3

1

1/
31 3/

2

4/
2

5/
2

6/
2

7/
2

8/
2

9/
1

Fl
ow

 (c
fs

)

Presenter
Presentation Notes
First, it’s important to explain a hydrograph to help understand the data we’re presenting. Along the left side is the amount of flow in the river, based on a unit of measurement called cfs. Along the bottom of the hydrograph are the dates of the water year, which I previously stated goes from October 1 to September 30, just like a fiscal year. So in this example from 1954, the hydrograph begins October 1 of 1953 and ends on Sept 30 1954. A hydrograph shows the amount of water that was flowing at different times of that water year. This hydrograph shows the full natural flow at Lewiston because it was before the dam blocked those flows from heading down the Trinity River. A hydrograph lets us see the pulse of the river.



Flows from Lewiston gage – 1965 (after dam construction)
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Presenter
Presentation Notes
This showcases the typical flow management that occurred after the dams began operation in the early 1960s. As much as 88% of the water following dam construction was diverted to the Central Valley, and salmon populations experienced “instantaneous” declines, meaning their numbers immediately dropped off after dam construction.



1954 pre-dam (in red) vs. 1965 after dam (in blue)
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Presenter
Presentation Notes
Just for the sake of comparison, here are 1954 river flows at Lewiston again before the dam compared to 1965 river flows at Lewiston after the dam.



2016 wet year – TRRP hydrograph
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Presenter
Presentation Notes
Since 2004, the Trinity River Restoration Program has performed spring restoration releases based on the water year type. This example is from 2016, which was a Wet water year, meaning this hydrograph shows the timing (mid-April to early August) and magnitude (max flows of about 9,000 cfs) of the 701,000 acre feet released to the Trinity River that year.



2016 TRRP hydrograph (black) vs. 1965 post-dam management (blue)
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Great progress has been made 
since the first TRRP flows began 
in 2004 to provide spring high 
flow releases and adding variable 
flows to the Trinity River

But…
for 8 months in 2016, the river 
was held at baseflow (flatlined), 
and we haven’t met our goals to 
restore salmon populations to 
the fishery

Presenter
Presentation Notes
Flatlined as in no pulse for the river



2016 TRRP hydrograph (wet water year) vs. 2016 full natural flow
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What we can’t change:
- Water volume provided to 

river 
- Release Temperature

What we can change:
- Timing of release
- Magnitude of release

Presenter
Presentation Notes
Missing components of the hydrograph.



Why are winter flows important, and 
how does current flow management 
affect the Trinity River?
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Current flow management
Tributaries to the Trinity River are receding in flow by the time flow releases occur from 
Lewiston Dam in mid-April
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Presenter
Presentation Notes
This is not natural. The Trinity is a regulated river, but we can manage flows to better mimic nature and bring the river back in synch with its tributaries.



Current Flow Management
Cold water from Trinity Dam suppresses juvenile salmon growth and delays timing of 
outmigration.
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Daily Average Water Temperature above the North 
Fork Trinity River

Juvenile Rearing Range Adult Holding Target
Critically Dry (2014) Dry (2013)
Normal (2012) Wet (2016)
Extremely Wet (2017) Consistently low water temperatures 

are assumed by most fishery 
managers to be either positive or at 
least not harmful; however, cold 
water during juvenile rearing periods 
can limit fish growth (Lusardi et al. 
2019). 

Presenter
Presentation Notes
Trinity Dam releases water from deep in the lake, where the coldest water sits. Those coldwater releases are helpful when adult salmon begin to return to the Trinity in the summer, but it suppresses the metabolism and growth of young fish trying to get fat before their journey to the ocean. CLICK Notice how the stream temps across the different water years are approaching the optimal temp of 55-62 degrees in mid-April, prior to our restoration releases (first blue arrow). By the time temperatures begin to warm above the optimal range, encouraging outmigration (second blue arrow), conditions in the lower Klamath are often too warm. 



Improving Flow Management
Production of prey (aquatic insects) would benefit from earlier flows.
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Primary production, 
macroinvertebrates: Prior to 
June 15, inundate surfaces 
for 28d for establishment of 
biofilm, 35d for 
macroinvertebrate 
establishment, and 63d for 
peak macroinvertebrate 
production.

Presenter
Presentation Notes
Missing from current flow management – but what we’re trying to get to. Aquatic insects, or macroinvertebrates, need high flows earlier to colonize and reproduce. Remember under current flow management, the river is flatlined through all of Feb, March, and half of April.



Improving flow management
Juvenile salmon need earlier access to floodplains for nursery habitat
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Screw trap data on the Trinity River at Pear Tree.

Presenter
Presentation Notes
Juvenile fish thrive in nursery habitats because the water is slower, shallower, and warmer. Floodplains provide these conditions and are also factories for the aquatic insects that are the young salmon’s prey. Under current flow management, high flow releases that inundate the floodplains don’t begin until April 15. By that time, most the fish are already down river of Pear Tree (near the North Fork confluence). Bigger fish mean healthier fish, and a better chance of surviving in the ocean through the first year.



“Simplistic, static, environmental flow rules are 
misguided and will ultimately contribute to further 
degradation of river ecosystems”-Arthington et al 2006

19

Presenter
Presentation Notes
The main point here is that there have been numerous studies published in peer-reviewed scientific journals since 2000 that support moving toward a more natural flow regime



Objectives

• Increase growth of salmon fry and parr
• Synchronize flows of the regulated mainstem with its 
free-flowing tributaries
• Provide thermal cues for smoltification and downstream 
migration earlier in the year
• Increase nursery habitat availability for juvenile salmon
• Provide seasonally appropriate disturbance of the 
macroinvertebrate prey species for rearing salmonids
• Reduce effects of temperature suppression on growth of 
rearing salmonids



Flow Synchronization Period (Dec 15 – Feb 15)
Synchronize a 60,000 af, high magnitude dam release with a winter flow event
• 6,500 cfs maximum flow from Lewiston Dam
• Forecasting tools from CNRFC at USGS mainstem gage above North Fork predicts 4,500-12,000 cfs event
• 72-hour notice to USBR
• 6 of 17 years analyzed from 2004-2019

Elevated Baseflow Period (Feb 15 – April 15)
• Two possible releases in Feb and March based on B120 90% exceedance forecast to predict water year type
• Volume released based on Decision Tree and winter period allocation of water year type

Shifting a portion of Trinity River releases 
to the winter period 
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Water Year Type ROD Water 
Volume (af) 

ROD Volume Shifted to 
Winter Period under 
Proposed Action (af) 

Percent ROD Volume 
Shifted from Summer 

to Winter under 
Proposed Action 

Critically Dry 369,000 60,000 16% 

Dry 453,000 80,000 18% 

Normal 647,000 120,000 19% 

Wet 701,000 180,000 26% 

Extremely Wet 815,000 220,000 27% 

 

Presenter
Presentation Notes
SPEND TIME HERE TO DETAIL THE METHODS We can create natural variability in the regulated Trinity River by shifting a portion of the spring restoration releases to the winter period. We’ve taken a conservative approach here that prevents downstream flooding and ensures that we don’t overuse the water that’s available to the Trinity River.



Presenter
Presentation Notes
This is a modest action – conservative approach 
Hypothetical example from the EA using data from 2016
Explain components and tell them to remember the theme. Same theme (e.g., solid green proposed, two winter flow periods, blue observed hydrograph) will be used in next few examples
Solid blue line was the actual hydrograph implemented in 2016
Grey line is full natural flow if Lewiston Dam didn’t exist
Two winter variable flow periods: flow synchronization and elevated baseflow
solid green area is a hypothetical example of what flows could have looked like in 2016 if the proposed action was implemented
NOTE:
there was a synchronized flow event in late January. The trigger is not met every year, so this doesn’t occur every year
elevated baseflow begins 15 February and continues until spring restoration flows. Note that the shape is not prescribed in the EA, only volumes. In fact the proposed flow for WY22 is a bit different
water moved to winter was taken out of the spring ramp-down. Geomorphic peaks were kept. In a real-world scenario, actual flows after 15 April would be recommended using the same protocols as now with the remaining ROD volume.




Year Water Year 
Type

Trinity Power Plant Generation Market Value ($ million)

No action (Existing 
Conditions)

Proposed Action Market Value Difference Percent 
Difference

2010 Normal 10.64 10.94 0.30 2.8

2011 Wet 12.46 12.98 0.52 4.0

2012 Normal 11.52 11.33 (0.19) -1.7

2013 Dry 16.86 17.37 0.51 3.0

2014 Critically Dry 16.86 16.78 (0.08) -0.1

2015 Dry 10.72 10.60 (0.12) -1.3

2016 Wet 8.79 8.52 (0.27) -3.1

2017 Extremely Wet 13.31 13.48 0.17 1.3

2018 Critically Dry 10.11 10.15 0.04 0.4

2019 Wet 10.05 11.72 1.67 15.3

Total All Water Year 
Types

121.28 123.86 2.58 2.1
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Presenter
Presentation Notes
- Note that this analysis came directly from CVO



WY 2022
Reservoir Elevation

No change to wetting of boat ramps

Presenter
Presentation Notes
No effect on wetting of boat ramps because they were all out of the water under both scenarios. Note that Minersville boat ramp was probably wet the whole time.
purple is Cedar Stock
replace figure with one that has full legend



WY 2017
Reservoir Elevation

TC ramp wetting 8 days later (in January)
Stuart Fork 9 days later (in March)
Stuart Fork remained wet 10 days longer (in August)

Presenter
Presentation Notes
First, describe the figure, particularly how to interpret dots
later in January, but what proportion of recreation is affected in January?
later in March, probably more use than January, but still well before the rec season really gets going
10 extra days in August occurs at a good time when there’s lots more recreation than Jan or March
Note that this is just one hypothetical year



If the benefit of providing naturalized flows to the 
Trinity is obvious, and the evidence is overwhelming, 
why hasn’t TRRP changed their flow management?

• Change comes slowly
• Adaptive Management moves slower than science. Its subject to politics and 

policy constraints
• What seems obvious in retrospect takes time to mature to the point of 

implementation, especially for scientists!
• Still, we recommend a conservative approach as a starting point to learn and 

adapt moving forward. 
• The Trinity Management Council (TMC) approves flow changes

• We would like to return to BOS in September to request the County’s perspective 
on this important issue prior to the TMC meeting

• We plan to take the winter flow proposal back to TMC for WY2023 at their 
September meeting with additional analyses to address key questions

Presenter
Presentation Notes
CHANGE COMES SLOWLY – Program scientists first tried to shift some flows to the winter period in 2017 and have been building the case ever since. It took awhile to get Reclamation onboard, but the winter flow proposal now has support in Reclamation at both the regional and national level.



Questions?
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