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Executive Summary 

Introduction  

This Environmental Assessment (EA) has been prepared by the U.S. Department of the Interior (DOI), Bureau of 
Reclamation (Reclamation), Trinity River Restoration Program office (TRRP, Program) to analyze the 
environmental impacts of the Trinity River Variable Flow Project (Proposed Action, Variable Flow project, or 
project). This project may also be referred to a previous title, the Winter Flow Variability Project throughout this 
document. The TRRP’s target restoration reach is the approximately 40-mile length of the Trinity River 
downstream of Lewiston Dam to the confluence of the North Fork Trinity River (also referred to as the North 
Fork) in Trinity County, California. Potential impacts resulting from the Proposed Action or the No Action 
alternative would occur at Lewiston Dam, near Lewiston, California, and would extend through and beyond the 
restoration reach. 

The project is subject to the National Environmental Policy Act (NEPA) because a Federal agency, Reclamation, 
will implement the project. This EA has been prepared by Reclamation in accordance with NEPA (42 USC 4341 
et seq.) and the Council on Environmental Quality NEPA Regulations contained in C.F.R. Parts 1500-1508. The 
analysis presented in the EA provide the basis for the Reclamation’s determination to implement the Variable 
Flow project, as well as the basis for determining that the Proposed Action would not constitute a major Federal 
action significantly affecting the quality of the human environment. Reclamation’s decision to prepare a Finding 
of No Significant Impact is supported by the final EA. 

This EA incorporates by reference and is tiered from the 2000 Trinity River Mainstem Fishery Restoration 
Environmental Impact Statement, referred to hereafter as the Trinity River Final Environmental Impact Statement 
(FEIS), and incorporates the Record of Decision (ROD; USFWS et al. 2000). The Trinity River FEIS and ROD 
function as project-level NEPA documents that support policy decisions associated with managing Trinity River 
flows and as programmatic NEPA documents providing “first-tier” review of potential actions, including the 
Proposed Action. The ROD, dated December 19, 2000, directed DOI agencies to implement the Flow Evaluation 
Alternative, which was identified as the Preferred Alternative in the Trinity River FEIS. For more information 
about the ROD, see the TRRP website (https://www.trrp.net/program-structure/foundational-documents/). 

Purpose and Need 

The purpose of the Proposed Action is to refine the timing of restoration flows using the principle of adaptive 
environmental assessment and management, to better meet geomorphic, fish habitat, and temperature objectives 
of the ROD. The proposed variable flow activities are needed to support the TRRP’s goals of restoring fish 
populations to pre-dam levels and restoring dependent fisheries, including those held in trust by the federal 
government for the Hoopa Valley and Yurok Tribe (HVT), as mandated by Congress and outlined in the 2000 
ROD (USFWS et al. 2000). 

Public Involvement and Agency Coordination 

Reclamation’s TRRP office is the lead agency under NEPA. TRRP has collaborated on the proposed Variable 
Flow project with Program partner entities, which include the HVT, Yurok Tribe, and federal and state permitting 
agencies. Federal and state responsible and trustee agencies that have supported and contributed to this effort 
include: the U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries Service, California Department 

https://www.trrp.net/program-structure/foundational-documents/
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of Fish and Wildlife, and the North Coast Regional Water Quality Control Board (Regional Water Board). In 
addition to TRRP’s tribal, federal, and state partners, the Variable Flow project has been reviewed by the TRRP’s 
Science Advisory Board. 

Federal agencies are required to consider the effects of their actions on historic properties (i.e., cultural resources 
that rise to a certain level of significance) in compliance with Title 54 USC Section 306108, commonly referred to 
as Section 106 of the National Historic Preservation Act (NHPA). The Section 106 process is often used to satisfy 
the requirements for assessment of significant impacts to cultural resources under NEPA. The Section 106 process 
includes identification, consultations, and, if needed, mitigation measures for effects determined adverse and 
unavoidable. Reclamation has concluded that, although the Proposed Action is considered an undertaking 
pursuant to 36 CFR Section 800.3(a)(1), neither the No Action alternative (Alternative 1) nor the Proposed Action 
(Alternative 2) is the type of activity that has the potential to cause effects on properties that are listed, or are 
eligible for listing, on the National Register of Historic Places, assuming such historic properties were present. 
Since Alternative 1 and Alternative 2 do not have the potential to cause effects to historic properties, assuming 
such historic properties were present, there are no significant impacts to cultural resources. Because Reclamation 
has determined there is no potential to cause effects to historic properties, there are no further obligations under 
Section 106 of the NHPA. 

Public scoping for the Winter Flow project began on May 18, 2021, and ended on June 18, 2021. At the onset of 
the public scoping period, notices informing the public of the intent to begin the environmental review process 
were posted on TRRP and Reclamation websites and at the TRRP Weaverville office. Scoping notices were also 
emailed to individuals and listservs interested in the Trinity River, and hardcopy notices were mailed to local 
landowners along the river corridor and to interest groups. During public scoping for this project, 72 individuals 
or organizations provided comments in response to the public scoping notice. The scoping notice, scoping 
meeting agenda, and summarized scoping input are included in Appendix A of this EA. 

The Draft EA was available for public review and comment from September 17, 2021, to October 21, 2021. A 
virtual public comment meeting took place on Tuesday, October 5, 2021, at 6 PM Pacific Standard Time. 
Information about the Draft EA and the public meeting is available on the TRRP’s website, Flow Variability page 
(see  https://www.trrp.net/restoration/flows/variable-flow-project/). Fifteen individual comments letters from 
members of the public and interested parties were received. These letters and a summary of their main themes and 
content are included in Appendix B of the EA. 

Variable Flow Project Summary 

The EA evaluated potential effects of two alternatives: the No Action alternative (Alternative 1) and the Proposed 
Action alternative (Alternative 2). 

Under the No Action alternative, the flow management regime currently implemented under the ROD would 
remain in place without modification. Section 1 of the Trinity River FEIS Implementation Plan (Stalnaker and 
Wittler 2000) outlines the methods Reclamation uses to implement the ROD volumes and restoration flows. 
Reclamation would provide the TMC with a preliminary estimate of the water year classification in early 
February. The TMC would then formulate a preliminary schedule, or hydrograph, for the instream fishery release 
to the Trinity River and submit it to Reclamation for operational planning. Final decisions on the designation of 
the water year type would be based on the April 1 runoff forecast, determined by the Bulletin 120 (B120) 50% 
exceedance forecast issued by the California Department of Water Resources (DWR).  

Typically, by April 15 of each year, the TMC would provide a schedule for the instream fishery release from 
Lewiston Dam for consideration by the DOI co-lead agencies (Reclamation and USFWS). Once approved, 
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Reclamation would operate the Trinity River Division (TRD) to the proposed schedule as close as operationally 
possible. Under the No Action alternative, Reclamation would continue to provide annual instream flows below 
Lewiston Dam in accordance with the recommendations of the TMC and Flow Workgroup, as outlined in the 
Trinity River FEIS Implementation Plan (Stalnaker and Wittler 2000).  

Per the ROD, the total volume of water released from the TRD to the Trinity River will range from 369,000 acre-
feet (af) to 815,000 af, depending on the annual hydrology (water year type) determined as of April 1 of each year 
(see Table 2-1 of the EA and ROD). Based on subsequent monitoring and studies guided by the TMC, the 
schedule for releasing water daily, according to that year’s hydrology, would be adjusted but the annual flow 
volumes established in in the ROD would not change. 

Under the No Action alternative, annual water volumes released to the Trinity River from Lewiston Dam would 
continue to be determined by the projected inflow to Trinity Reservoir for the water year (October 1 through 
September 30) by the B120 forecast. Each of the five water year types defined in the ROD, from Critically Dry to 
Extremely Wet, would continue to be determined by the April 1 B120 forecasted inflow and would be allocated a 
specific water volume, which is commonly referred to as the ROD water volume. The majority of annual water 
volume would continue to be released after April 15, and a baseflow of 300 cubic feet per second (cfs) would be 
maintained for seven months of the year (October 15 until ROD flow initiation that typically occurs around April 
15). The annual flow regime would continue to follow this pattern, which is detailed in the Trinity River FEIS.  

The Proposed Action would shift a portion of the ROD water volume used for restoration releases to the winter 
period to improve anadromous fish habitat conditions. Winter flow releases would inundate rearing habitats prior 
to and during fry emergence, reduce cold water fish growth suppression in spring and early summer, create 
seasonally appropriate scour to promote production of prey species and drift foraging opportunities for juvenile 
fish, and encourage earlier juvenile fish outmigration. A portion of the ROD water would be released during the 
winter and early spring season in two distinct periods, termed the Flow Synchronization Period and the Elevated 
Baseflow Period (detailed below). Under the Proposed Action, flows in the Trinity River during summer and 
winter baseflow periods would not fall below the minimum ROD flows of 450 cfs in summer and 300 cfs in 
winter, and the volumes to be shifted to the winter and early spring are in addition to the 300 cfs winter baseflow 
release volume. 

The purpose of the Flow Synchronization Period would be to synchronize a high-magnitude dam release with a 
winter tributary high-flow event to mimic elevated flows that would have occurred in the mainstem prior to dam 
construction.  

Between December 15 and February 15 of each year, ROD water equivalent to 60,000 af would be released from 
Lewiston Dam when forecasting tools at the U.S. Geological Survey (USGS) mainstem gage above the North 
Fork anticipates river levels of 4,500 to 12,000 cfs. Reclamation set 6,500 cfs as the maximum average daily flow 
from Lewiston Dam during this period and determined that 60,000 af was the volume required for a peak of that 
allowed magnitude to occur when Trinity River FEIS ramping rates for the ascending limb and naturally observed 
ramping rates on the receding limb were applied.  

Following Reclamation’s guidelines, the maximum flow released from Lewiston Dam during the Flow 
Synchronization Period would not exceed 6,500 cfs average daily flow. Under current floodway infrastructure 
constraints, if the flow forecast exceeds 12,000 cfs at the USGS mainstem gage above the North Fork, the not-to-
exceed 6,500 cfs synchronized flow release would not occur until the receding limb of the flow event is predicted 
to be 12,000 cfs or less at that gage. Synchronizing Lewiston Dam releases to the receding limb of natural 
tributary runoff events would be a conservative approach that avoids impacts to downstream properties and 
structures because there would no longer be uncertainty in the peak magnitude of the flow event. Flow magnitude 
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thresholds for flow triggers and releases would be reevaluated as new information becomes available, or floodway 
infrastructure constraints change. 

The peak flow during the Flow Synchronization period would be synchronized with storm events or “flow 
triggers,” and would not occur if there were no substantial storm events during this period. Analysis of post-ROD 
water years 2004 to 2019 shows that a flow trigger would have occurred between December 15 and February 15 
in six of the 17 water years that were analyzed (see Appendix F). 

The Elevated Base Flow Period would be between February 15 and April 15. During this time, ROD water would 
be released from Lewiston Dam based on DWR’s 90% exceedance B120 water supply forecast (available at 
https://cdec.water.ca.gov/reportapp/javareports?name=B120), which would prevent the overuse of ROD water 
should the water year end up being drier than expected. Prior to the Elevated Baseflow period, flow components 
that span the range of February and March forecast options would be developed by TRRP for approval by TMC. 
The elevated baseflow release schedule would be shared with interested parties on the TRRP website and through 
other customary avenues of public notification for flow actions including, but not limited to, email listservs, fliers 
on public bulletin boards, mailers, and social media, shortly after its approval for release by Reclamation.  

The Decision Tree Elevated Baseflow period process would occur when the DWR’s February B120 forecast is 
posted, and again when the March B120 forecast is posted. DWR typically posts B120 forecasts about 8 to 10 
days after the beginning of each calendar month. The Decision Tree process would follow this outline: 

1. Determine if a Flow Synchronization Period is implemented or not: Did a storm event (flow trigger) occur 
between December 15 and February 15, which resulted in a minimum discharge of 4,500 cfs at the USGS 
mainstem gage above the North Fork?  

• If yes, 60,000 af would be released regardless of water year type, so a maximum 6,500 cfs 
synchronization flow from Lewiston Dam would be timed to occur with tributary runoff. This would 
trigger a Flow Synchronization release. 

• If no, there would be no Flow Synchronization release implemented that year. 

2. Determine Elevated Baseflow Period releases in February: 

• If the Flow Synchronization Period was implemented: 
o B120 forecast of Critically Dry or Dry would mean no February release. 
o B120 forecast of Normal would mean a 60,000 af release. 
o B120 forecast of Wet or Extremely Wet would mean a 120,000 af release. 

• If no Flow Synchronization Period was implemented: 
o B120 forecast of Critically Dry or Dry would mean a 60,000 af release. 
o B120 forecast of Normal would mean a 120,000 af release 
o B120 forecast of Wet or Extremely Wet would mean a 180,000 af release. 

3. Determine Elevated Baseflow Period releases in March: 

• If the Flow Synchronization Period was implemented:  
o B120 forecast of Critically Dry would mean no additional release would occur. 
o B120 forecast of Dry would mean a 20,000 af release.  
o B120 forecast of Normal could mean an additional 60,000 af release but would be based on 

whether the Normal winter period allocation of 120,000 af has yet to be met. 

https://cdec.water.ca.gov/reportapp/javareports?name=B120
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o B120 forecast of Wet could mean an additional release if the Wet winter period allocation of 
180,000 af has yet to be met. 

o B120 forecast of Extremely Wet water year forecast would mean an additional release of at least 
40,000 af but could result in a higher release to reach the Extremely Wet winter period allocation 
of 220,000 af.  

• If no Flow Synchronization Period was implemented: 
o B120 forecast of Critically Dry would mean no additional release. 
o B120 forecast of Dry would mean an additional 20,000 af release. 
o B120 forecast of Normal could result in an additional 60,000 af release if the Normal winter 

period allocation of 120,000 af has yet to be met. 
o B120 forecast of Wet could mean an additional release if the Wet winter period allocation of 

180,000 af has yet to be met. 
o B120 forecast of Extremely Wet would mean an additional release of at least 40,000 af but could 

result in a higher release to reach the Extremely Wet winter period allocation of 220,000 af. 

The TRRP would use the National Oceanic and Atmospheric Administration’s California Nevada River Forecast 
Center (CNRFC) Hydrologic Ensemble Forecast Service (HEFS), which is deterministic up to five days prior to 
precipitation events. The CNRFC has generated the HEFS for the Trinity River gage above the confluence of the 
North Fork Trinity River (See CNRFC 2021) at the location where all major tributaries that contribute to flood 
events in the TRRP restoration reach have entered the river. 

The TRRP would provide Reclamation a 72-hour notice to implement a winter flow synchronization event. The 
public would be notified at the same time through notices posted on the TRRP’s Flow Variability Project page 
and by emails to interested parties. 

Summary of Potential Effects 

A summary of the potential effects associated with each of the alternatives evaluated in the EA is presented 
below.  
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Table ES-1. Potential Effects of the No Action Alternative and the Proposed Action on Environmental 
Resources. 

Resource No Action 
(Alternative 1) 

Proposed Action 
(Alternative 2) 

Geomorphology 
and Soils 

Impacts on 
geomorphic 
processes and soil 
resources would 
remain similar to 
existing conditions. 
Therefore, there 
would be no impacts 
on these processes or 
resources. 

The Proposed Action would benefit the Trinity River fishery, as 
sediment that is supplied to the river from tributaries would be more 
rapidly dispersed downstream to maintain fish migration pathways 
into and out of the creeks. The increased mainstem flow events that 
would result from synchronization of restoration releases with 
natural tributary runoff would increase scour of the active channel to 
clear pathways for flow through river gravels to benefit salmon egg 
incubation, promote a diverse assemblage of riparian vegetation and 
river meandering, and increase bedload transport. 

Hydrology and 
Flooding 

Impacts to hydrology 
and flooding would 
remain similar to 
existing conditions, 
with the timing of 
ROD and restoration 
releases remaining 
the same. Therefore, 
there would be no 
impacts on 
hydrology or flood 
occurrence. 

The Proposed Action would result in a change to the timing of 
winter, spring, and summer flow volumes. More water would be 
released in the winter and early spring. The overall volume of water 
released as restoration flows during the water year from Lewiston 
Dam, however, would remain the same as the existing conditions. 
The river flows would not fall below the summer baseflows of 450 
cfs and winter baseflows of 300 cfs. 
Releases from the Lewiston Dam and therefore the potential for 
flood hazards would remain within the Maximum Fishery Flow 
(MFF) limits. There would be no impacts on or increases to the 100-
year flood zone, as the MFF volumes are below the Federal 
Emergency Management Agency floodplain boundaries. Therefore, 
the Proposed Action would have no effect on flooding in the study 
area. 
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Resource No Action 
(Alternative 1) 

Proposed Action 
(Alternative 2) 

Water Quality Impacts to water 
quality and 
associated beneficial 
uses would remain 
similar to existing 
conditions. Turbidity 
and suspended 
sediment along the 
40-mile reach of the 
river would remain 
unchanged, and 
temperature 
compliance would 
remain the same. 
Therefore, there 
would be no impacts 
on water quality. 

Suspended sediment and turbidity would not be substantially higher 
when compared to the existing conditions. Multiple flow peaks during 
the winter and spring runoff events from tributaries, combined with 
restoration releases, would briefly result in increases in suspended 
sediment and turbidity levels, and may exceed the levels that occur 
during these same periods of runoff and precipitation under the existing 
conditions. These increases would be temporary, would mimic natural 
conditions in a free flowing (pre-dam) environment, and would not 
pose a long-term impact to water quality in the Trinity River. 
Restoration releases would result in warmer Trinity River 
temperatures earlier in the summer season. Generally, the adult-
holding and juvenile-rearing temperature targets are exceeded 
slightly more under the Proposed Action when compared to the 
existing conditions. The 450 cfs summer-base flow maintained in 
the Proposed Action, under most environmental conditions, is 
adequate to maintain the temperature targets for adult holding at 
Douglas City. This summer the minimum 450 cfs base flow is the 
same under both alternatives. By shifting a portion of ROD water to 
the winter period, the Proposed Action would allow nursery areas to 
be inundated and begin warming earlier in the season and decrease 
temperature suppression from cold water dam releases by scaling 
down the amount of water released during the critical growth period, 
thus allowing river temperatures to elevate into a juvenile rearing 
temperature range that is consistent with contemporary science. This 
would improve conditions for fish growth compared to the existing 
conditions because the precipitous drop in temperature that occurs 
with restoration releases at the end of April would be reduced, 
promoting juvenile fish growth. 

Vegetation Disturbance to the 
vegetation 
communities and 
habitats would occur 
at similar levels in 
the future as 
previously described. 
Habitat conditions 
and the riparian 
corridor in the 
project area would 
remain similar to 
current conditions. 

Winter flow releases are expected to help scour the channel while also 
reducing the formation of sediment berms along the channel that result 
in encroachment and simplified channel morphology. More deposition 
and frequent inundation of the floodplain may allow native riparian 
species to better compete with less desirable, invasive, and non-native 
species, such as yellow starthistle and Himalaya berry, for 
establishment in freshly disturbed areas like channel rehabilitation sites.  
The Proposed Action generally would increase black cottonwood 
recruitment, a key indicator species for riparian health, in the 2,000 to 
4,500 cfs bank position for targeted years of Normal, Wet, and 
Extremely Wet water year types when compared to existing conditions. 
This is important because this specific bank position has the greatest 
opportunity for successful recruitment to occur due to the availability of 
space and the relative frequency of inundation. The Proposed Action 
may also result in increased recruitment opportunities in all water year 
types for desired species within the 450 to 2,000 cfs bank position, 
which would allow native riparian species to establish in freshly 
disturbed areas such as the TRRP’s channel rehabilitation sites prior to 
being outcompeted by non-native species. 
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Resource No Action 
(Alternative 1) 

Proposed Action 
(Alternative 2) 

Fishery 
Resources 

Impacts to fishery 
resources would 
remain similar to 
existing conditions. 
Habitat availability, 
food availability, and 
temperature along 
the 40-mile reach of 
the river would 
remain unchanged. 
Therefore, there 
would be no impacts 
on fishery resources. 

Restoration releases would be shifted earlier in the year, resulting in 
inundation of the floodplains when most juvenile fish are rearing in 
the restoration reach. This would be especially beneficial near 
Lewiston Dam, where minimal tributary inflow contributes to the 
Trinity River’s discharge. The anticipated effects of this would be 
more available rearing habitat, as slow water habitat and access to 
abundant food resources would be more plentiful and available in 
the inundated floodplain earlier in the year. An increase in habitat 
capacity within most habitat units of up to 25% would result at flows 
greater than 500 cfs. 
The volume of flow that results from the proposed action during the 
synchronization and increased base-flow periods would result in 
floodplain inundation earlier, thus providing habitat for prey species 
to colonize and food availability for drift foraging earlier in the 
season. The compounded impacts of increased food availability and 
warmer temperatures would potentially result in larger fish and 
earlier outmigration of juvenile fish when compared to existing 
conditions. These effects would contribute toward the ROD’s 
objective of rehabilitating the Trinity River’s anadromous fisheries. 
The Trinity River would experience warmer temperatures earlier in 
the summer, but degree day exceedances for holding adults at 
Douglas City in July and early September would only increase by a 
marginal and not biologically meaningful amount. There would be 
no change to compliance with the late September target at Douglas 
City or the October to December target at the North Fork because 
there would be no change to flows during this period. The effects of 
warmer temperatures earlier in the year include increased juvenile 
rearing habitat availability and more rapid juvenile growth resulting 
from increased availability of food. Warmer temperatures would not 
only increase prey species abundance, but also the ability of juvenile 
fish to consume and benefit from increased prey availability. It is 
expected that the overall result of the Proposed Action’s effect on 
temperature would be larger fish earlier in the season and the 
potential for earlier outmigration of juvenile fish when compared to 
existing conditions. 
The Proposed Action would result in increased juvenile rearing 
habitat and food availability and would influence the river’s 
temperature so that it meets a juvenile rearing temperature range that 
is consistent with contemporary scientific research, thus encouraging 
earlier outmigration of juvenile salmon and potentially positively 
impacting juvenile growth. 

  



Trinity River Variable Flow Project Environmental Assessment 
Bureau of Reclamation – Trinity River Restoration Program 

xiv 

Resource No Action 
(Alternative 1) 

Proposed Action 
(Alternative 2) 

Recreation Access to 
recreational 
resources and their 
economic importance 
in the project area 
are expected to 
remain the same as 
those under existing 
conditions described 
above. 

There would be no discernable effect on the recreational economy or 
employment in Trinity County. There may be a beneficial effect on 
the tourist economy as the river’s fisheries improve and offer a more 
robust fishery for recreationists. Employment in the tourism and 
recreation sector is unlikely to change. 
There would be an average annual loss of seven shore and wade 
fishing days, with lost days between January and April, gained days 
between May and July, and no changes between August and 
December. This decrease of seven shore and wade fishing days 
between January and April is equivalent to 58 shore and wade 
fishing trips. The return to the summer baseflow earlier in the season 
will increase the number of wade fishing days during the late spring 
and summer months, particularly for the fly fishing only reach. The 
Proposed Action could result in an annual average increase of eight 
boat fishing days, with lost days occurring between January and 
May, gained days between June and July, and no changes between 
August and December. This increase of eight boat fishing days 
between June and July is equivalent to 48 boat fishing trips. 
The near- and long-term benefits to fisheries from this more natural 
flow regime would result in an increased quality of recreational 
fishing opportunities when compared to the existing conditions. 
Recreational fishing opportunities would potentially increase over 
time under the Proposed Action because the project is designed to 
create productive seasonal habitat for salmon through flooding, food 
availability through scour and drift, and optimal temperature ranges 
for different life stages. If runs were restored, fishing opportunities 
could increase through expanded seasons, increased quotas, and the 
removal of take prohibitions. 
Changes to the timing and duration of restoration releases could 
impact the experience of recreational boaters and boat guides who 
have grown accustomed to consistent low winter releases from 
Lewiston Dam and higher releases in May and June. The earlier 
summer baseflow period may impact recreational boating by 
shortening the duration of the receding limb of the restoration flow 
releases, thereby impacting the experiences of the proportion of 
recreational boaters and raft outfitter clients who prefer higher levels 
during those periods, but not those who enjoy lower flows. Spring 
flows during the elevated baseflow period would be increased, so a 
beneficial effect on recreational boating may occur. Other sections 
of the river and types of boating (e.g., stand-up paddle boards) may 
also be desirable during these elevated flows. The elevated baseflow 
would result in consistent flows in March and April that would fall 
within the preferred flow range for boaters. While the elevated 
baseflow falls outside of the primary rafting season, it may provide 
an expanded boating season for local recreationists and spring-
season tourists. 
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Resource No Action 
(Alternative 1) 

Proposed Action 
(Alternative 2) 

Energy and 
Utilities 

The magnitude and 
market value of 
power from the TRD 
would be the same as 
described in the 
affected 
environment; see 
Section 3.10 of the 
Trinity River FEIS 
(USFWS et al. 
2000).  

Given the unpredictable dynamics of market rates for electricity, 
there is no reliable way to predict future impacts of the Proposed 
Action on the value of generated power. However, based upon 
comparisons of recent annual power production values, it is likely 
that the Proposed Action would result in no significant impact to the 
market value of the energy produced by the Trinity Power Plant. 
Although minimal power production differences are anticipated, 
actual revenues will be tracked and analyzed. 
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1.  Introduction and Background 

This Environmental Assessment (EA) for the proposed Trinity River Variable Flow Project (Variable Flow 
project, project, or Proposed Action) was prepared by the U.S. Department of the Interior (DOI), Bureau of 
Reclamation (Reclamation), Trinity River Restoration Program office (TRRP, Program) to meet the requirements 
of the National Environmental Policy Act (NEPA). The primary objective of the Variable Flow project is to 
enhance river conditions for salmon and steelhead. 

Reclamation’s TRRP office is the lead agency under NEPA. TRRP has collaborated on the proposed Variable 
Flow project with Program partner entities, which include the Hoopa Valley Tribe (HVT), Yurok Tribe, and 
federal and state permitting agencies. Federal and state responsible and trustee agencies that have supported and 
contributed to this effort include: the U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries 
Service, California Department of Fish and Wildlife (CDFW), and the North Coast Regional Water Quality 
Control Board (Regional Water Board). In addition to TRRP’s tribal, federal, and state partners, the Variable 
Flow project has been reviewed by the TRRP’s Science Advisory Board (SAB.  

1.1  Purpose of This Document 

This EA has been prepared in accordance with NEPA (42 United States Code (USC) 4321 et seq.), the Council on 
Environmental Quality (CEQ) Regulations for Implementing the Procedural Provisions of NEPA (40 Code of 
Federal Regulations (CFR) Parts 1500-1508), and the DOI Regulations for the Implementation of NEPA (43 CFR 
Part 46). NEPA requires that governmental agencies publicly disclose information about their proposed activities 
that may affect the environment and evaluate the potential environmental impacts of their proposed actions before 
making formal commitments to implement them.  

This document evaluates the environmental impacts of the No Action alternative (Alternative 1) and the Proposed 
Action alternative (Alternative 2) and is designed to facilitate implementation of the Proposed Action alternative 
under all applicable laws. If there are no significant environmental impacts identified as a result of the analysis, 
and Reclamation decides to select the Proposed Action, a Finding of No Significant Impact (also known as a 
“FONSI”) may be signed to complete the NEPA compliance process. Reclamation has prepared this EA pursuant 
to 43 CFR Section 1505.1(b), which provides that “[a]n agency may prepare an environmental assessment on any 
action in order to assist agency planning and decision making.” 

This EA incorporates by reference and is tiered from the 2000 Trinity River Mainstem Fishery Restoration 
Environmental Impact Statement and Record of Decision (ROD), referred to hereafter as the Trinity River FEIS 
(Final Environmental Impact Statement) and ROD (USFWS et al. 2000)1. The Trinity River FEIS and ROD 
function as project-level NEPA documents that support policy decisions associated with managing Trinity River 
flows and as programmatic NEPA documents providing “first-tier” review of potential actions, including the 
Proposed Action5F

2. The ROD, dated December 19, 2000, directed DOI agencies to implement the Flow Evaluation 

 
1 The Trinity River FEIS/ Environmental Impact Report (EIR) and ROD are available at https://www.trrp.net/program-

structure/foundational-documents/. 
2  See Chapter 2: Description of Alternatives for more information on the Proposed Action, which is Alternative 2. 

https://www.trrp.net/program-structure/foundational-documents/
https://www.trrp.net/program-structure/foundational-documents/
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Alternative, which was identified as the Preferred Alternative in the Trinity River FEIS. For more information 
about the ROD, see the TRRP website (https://www.trrp.net/program-structure/foundational-documents/). 

1.2  Location of Project 

The TRRP’s target restoration reach is the approximately 40-mile length of the Trinity River downstream of 
Lewiston Dam to the confluence of the North Fork Trinity River (also referred to as the North Fork) in Trinity 
County, California (Figure 1-1). Potential impacts resulting from the Proposed Action or the No Action 
alternative would occur at Lewiston Dam, near Lewiston, California, and would extend through and beyond the 
restoration reach. 

1.3  TRRP Background 

Congress authorized construction of the Trinity River Division (TRD) of the Central Valley Project (CVP) in 
1955 (Public Law 386, 84th Congress, First Session). Authorized water uses from the TRD include irrigation and 
beneficial uses in the Central Valley, power production, and the preservation of fish and wildlife. The TRD began 
operations in 1963, blocking 109 miles of important salmonid habitat above Lewiston Dam and exporting as 
much as 90% of the Trinity River’s inflows into Trinity Lake to the Sacramento River Basin. Fisheries resource 
managers observed an almost-instantaneous decline in the numbers of naturally produced adult salmonids 
returning to spawn in the Trinity River basin. Returning salmon numbers declined 53 to 96%, depending on the 
species (USFWS and HVT 1999). 

To address these precipitous declines, numerous pieces of legislation and a decades-long study led to the 
completion of the Trinity River Flow Evaluation Study (TRFES) by USFWS and HVT (1999)3 and the 
subsequent Trinity River FEIS and ROD. The ROD recognized that salmon recovery required “rehabilitating the 
river itself” by “restoring the attributes that produce a healthy, functioning alluvial river system” and selected a 
course of action that included variable annual instream flows, physical channel rehabilitation, sediment 
management, watershed restoration, and infrastructure improvements guided by an Adaptive Environmental 
Assessment and Management (AEAM) program4. 

Following the signing of the ROD, the DOI established the TRRP and opened Reclamation’s TRRP office in 
2002 to coordinate and oversee the restoration of fish and wildlife populations of the Trinity River affected by 
dam construction and related diversions. Administered by Reclamation, TRRP is a partnership of federal and state 
resource agencies, the Hoopa Valley and Yurok Tribes, and Trinity County. The purpose of the TRRP is to 
mitigate impacts of the TRD on anadromous fish populations in the Trinity River by successfully implementing 
the ROD and achieving Congressionally mandated restoration goals5. The long-term goals of the TRRP are to (1) 
restore the form and function of the Trinity River; (2) restore and sustain natural production of anadromous fish 
populations in the Trinity River to pre-dam levels; and (3) facilitate full participation by dependent tribal, 
commercial, and sport fisheries through enhanced harvest opportunities6. 

 
3 The TRFES is available at https://www.fws.gov/arcata/fisheries/reports/technical/trinity_river_flow_evaluation_-

_final_report_full_version.pdf.  
4 A description of the TRRP AEAM program is available at https://www.trrp.net/program-structure/adaptive-management/.  
5 A full description of the Trinity River Restoration Program is available at www.trrp.net 
6 TRRP foundational documents are available at https://www.trrp.net/program-structure/foundational-documents/.  

https://www.trrp.net/program-structure/foundational-documents/
https://www.fws.gov/arcata/fisheries/reports/technical/trinity_river_flow_evaluation_-_final_report_full_version.pdf
https://www.fws.gov/arcata/fisheries/reports/technical/trinity_river_flow_evaluation_-_final_report_full_version.pdf
https://www.trrp.net/program-structure/adaptive-management/
http://www.trrp.net/
https://www.trrp.net/program-structure/foundational-documents/
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Figure 1-1. TRRP mainstem project restoration reach, where channel rehabilitation projects are 
implemented, its major tributaries and flow monitoring gauges at which local flows are measured.  
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The TRRP is tasked with increasing habitat and river function for all life stages of naturally produced native 
Trinity River anadromous fish through river rehabilitation projects and dam release management so naturally 
spawning anadromous fish populations may increase to congressionally mandated levels that existed prior to the 
construction of Lewiston and Trinity dams. Accordingly, there are many factors that influence returning adult 
salmon populations, such as ocean and in-river harvest and Klamath River and ocean conditions. The TRRP’s 
efforts are focused on recovery of juvenile salmon and steelhead. The most immediate metric of TRRP success is 
therefore the number and size of juvenile salmon and steelhead that out-migrate from the Trinity River each year7.  

The TRRP’s strategy is to restore the Trinity River’s ecological processes to increase habitat quality and quantity 
for native anadromous fish. The five primary components of TRRP’s river restoration work include: 

1. Variable annual instream flows – releasing water from Lewiston Dam, based on the water year type, to 
mimic natural Trinity River flows and interact with downstream areas to enhance conditions for all life 
stages of fish and wildlife. These variable annual instream flows are also called restoration releases or 
restoration flows. 

2. Channel rehabilitation – restoring the functional floodplain of the river, which has been channelized and 
simplified by managed river flows and mining. To date, the TRRP has constructed 34 of the rehabilitation 
projects identified in the 1999 TRFES and Trinity River FEIS (USFWS, Reclamation, and HVT 2000)8. 

3. Sediment management – reintroducing gravel (aka coarse sediment) to the river and working to control 
unnaturally high inputs of fine sediment (see next component). Gravel provides spawning areas and other 
habitat benefits for salmon. Gravel entering the river system upstream of the Trinity dam is blocked from 
being transported to the Trinity River below Lewiston Dam and creates a gravel deficit. TRRP resupplies the 
river with gravel to make up for the dam’s blocked gravel supply that would otherwise be provided naturally. 

4. Watershed restoration – addressing negative impacts that have resulted from poor land management in the 
Trinity River basin. Watershed restoration activities include decreasing the input of fine sediment from 
Trinity River tributaries, ensuring fish passage to tributary habitat, and creating better aquatic conditions 
in watershed areas to support stream life. 

5. Adaptive management – monitoring, evaluating, and improving the effectiveness of river restoration 
actions. 

1.4  Project Background 

Flow regulation by dams on many California rivers has caused a distortion of the natural winter-flood / summer-
drought hydrograph (Parker and Power 1997). Consequently, peak winter storm flows capable of mobilizing 
riverbed substrates are greatly reduced and summer base flows are artificially enhanced (Mount 1995). Post-TRD 
flow regulation on the Trinity River eliminated nearly all high flows adequate to form and maintain the alluvial 
river, and reduced scour by winter floods downstream of Lewiston (USFWS and HVT 1999). Deep water 
(hypolimnetic) releases from Trinity Dam also changed the thermal regime of the Trinity River by providing 

 
7 Summary of the TRRP fish outmigration are statistics available at: https://www.trrp.net/restoration/adaptive-

management/fish-biology/fisheries-monitoring-and-escapement/.  
8 The 2009 Master EIR authorizes the TRRP to complete rehabilitation projects and gravel augmentation, after NEPA and 

California Environmental Quality Act (CEQA) review for individual projects at the project site level. It is available at: 
https://www.trrp.net/library/document/?id=365.  

https://www.trrp.net/restoration/adaptive-management/fish-biology/fisheries-monitoring-and-escapement/
https://www.trrp.net/restoration/adaptive-management/fish-biology/fisheries-monitoring-and-escapement/
https://www.trrp.net/library/document/?id=365
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warmer water temperatures during the winter and colder water temperatures during the late spring and summer 
than natural condition (USFWS and HVT 1999). Figure 1-2 illustrates the changes in water allocation on the 
Trinity River, beginning before the construction of Lewiston Dam and before and after the implementation of the 
ROD Asarian et al. in review. 

The TRRP is mandated by Congress to restore anadromous fisheries to pre-dam levels, including those held in trust 
by the federal government for the Hoopa Valley and Yurok Tribes. The ROD specifies that this would be 
accomplished through the restoration of natural physical and ecological processes and provided a suite of tools to 
accomplish that goal. Among these tools, and arguably the most powerful, is the implementation of variable annual 
instream flows. These variable instream flows, or restoration releases, were first implemented by TRRP in 2004. 

ROD-recommended flow releases use an allocated volume of water based on water year type that is determined in 
mid-April to mimic snowmelt hydrology and create a more natural cycle of flow variability, promote alluvial 
processes, and provide water temperature and habitat benefits for fisheries resources (TRRP 2013). In most water-
year types, variable releases have extended to early summer before returning to baseflow conditions; and then 
remain at baseflow until the following April, when a new water year type is determined9. 

  

Figure 1-2. Changes to the proportion of water upstream of Lewiston available to the Trinity River over 
time (Asarian et al. in review). 

ROD releases from Lewiston Dam are determined by the TRRP through the recommendations of the TMC. The 
TMC advances the schedule for annual instream flow releases, also known as the annual hydrograph, to 
Reclamation and USFWS for approval before the hydrograph is implemented. The TMC is supported by a SAB10 
and by workgroups11 comprised of technical experts that make recommendations regarding Trinity River flow 
management based on the best available science, model results, and criteria used to evaluate various flow actions. 
The methodological approach for determining the schedule for annual instream flow releases is based on 

 
9 See https://www.trrp.net/restoration/flows/ for more information on the determination of water year types. 
10 See the Science Advisory Board website at: https://www.trrp.net/program-structure/program-structure/scientific-advisory-

board-sab/ 
11 Workgroups include Fish Workgroup, Flow Workgroup, Watershed Workgroup, Riparian & Aquatic Ecology Workgroup, 

Physical Workgroup, Design Workgroup, and the Inter-Disciplinary Team. 

https://www.trrp.net/restoration/flows/
https://www.trrp.net/program-structure/program-structure/scientific-advisory-board-sab
https://www.trrp.net/program-structure/program-structure/scientific-advisory-board-sab
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management objectives and water volumes determined for each water-year type (see TRFES Section 8.112). The 
annual instream flow release recommended by the TMC follows the recommendations in the TRFES, as outlined 
in the ROD.  

Current TRRP flow management results in most of the annual water volume being released after April 15 (Figure 
1-2), with a baseflow of 300 cubic feet per second (cfs) for seven months of the year (October to April) when 
streams in the region experience their largest and most variable flow events. During the first half of the water year 
(October 1 to April 15), the current flow regime releases approximately 20% of the entire water year’s total flow. 
However, without the operation of Trinity and Lewiston dams, approximately 50% of the total flow during the 
water year would occur between October 1 and April 15. Undammed tributaries to the Trinity River naturally 
flow higher during winter storm events and as high-elevation snowpack melts in early spring. Thus, natural 
contributions to the Trinity River from its tributaries often recede by the time the existing ROD flow releases 
from Lewiston Dam occur after mid-April. 

The asynchrony between the current implementation of ROD flow releases and the natural variability of free 
flowing (pre-dam) conditions has cascading impacts on the river’s form and ecology, and perhaps the most 
detrimental of these impacts are to young salmon. Pacific salmon life histories have adapted to the natural 
seasonal variability of flows for millions of years (Groot and Margolis 1991). The inundation of Trinity River 
mainstem rearing habitat, including floodplains, side channels, and alcoves constructed by TRRP does not occur 
until the majority of juvenile salmonids are downstream of the restoration reach (Petros et al. 2017). Later in the 
spring, the unnaturally cold dam releases into the river slow growth of juveniles and delay environmental cues 
that trigger smolts to outmigrate to the ocean before conditions in the Lower Klamath become too warm to 
support salmon migration. 

The current flow management keeps river conditions unnaturally cold in the spring, which suppresses metabolic 
rates during the key period of growth for young salmon and other aquatic and amphibious wildlife, including 
native frogs and turtles. Overall, flows released from Lewiston Dam after April 15 result in cold water that is not 
synchronized with Trinity River watershed conditions and is unlike the conditions under which native fishes 
evolved. The Proposed Action is intended as an initial strategy to initiate a remedy to this unnatural situation13. 

The thermal regime issue identified by USFWS and HVT in 1999 due to the cold deep-water (hypolimnetic) 
releases from Trinity Dam has not been resolved through the implementation of restoration releases. In fact, 
thermal impacts in late spring and early summer now extend farther downstream due to high-magnitude flow 
releases under current flow management. The Trinity Reservoir currently does not have a temperature control 
device, which could aid in managing river temperatures. Therefore, cold water releases are an operational reality 
when implementing variable flows in the Trinity River during the spring and early summer months. While colder 
water temperatures during the winter and fall, when adult fish return to the river, support healthy fisheries, 
temperature suppression during the spring and early summer months can be detrimental to juvenile salmon.  

1.5  Purpose and Need 

Appendix C of the Trinity River FEIS, Implementation Plan, and AEAM Plan USFWS, Reclamation, and HVT 
2000, states that the TRRP “will provide recommendations for the flow modifications for the OCAP [Operations 

 
12 https://www.fws.gov/arcata/fisheries/reports/technical/Trinity_River_Flow_Evaluation_-_TOC.pdf 
13 The Proposed Action is based on review and modelling of specific actions that have the potential to provide immediate 

benefits to fishery resources, as described in Chapter 2- of this EA. Additional flow management actions for the further 
benefit of fisheries and other resources including recreation would require a more in-depth NEPA review. 

https://www.fws.gov/arcata/fisheries/reports/technical/Trinity_River_Flow_Evaluation_-_TOC.pdf
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Criteria and Plan] of the TRD of the CVP, if necessary.” The ROD further states that “based on subsequent 
monitoring and studies guided by the TMC, the schedule for releasing water on a daily basis, according to that 
year’s hydrology, may be adjusted but the annual flow volumes outlined in the ROD may not be changed.”  

As stated in the TRFES (USFWS and HVT 1999), “No high-flow release(s) are planned, but synchronization of 
peak releases with stormflows should be evaluated through the adaptive management program to assess 
opportunities to maximize benefits of high-flow releases while conserving water.” The Proposed Action is 
intended to use flow regime modification in accordance with this guidance, as outlined in TRRP’s foundational 
documents. However, the Trinity River FEIS and the ROD do not provide a framework that outlines the logistical 
details necessary to implement changes to the ROD flow regime. This lack of operational framework has stifled 
previous efforts to shift flow from the spring period to the winter months. 

The purpose of the Proposed Action is to refine the timing of restoration flows using the principle of AEAM to 
better meet geomorphic, fish habitat, and temperature objectives of the ROD. Appendix C of the Trinity River 
FEIS USFWS, Reclamation, and HVT 2000 states that AEAM will consist of a “designated team of scientists that 
recommend changes to fishery restoration efforts and annual operating schedules in response to monitored effects 
of implemented actions and in order to ensure that restoration goals of the Trinity River are effectively 
met…Alterations in magnitude and/or duration of releases into the Trinity River (while maintaining annual 
instream release volumes for each water year type) are dependent on the information/management needs of the 
TRRP. Any substantial deviation from the currently recommended fishery flow regime would be done in 
accordance with all applicable laws.” 

The proposed variable flow activities are needed to support the TRRP’s goals of restoring fish populations to pre-
dam levels and restoring dependent fisheries, including those held in trust by the federal government for the 
Hoopa Valley and Yurok Tribes, as mandated by Congress and outlined in the 2000 ROD USFWS, Reclamation, 
and HVT 2000.The proposed Variable Flow project would shift a portion of the ROD water volume used for 
restoration releases to the winter period to improve anadromous fish habitat conditions. Moving a portion of the 
ROD volume released from Lewiston Dam to the winter period as an initial flow management action would 
benefit the Trinity River ecological processes and Trinity Reservoir management in these ways: 

• Adjust the timing of restoration releases from Lewiston Dam to better match natural flow variability 
during winter and spring runoff events. Promote synchronization of ecological processes between 
tributaries and the mainstem Trinity River.  

• Enhance natural cleaning and transport of river gravels by overlapping tributary flows and Lewiston dam 
releases. Reduce buildup of sediment at tributary mouths, enhancing tributary and river confluence functions. 

• Reduce cold water releases in spring/summer so the growth of all native aquatic species (fish, their prey, 
and wildlife) will benefit. The negative impacts from cold water releases in the spring, including the 
suppression of salmonid metabolism and the indirect impacts of reduced growth rate of prey 
(macroinvertebrates) in the river, would be reduced. 

• Allow the river to naturally warm earlier in the season to provide the proper environmental cues that 
smolts rely on to time their outmigration to the ocean. 

• Increase food availability for salmon fry through earlier production of macroinvertebrate prey species. 
Increased winter and early spring flows would inundate shallow floodplains that support rooted plants 
and periphyton and promote macroinvertebrate and insect production earlier in the season, which would 
in turn be available for consumption by emerging salmon fry.  
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• Inundate naturally occurring and Program-created floodplains and other productive off-channel rearing 
habitats prior to fry emergence. Provide access to relatively warm and productive floodplain nursery 
habitats after fry emergence and prior to downstream migration. 

The anticipated benefits bulleted above can likewise be considered the flow management action’s measures of 
success. Outcomes of the Proposed Action would support longer periods of nursery habitat inundation while 
juvenile fish are present, increased food availability and forage opportunity, warming river temperatures in early 
spring, and improved synchrony of bedload transport between the main channel and tributaries. In turn, these 
more natural conditions are expected to benefit juvenile salmonids and be measurable, as with increased growth 
and earlier outmigration of smolts. 

1.6  State Historic Properties Office Consultation 

Federal agencies are required to consider the effects of their actions on historic properties (i.e., cultural resources 
that rise to a certain level of significance) in compliance with Title 54 USC Section 306108, commonly referred to 
as Section 106 of the National Historic Preservation Act14. The Section 106 process is often used to satisfy the 
requirements for assessment of significant impacts to cultural resources under NEPA. The Section 106 process 
includes identification, consultations, and, if needed, mitigation measures for effects determined adverse and 
unavoidable. Reclamation has concluded that, although the Proposed Action is considered an undertaking 
pursuant to 36 CFR Section 800.3(a)(1), neither the No Action alternative (Alternative 1) nor the Proposed Action 
(Alternative 2) are the types of activities that have the potential to cause effects on properties listed, or eligible for 
listing, on the National Register of Historic Places, assuming such historic properties were present. Since 
Alternative 1 and Alternative 2 do not have the potential to cause effects to historic properties, assuming such 
historic properties were present, there are no significant impacts to cultural resources. Because Reclamation has 
determined there is no potential to cause effects to historic properties, there are no further obligations under 
Section 106 of the NHPA. 

1.7  Scoping and Public Involvement to Date 

Since the signing of the 2000 ROD and efforts to begin its implementation, TRRP and other agencies have held 
numerous public meetings and open houses to obtain public input and provide the public with information on TRRP 
activities. As part of ongoing TRRP outreach activities, TRRP staff members have met with local groups (e.g., 
fishing guides, whitewater rafters, and local residents) and individual landowners to obtain stakeholder input and 
advice and to address general concerns, many of which are not specific to the Winter Flow project. Notice of all 
public meetings and other pertinent project information are announced in local newspapers and posted on the TRRP’s 
website. Included below is a summary of the scoping and public involvement for the Winter Flow project to date. 

1.7.1 Public Scoping 

Public scoping for the Winter Flow project began on May 18, 2021, and ended on June 18, 2021. At the onset of 
the public scoping period, notices informing the public of the intent to begin the environmental review process 
were posted on TRRP and Reclamation websites and at the TRRP Weaverville office. Scoping notices were also 

 
14 For more info on the Section 106 of the National Historic Preservation Act, see https://www.gsa.gov/real-estate/historic-

preservation/historic-preservation-policy-tools/legislation-policy-and-reports/section-106-national-historic-preservation-
act-of-1966. 

http://www.trrp.net/
http://www.trrp.net/
https://www.gsa.gov/real-estate/historic-preservation/historic-preservation-policy-tools/legislation-policy-and-reports/section-106-national-historic-preservation-act-of-1966
https://www.gsa.gov/real-estate/historic-preservation/historic-preservation-policy-tools/legislation-policy-and-reports/section-106-national-historic-preservation-act-of-1966
https://www.gsa.gov/real-estate/historic-preservation/historic-preservation-policy-tools/legislation-policy-and-reports/section-106-national-historic-preservation-act-of-1966
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emailed to individuals and listservs interested in the Trinity River, and hardcopy notices were mailed to local 
landowners along the river corridor and to interest groups.  

During public scoping for this project, 72 individuals or organizations provided comments in response to the 
public scoping notice. The scoping notice, scoping meeting agenda, and summarized scoping input are included in 
Appendix A. 

1.7.2 Public Review Period 

The Draft EA was available for public review and comment from September 17, 2021, to October 21, 2021. A 
virtual public comment meeting took place on Tuesday, October 5, 2021, at 6 PM Pacific Standard Time. 
Information about the Draft EA and the public meeting is available on the TRRP’s website, Variable Flow Project 
page (see https://www.trrp.net/restoration/flows/winter-flow-
variability/https://www.trrp.net/restoration/flows/variable-flow-project/).  

Fifteen individual comments letters from members of the public and interested parties were received. These letters 
and a summary of their main themes and content are included in Appendix B of this EA. 

1.8  Changes between the Public Draft EA and the Final EA 

The public review and additional lead agency input have resulted in the correction of minor errors and omissions 
and updates for clarification in the document. Substantive changes are noted below. Editorial changes, such as 
corrections to grammatical errors or to minor details that do not change the analysis, are not listed below. 

• Addition of the comments received on the Draft EA. Comment letters are included in Appendix B. 

• Clarification that the Winter Flow Project objectives support and tier to the purpose and need of 2000 
Trinity River FEIS and ROD. The purpose of the Proposed Action is stated in Section1.5  

• Clarification of the Decision Tree Process, to provide more details on how the Winter Flow Project would 
be implemented, is provided in Section 2.2.2. Note that the 6,500 cfs maximum flow during the Winter 
Synchronization period is a daily average maximum, not an instantaneous maximum. 

• Revisions and clarification to the temperature analysis, to emphasize that the Proposed Action would 
result in meeting proposed Fish Workgroup juvenile rearing temperature target ranges, is detailed in 
Sections 3.4 and 3.6  

• Figures and tables in Appendix G were updated with corrected RBM-10 data after an error in the data 
used for the Draft EA was discovered. All models were updated with the corrected data, and analyses 
were reviewed. Updated results are not substantively different from the Draft EA results and are included 
in Appendix G. 

• Addition of recreation data and analysis to Appendix G that explains the methods and gives the results of 
analysis of changes to wade/shore fishing and boat fishing days and their equivalent number of trips under 
the Proposed Action.  

• Representative Proposed Action hydrographs are provided for years 2004 through 2019 (including 
thresholds for preferred boating and fishing flows) in Appendix F. 

• Reclamation has committed to perform annual power revenue analyses using forward pricing predictions 
to estimate the no action versus action market power value differences if the proposed action is taken. The 
Energy and Utilities analysis has been updated in Section 3.7 and shared with the Western Area Power 
Association and the Northern California Power Agency. 

https://www.trrp.net/restoration/flows/winter-flow-variability/
https://www.trrp.net/restoration/flows/winter-flow-variability/
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2.  Description of Alternatives 

This chapter describes Alternative 1 (No Action) and Alternative 2 (Proposed Action) for the Variable Flow 
project. The concept for the Proposed Action was first discussed by the TRRP Flow Workgroup in 201715 which 
prepared a Draft Supplementary Information Report (Draft SIR) to explore the potential of modifying the winter 
flow regime with respect to the parameters outlined in the ROD (Appendix C). Following the initial draft of the 
SIR, Reclamation decided to proceed with an EA to augment existing analyses. In September 2020, TRRP 
prepared a memorandum outlining the Flow Workgroup’s conceptual plan for exploring the potential benefits of 
modifying the winter flow regime within the parameters of the ROD (Appendix D). A team of collaborating 
scientists from TRRP partner entities began evaluating various approaches to flow regime modification in January 
2021 and their evaluation resulted in the completion of a white paper entitled Shifting a Portion of Trinity River 
Spring Releases from Lewiston Dam to the Winter Period: A Flow Management Action to Benefit Juvenile 
Salmonid Habitat Availability, Growth, and Outmigrant Timing that outlines the basis for the Proposed Action 
(Appendix E; referred to herein as the “Project White Paper”). 

The TRRP’s SAB provided edits on an earlier version of the Project White Paper (Appendix E) in August 2021. The 
SAB reviewers noted that at the time of the ROD, the natural flow paradigm, on which the Proposed Action is based, 
was well established in scientific literature and has been increasingly applied in river science since. They supported 
the more natural timing of water delivery and inquired about the reasons the ROD had not initially shifted a larger 
portion of available flow to match natural seasonal patterns, as proposed under the Proposed Action, and provided 
substantive comments that the TRRP incorporated in Appendix E. The Variable Flow proposal is a first step at 
providing winter fishery releases and the next step in more natural water flow management. 

2.1  Alternative 1 (No Action) 

Under Alternative 1 (No Action alternative) the flow management regime currently implemented under the ROD 
would remain in place without modification.  

Section 1 of the Trinity River FEIS Implementation Plan (Stalnaker and Wittler 2000) outlines the methods 
Reclamation uses to implement the ROD volumes and restoration flows. Reclamation would provide the TMC 
with a preliminary estimate of the water year classification in early February. The TMC would then formulate a 
preliminary schedule, or hydrograph, for the instream fishery release to the Trinity River and submit it to 
Reclamation for operational planning. Final decisions on the designation of the water year type would be based on 
the April 1 runoff forecast, determined by the Bulletin 120 (B120) forecast issued by the California Department of 
Water Resources (DWR)16. Typically, by April 15 of each year, the TMC would provide a schedule for the 
instream fishery release from Lewiston Dam for consideration by the DOI co-lead agencies (Reclamation and 
USFWS). Once approved, Reclamation would operate the TRD to the proposed schedule as close as operationally 
possible. Under the No Action alternative, Reclamation would continue to provide annual instream flows below 
Lewiston Dam in accordance with the recommendations of the TMC and Flow Workgroup, as outlined in the 
Trinity River FEIS Implementation Plan (Stalnaker and Wittler 2000).  

Per the ROD, the total volume of water released from the TRD to the Trinity River will range from 369,000 acre-
feet (af) to 815,000 af, depending on the annual hydrology (water year type) determined as of April 1 of each year 

 
15 Information on the project concept discussed in 2017 at the Flow Workgroup can be found at 

https://www.trrp.net/calendar/fish-workgroup/) 
16 The B120 forecast is available at https://cdec.water.ca.gov/snow/bulletin120/ 

https://www.trrp.net/calendar/fish-workgroup/
https://cdec.water.ca.gov/snow/bulletin120/
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(see Table 2-1 and ROD (USFWS et al. 2000)). Based on subsequent monitoring and studies guided by the TMC, 
the schedule for releasing water daily, according to that year’s hydrology, would be adjusted but the annual flow 
volumes established in Table 2-1 would not change. 

Under the No Action alternative, annual water volumes released to the Trinity River from Lewiston Dam would 
continue to be determined by the projected inflow to Trinity Reservoir for the water year (October 1 through 
September 30) by the B120 forecast. Each of the five water year types defined in the ROD, from Critically Dry to 
Extremely Wet, would continue to be determined by the April 1 B120 forecasted inflow and would be allocated a 
specific water volume (Table 2-1), which is commonly referred to as the ROD water volume.  

As noted in Chapter 1. , the majority of annual water volume would continue to be released after April 15 (Figure 
1-2), and a baseflow of 300 cfs would be maintained for seven months of the year (October 15 until ROD flow 
initiation that typically occurs around April 15). Under the No Action alternative, the annual flow regime would 
continue to follow this pattern, which is detailed in the Trinity River FEIS. The hydrographs used for analysis of 
the No Action alternative were developed from the historic record of releases from Lewiston Reservoir for water 
year 2004-2019. Hydrographs for each water year between 2004 and 2019 that illustrate the actual flows under the 
Existing Conditions (No Action), flow under the Proposed Action, and full natural flow (non-dammed) conditions 
are included in Appendix E. All flow releases not attributed to ROD water volumes (e.g., dam safety, ceremonial 
releases) were removed. This set of hydrographs represents the complete historic record and range of 
implementation of full ROD water volumes. 

Table 2-1. ROD Water Volumes by Water Year Class, Trinity Reservoir Inflow (af), and ROD Water 
Volume (af) Allocated Based on Reservoir Inflow. 

Water Year Class Trinity Reservoir Inflow (af) ROD Water Volumes (af) 
Critically dry < 650,000 369,000 
Dry 650,000 -1,024,999 453,000 
Normal 1,025,000 - 1,349,999 647,000 
Wet 1,350,000 - 1,999,999 701,000 
Extremely wet ≥ 2,000,000 815,000 

2.2  Alternative 2 (Proposed Action) 

Under Alternative 2 (Proposed Action) the flow releases from Lewiston Dam would remain within the ROD-
authorized water volumes outlined in Table 2-1. A hydrograph determined by the TMC and approved by 
Reclamation and USFWS would continue to be implemented based on the water year determination in April, but 
the schedule of restoration releases would be expanded so additional winter releases could occur beginning as 
early as December 15 each water year. 

A portion of ROD water volumes would be shifted to the winter period to better mimic natural flow conditions. 
Winter flow releases would inundate rearing habitats prior to and during fry emergence, reduce cold water 
suppression in spring and early summer, create seasonally appropriate scour to promote production of prey 
species and drift foraging17 opportunities for juvenile fish, and encourage earlier juvenile fish outmigration. A 
portion of the ROD water would be released during the winter and early spring season in two distinct periods, 
termed the Flow Synchronization Period and the Elevated Baseflow Period (detailed below). Under the Proposed 

 
17 Drift foraging is when fish hold at a location in the water column and make short trips into faster flowing water to intercept 

invertebrate prey that is being moved down the river. 
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Action, flows in the Trinity River during summer and winter baseflow periods would not fall below the minimum 
ROD flows of 450 cfs in summer and 300 cfs in winter, and the volumes to be shifted to the winter and early 
spring are in addition to the 300 cfs winter baseflow release volume. 

Figure 2-1 shows an example of what a hypothetical water year hydrograph under the Proposed Action would 
look like, using the wet water year 2016 as a comparison to the existing conditions (No Action alternative). Figure 
2-1 also graphs the full natural flow18 from the 2016 water year to illustrate when peaks in flow would have 
naturally occurred prior to dam construction.  

Figure 2-1 demonstrates that ROD objectives (i.e., the magnitude or peaks of the restoration releases) can still be 
met under the Proposed Action by shortening the duration of the peak or truncating the receding limb of the 
historic hydrograph. In the 2016 example water year (Figure 2-1), shifting water to the winter period while 
maintaining peak flows after April was accomplished by truncating the receding limb so the river returned to 450 
cfs summer baseflow by mid-June instead of the beginning of August.  

 
Note: The blue line represents the hydrograph that was implemented in 2016. Green represents the timing of hypothetical water releases 
that could occur under the Proposed Action. Grey line represents the full natural flow. 

Figure 2-1. The Proposed Action compared to Existing Conditions (No Action alternative), using the 2016 
Wet Water Year as an example. 

Figure 2-2 outlines the decision tree for determining the timing and volume of restoration flow releases under the 
Proposed Action. Hydrographs used for analysis of the Proposed Action were developed using historic hydrology 
from water year 2004-2019 (see Appendix E), the decision tree process, and hypothetical hydrograph components 
created to meet the objectives of the Proposed Action using water volumes that would be made available 
throughout the Synchronization and Elevated Baseflow Period. ROD water volumes remaining after April 15 
were distributed to meet ROD management objectives and the objectives of the Proposed Action. The 
redistribution of these flows incorporated insights gained through adaptive management, including the benefits to 

 
18 The full natural flow is the unimpeded contributions from the blocked watershed area above Lewiston Dam. It shows the 

timing of when water would have naturally been contributed to Trinity River if not impounded by Trinity Lake. 
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fisheries from shifting scheduled geomorphic peaks earlier and for a shorter duration, and incorporating riparian 
recession rates to meet ROD objectives through efficient use of remaining volumes.  

 
Note: The Decision Tree for the Proposed action shows Flow Triggers releasing 60 thousand acre-feet (TAF) in Critically Dry Years, 80 
TAF in Dry Years, 120 TAF in Normal Years, 180 TAF in Wet Years, and 220 TAF in Extremely Wet Years prior to April 15. 

Figure 2-2. Decision Tree for the Proposed Action. 



Trinity River Variable Flow Project Environmental Assessment 
Bureau of Reclamation – Trinity River Restoration Program 

14 

2.2.1 Flow Synchronization Period 

The purpose of the flow action during this period would be to synchronize a high-magnitude dam release with a 
winter tributary high-flow event to mimic elevated flows that would have occurred in the mainstem prior to dam 
construction.  

Between December 15 and February 15 of each year, ROD water equivalent to 60,000 af would be released from 
Lewiston Dam when forecasting tools at the U.S. Geological Survey (USGS) mainstem gage above the North 
Fork anticipates river levels of 4,500 to 12,000 cfs19. Reclamation set 6,500 cfs as the maximum average daily 
flow from Lewiston Dam during this period and determined that 60,000 af was the volume required for a peak of 
that allowed magnitude to occur when Trinity River FEIS ramping rates20 for the ascending limb21 and naturally 
observed ramping rates on the receding limb22 were applied.  

Following Reclamation’s guidelines, the maximum flow released from Lewiston Dam during this period would 
not exceed 6,500 cfs average daily flow. Under current floodway infrastructure constraints, if the flow forecast 
exceeds 12,000 cfs at the USGS mainstem gage above the North Fork, the not-to-exceed 6,500 cfs synchronized 
flow release would not occur until the receding limb of the flow event is predicted to be 12,000 cfs or less at that 
gage. Synchronizing Lewiston Dam releases to the receding limb of natural tributary runoff events would be a 
conservative approach that avoids impacts to downstream properties and structures because there would no longer 
be uncertainty in the peak magnitude of the flow event. Flow magnitude thresholds for flow triggers and releases 
would be reevaluated as new information becomes available, or floodway infrastructure constraints change. 

The peak flow during this period would be synchronized with storm events or “flow triggers,” and would not 
occur if there were no substantial storm events during this period. Analysis of post-ROD water years 2004 to 2019 
shows that a flow trigger would have occurred between December 15 and February 15 in six of the 17 water years 
that were analyzed (see Appendix F). 

2.2.2 Elevated Baseflow Period 

Between February 15 and April 15, ROD water would be released from Lewiston Dam based on DWR’s 90% 
exceedance B120 water supply forecast23, which would prevent the overuse of ROD water should the water year 
end up being drier than expected. The predictive ability and methodological approach to using the 90% 
exceedance B120 water supply forecast is further described in Section 2.2.3.2. 

Prior to the Elevated Baseflow period, flow components that span the range of February and March forecast 
options would be developed by TRRP for approval by TMC. The elevated baseflow release schedule would be 
shared with interested parties on the TRRP website and through other customary avenues of public notification 

 
19 Information for the current conditions at the North Fork gage, which is located above the junction of the mainstem and 

North Fork Trinity River, can be accessed at https://waterdata.usgs.gov/ca/nwis/uv?site_no=11526400.  
20 The ramping rate refers to the rate of change of water flow (in cubic feet per second per hour).  

21 The ascending limb of a hydrograph represents the rapid increase from rainfall that causes surface runoff and then later 
throughflow. Peak discharge occurs when the river reaches its highest level. 

22 The receding limb of a flow event is the point at which discharge into the river begins to decrease after peaking, and the 
river’s levels fall.  

23 The 90 percent exceedance B120 water supply forecast indicates that there is a 90 percent chance that the water supply will 
exceed the forecast, and a 10% chance that it will fall short of the forecast. 

https://waterdata.usgs.gov/ca/nwis/uv?site_no=11526400
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for flow actions including, but not limited to, email listservs, fliers on public bulletin boards, mailers, and social 
media, shortly after its approval for release by Reclamation.  

The TRRP would rely on the Decision Tree shown in Figure 2-2 to determine the volume of water to release 
during the elevated baseflow period and the hydrograph component or components for that volume would be 
implemented. The Decision Tree Elevated Baseflow period process would occur when the DWR’s February B120 
forecast is posted, and again when the March B120 forecast is posted. DWR typically posts B120 forecasts about 
8 to 10 days after the beginning of each calendar month.  

The Decision Tree process would follow this outline: 

1. Determine if a Flow Synchronization Period is implemented or not: Did a storm event (flow trigger) occur 
between December 15 and February 15, which resulted in a minimum discharge of 4,500 cfs at the USGS 
mainstem gage above the North Fork?  

• If yes, 60,000 af would be released regardless of water year type, so a maximum 6,500 cfs 
synchronization flow from Lewiston Dam would be timed to occur with tributary runoff. This would 
trigger Flow Synchronization release. 

• If no, there would be no Flow Synchronization release implemented that year. 

2. Determine Elevated Baseflow Period releases in February. 

• If the Flow Synchronization Period was implemented: 
o B120 forecast of Critically Dry or Dry would mean no February release. 
o B120 forecast of Normal would mean a 60,000 af release. 
o B120 forecast of Wet or Extremely Wet would mean a 120,000 af release. 

• If no Flow Synchronization Period was implemented: 
o B120 forecast of Critically Dry or Dry would mean a 60,000 af release. 
o B120 forecast of Normal would mean a 120,000 af release 
o B120 forecast of Wet or Extremely Wet would mean a 180,000 af release. 

3. Determine Elevated Baseflow Period releases in March. 

• If the Flow Synchronization Period was implemented:  
o B120 forecast of Critically Dry would mean no additional release would occur. 
o B120 forecast of Dry would mean a 20,000 af release.  
o B120 forecast of Normal could mean an additional 60,000 af release but would be based on 

whether the Normal winter period allocation of 120,000 af had yet to be met. 
o B120 forecast of Wet could mean an additional release if the Wet winter period allocation of 

180,000 af had yet to be met. 
o B120 forecast of Extremely Wet water year forecast would mean an additional release of at least 

40,000 af but could result in a higher release to reach the Extremely Wet winter period allocation 
of 220,000 af.  

• If no Flow Synchronization Period was implemented: 
o B120 forecast of Critically Dry would mean no additional release. 
o B120 forecast of Dry would mean an additional 20,000 af release. 
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o B120 forecast of Normal could result in an additional 60,000 af release if the Normal winter 
period allocation of 120,000 af had yet to be met. 

o B120 forecast of Wet could mean an additional release if the Wet winter period allocation of 
180,000 af had yet to be met. 

o B120 forecast of Extremely Wet would mean an additional release of at least 40,000 af but could 
result in a higher release to reach the Extremely Wet winter period allocation of 220,000 af. 

The Decision Tree guides the TRRP on the volume of ROD water available for release, but it can also be 
considered a balance sheet that ensures the volume shifted during the winter period will represent the March B120 
90% exceedance forecast of water year type, and the volume prescribed in the winter period for that water year 
type each year (Table 2-2, third column). In other words, regardless of whether a flow trigger occurs and the Flow 
Synchronization Period release of 60,000 af is implemented, the overall volume of 60,000 af in Critically Dry, 
80,000 af in Dry, 120,000 af in Normal, 180,000 af in Wet, and 220,000 af in Extremely Wet would be shifted to 
the winter period each year, according to the B120 90% exceedance forecast in March.  

This flow management action has been designed to safeguard against the possibility that the actual water year 
determination (made in April each year) ends up being drier than predicted, as the overall volume of water to be 
shifted to the winter period (Table 2-2, fourth column) is considerably less than the ROD volume for that water 
year type. 

Table 2-2. Water Volumes, and Percent of Shifted ROD Year Volume, Shifted under the Proposed Action 
for Each Water Year Type. 

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% 

2.2.3 Methodological Approach for Initiating Releases Under the Proposed Action 

2.2.3.1 Precipitation Event Synchronization Forecasting 

The TRRP would use the National Oceanic and Atmospheric Administration’s (NOAA) California Nevada River 
Forecast Center (CNRFC) Hydrologic Ensemble Forecast Service (HEFS), which is deterministic up to five days 
prior to precipitation events24. The CNRFC has generated the HEFS for the Trinity River gage above the 
confluence of the North Fork Trinity River, at the location where all major tributaries that contribute to flood 
events in the TRRP restoration reach have entered the river.  

Information from the CNRFC-HEFS would allow the TRRP to provide Reclamation a 72-hour notice to 
implement a winter flow synchronization event. The public would be notified at the same time through notices 

 
24 Information about the CNRFC-HEFS products can be accessed at 

https://www.cnrfc.noaa.gov/ensembleProduct.php?id=TRNC1&prodID=4.  

https://www.cnrfc.noaa.gov/ensembleProduct.php?id=TRNC1&prodID=4
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posted on the TRRP’s Variable Flow Project page (located at:  https://www.trrp.net/restoration/flows/variable-
flow-project/ and by emails to interested parties. 

2.2.3.2 Using the B-120 to Predict Water Year Type 

Under the Proposed Action and as described in Section 2.2.2, winter baseflow increases based on predicted water 
year type would occur during the Elevated Baseflow period, between February 15 and April 15. Since the 
implementation of ROD flows in 2004, the February and March 90% exceedance water supply forecast has never 
overpredicted the observed water year determination. 

The available record of February and March B120 90% exceedance forecasts in post-ROD years (2004 through 
2020) has produced conservative predictions that tend to skew drier than the implemented water year type for 
each year (see Table 2 in Appendix D). Using the B120 90% exceedance water supply forecast to predict water 
volumes available for elevated base flows after February 15 is a conservative approach that would avoid 
“overspending” ROD volumes during the Flow Synchronization or Elevated Baseflow periods because the 
forecast is a conservative water year prediction tool25.  

Under the Proposed Action, after April 15, the remaining ROD water would be released to the Trinity River using 
the April B120 50% exceedance forecast and the same methodology that currently exists for the scheduling of 
restoration flows under the ROD, as outlined in the TRFES. Table 2-2 shows the ROD water volume (af) and 
proportion that would be shifted to the winter period for each water year type. 

2.3  Alternatives Considered but Dismissed from Further Analysis 

2.3.1 Affected Environment 

The release of water from Lewiston Dam influences water quality in the Trinity River and Klamath River 
downstream. Impacts are primarily in the 40-mile reach of the Trinity River downstream of Lewiston Dam. The 
influences on water quality from the dam releases are particularly important with respect to turbidity, suspended 
sediments, and temperature. 

The activities described in Chapter 2 of this EA are subject to compliance with the Water Quality Control Plan for 
the North Coast Region (Basin Plan; North Coast Regional Water Quality Control Board 2011). The beneficial 
uses for the Trinity River are outlined in Table 2-1 of the Basin Plan. In addition to municipal and domestic water 
supply, the beneficial uses affected by the water quality of the Trinity River are primarily those associated with 
supporting high-quality habitat for fish. Recreation (contact and non-contact) is another important beneficial use 
potentially affected by various water quality parameters (e.g., sediment and temperature). The Basin Plan 
identifies both numeric and narrative water quality objectives for the Trinity River.  

Section 3.4 in the Trinity River FEIS USFWS, Reclamation, HVT 2000 summarizes the water quality objectives 
for each of the categories that have been established by the Regional Water Board to protect designated beneficial 
uses. Trinity River water quality as well as its beneficial uses, sediment, turbidity, and temperature are discussed 
in-depth in Section 4.5 of the 2009 Master EIR in relation to the TRRP’s rehabilitation projects and is relevant to 

 
25 For example, Table 2 of the Project White Paper (see Appendix E) shows that the B-120 (90 percent exceedance) often 

underestimates the April water year determination. This is denoted by the negative values of -1 and -2 in numerous years; 
-1 in the February 90 percent for 2004, for example, means that a Normal water year was predicted when a Wet water 
year was implemented. Likewise, in 2006, the February 90 percent predicted a Normal water year, but an Extremely Wet 
water year was implemented. 
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this analysis. Section 3.4 of the Trinity River FEIS USFWS, Reclamation, HVT 2000 also provides a 
comprehensive discussion of water quality parameters that influence water quality in the 40-mile reach of the 
Trinity River below Lewiston Dam with respect to the Lower Klamath watershed and the Central Valley. 

2.3.1.1 Suspended Sediment and Turbidity 

The Trinity River was added to the EPA's list of impaired rivers in 1992, under the provisions of Section 303(d) 
of the Clean Water Act, in response to the State of California's determination that the river's water quality 
standards were not being met due to excessive sediment. In 2001, the EPA established a Total Maximum Daily 
Load (EPA 2001) for sediment in the river. The Regional Water Board has continued to identify the Trinity River 
as impaired in subsequent listing cycles. However, the TRRP reports that ROD flows have mobilized fine 
sediment from the Lewiston reach and that this stretch of river may now experience a deficit of fine sediment 
(Buxton 2021). 

The primary adverse impacts associated with excessive sediment in the Trinity River pertain to degradation of 
habitat for anadromous salmonids. The restriction of streamflow downstream of the TRD that greatly contributed 
to the impairment of the Trinity River below Lewiston Dam (EPA 2001) is now, at least in upstream reaches, in a 
deficit condition. The Trinity River is typically clear, with background turbidity levels in the range of 0 to 1 
nephelometric turbidity units during low-flow conditions (300 to 450 cfs). 

During winter and spring runoff events and restoration releases under the ROD, the Trinity River experiences 
temporary increases in turbidity and suspended sediment due to scour of the riverbed. Scour of this nature is 
considered part of the natural dynamic processes of a healthy river and increases in turbidity are generally short in 
duration and extent. During winter storms, turbidity levels can substantially increase where sediment input from 
recently burned areas (e.g., 2018 Carr Fire scar at Deadwood Creek) are included. A discussion of the dynamics 
of scour on the Trinity River’s health and on the objectives of the ROD for rehabilitating the river’s fisheries is 
included in Section 3.2  

2.3.1.2 Temperature 

Water temperature is one of the most important variables affecting salmonids and other aquatic organisms (Carter 
2005). Temperature influences feeding rates and growth, metabolism, development, timing of migration, 
spawning and rearing, and the availability of food. Water temperatures in the Trinity River are primarily 
influenced by dam releases, flows, and distance downstream from the Lewiston dam. A key objective of the 
TRRP’s flow management is to improve the thermal regimes for all anadromous salmonid life stages that use the 
Trinity River. The TRRP has been using flow management practices to meet specific temperature management 
targets, and temperature monitoring data have been collected as part of the AEAM process since 2002. 

Since the construction of the TRD, discharges from Lewiston Dam have had a significant effect on water 
temperatures in the Trinity River downstream. Reservoir releases from Lewiston Dam have altered the natural 
temperature regime, making the river warmer in the winter and colder in the summer than under pre-dam 
conditions. Depending on the water year type and time of year, this effect diminishes to varying degrees with 
distance from Lewiston Dam. 

In general, tributaries are colder than the body of water they feed (Segura et al. 2015). Due to the cold deep-water 
releases from Trinity Reservoir, after April, the mainstem Trinity River is now colder than most, if not all, of the 
tributaries upstream of the North Fork Trinity River. For example, in 2017 (Extremely Wet) and 2018 (Critically 
Dry) Rush Creek was often 18 degrees Fahrenheit (°F; -7.8 degrees Celsius [°C]) warmer than the mainstem 
Trinity River (Figure 2-3). Low water temperatures can mean slow metabolism and slower fish growth, which can 
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impact survival (Iwama and Tautz 1981). Larger Chinook smolts are thought to have a better chance at survival 
during ocean entry (Pearcy 1992) as well as through the first ocean winter (Beamish and Mahnken 2001). 

The importance of Trinity River water temperature on salmonid lifecycles is discussed in detail in Section 3.6 . 
Reclamation has worked to meet water temperature objectives and targets for protecting adult salmonids upstream 
of the North Fork Trinity River (adult holding targets) and out-migrating juvenile salmonids throughout the 
mainstem river, as measured at Weitchpec (outmigration targets), since its inception in 2000. The adult holding 
temperature targets (Table 2-3) are implemented as part of the Basin Plan and compliance is monitored by the 
Regional Water Board. Outmigration temperature targets were developed as part of the TRFES, are currently 
under review, and will likely be recommended to the TMC for reevaluation and revision in the near future. 
Therefore, the juvenile outmigration targets are not included in this discussion but are described in detail in 
Appendix G.  
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Figure 2-3. Water Temperature (left vertical axis) and Temperature Difference (right vertical axis) of the 
Trinity River at Lewiston and Rush Creek from April to September of 2017 (an Extremely Wet Year) and 
2018 (a Critically Dry Year). 
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Table 2-3. Temperature Targets for Adult Holding and Juvenile Rearing. 

Source Location Dates Target or Range 

Basin Plan and WR 90-5 
Adult Holding Targets 

Douglas City July 1 – September 14 ≤60°F 
(15.5 °C) 

 Douglas City September 15 – 30 ≤56°F 
(13.3 °C) 

 North Fork October 1 – December 31 ≤56 °F 
(13.3 °C) 

Fish Workgroup Recommendations 
Juvenile Rearing Range 

North Fork April 1 – July 31 55.4 - 61.7 F 
(13°C to 16.5°C) 

Seasonally warm thermal habitats are largely unavailable on the Trinity River until floodplains are inundated by 
restoration releases in mid-April. The TRRP’s Fish Workgroup recently recommended utilizing a 7-Day Average 
of the Daily Average of 55.4 °F; 13°C) to 61.7°F (16.5 °C) as rearing temperature targets in the Trinity River 
upstream of the North Fork Trinity River from April 1 to July 31, based on research (see Appendix G) that 
suggests this is the optimal temperature range for growth (Lusardi et al. 2019)26. The TMC has not yet formally 
adopted this recommendation; however, it is included in this analysis because temperature during the critical 
rearing period is the Proposed Action’s central focus to move ROD water volumes prior to April 1 (Table 2-3). 

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). A recent 
study illustrates the potential synergy between seasonally warm and perennially cool habitats, with fish that 
traverse these two types of thermal habitat growing more than fish that were restricted to either habitat 
(Armstrong et al. 2021). Diverse juvenile rearing temperature conditions may increase outmigrant growth in the 
Trinity River. Consequently, the Fish Workgroup’s newly proposed juvenile-rearing temperature target is 
presented as a range such that temperatures below the lower target are considered detrimental in a similar way as 
temperatures above the upper target. This juvenile temperature target is warmer than preferred temperatures cited 
in the TRFES see Table 5.13 in USFWS and HVT 1999) but is consistent with recent study findings on optimal 
growth temperatures. With adequate food resources, the newly proposed juvenile rearing temperatures would 
promote accelerated juvenile fish growth.  

Recent Trinity River water temperatures above the North Fork Trinity River are shown in Figure 2-4, along with 
the optimal temperature range for juvenile rearing recommended by the Fish Workgroup. Note that at the end of 
April for most water year types, just as the Trinity River begins to achieve the recommended targets in the 
optimal rearing range for juvenile salmonids, a large reduction in temperatures occurs. This is due to the large 
volume of water that is released annually from Lewiston Dam in accordance with TRRP restoration flow releases.  

 
26 More information on the Fish Workgroup’s recommendation can be found at: https://www.trrp.net/calendar/fish-

workgroup/) 

https://www.trrp.net/calendar/fish-workgroup/
https://www.trrp.net/calendar/fish-workgroup/
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Note: Decreases in water temperatures in late April are due to ROD spring releases. The juvenile rearing temperature target range is shown 
with dotted lines and the adult holding temperature target is shown with a solid line. 

Figure 2-4. Water temperatures for representative water year types in the Trinity River above the North 
Fork Trinity River. 

2.3.2 Two-Category Winter Release 

The two-category winter release alternative is an approach developed to release 60,000 af of ROD water volume 
in Dry and Critically Dry water year types and a maximum 120,000 af of ROD water volume in Normal and 
wetter water years between December 15 and April 15. This alternative allows for a 60,000 af winter storm 
synchronization release from December 15 through February 15 by incorporating the flow forecasting and 
synchronization triggers described above. After February 15, a flow action to release an additional 60,000 to 
120,000 af would be implemented if the B-120 90% exceedance prediction in February or March is Normal or 
wetter or when a winter storm synchronization release had not occurred. 

This alternative was dismissed from further analysis after initial modelling indicated that moving a maximum of 
120,000 af under the two-category winter release approach would likely not achieve the desired benefits in wetter 
than Normal years. Specifically, temperature suppression would still occur after April 15 through the release of 
the remaining ROD volumes. The Proposed Action incorporates elements of the two-category alternative during 
Dry and Normal years. 
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3.  Affected Environment and Environmental Consequences 

3.1  Introduction to the Analysis 

This chapter describes the affected environment along the 40-mile Trinity River “Restoration Reach,” between 
Lewiston Dam and the confluence of the North Fork Trinity River, and analyzes the potential environmental 
impacts associated with implementing the No Action alternative (Alternative 1) and the Proposed Action 
(Alternative 2). Potential impacts of the action would extend through and beyond the restoration reach, and the 
assessment of each resource area includes discussions of the existing environmental setting.  

The effects analysis for the No Action alternative (or existing conditions) and the Proposed Action for each 
resource topic is based on the application of the best available science and employs the use of models and analysis 
of existing data to determine potential effects of both alternatives. Appendix G provides the methodologies, 
results, and applications of the models used in the geomorphology and soils, water quality, vegetation, fishery 
resources, and energy and utilities analyses. 

Reclamation analyzed the affected environment and determined that the Proposed Action and the No Action 
alternative do not have the potential to cause adverse effects to the resources listed in Table 3-1.  

Table 3-1. Resource Topics Eliminated from Further Consideration in this EA. 

Resource Topic Comments 
Agricultural and 
Forestry 
Resources 

Neither the Proposed Action nor the No Action alternative would involve activities that 
would impact forestry and agricultural resources, including any ground disturbance, 
removal of trees, or changes to land use. Therefore, there would be no forestry or 
agricultural-related impacts.  

Air Quality Neither the Proposed Action nor the No Action alternative would involve activities that 
would result in a discernable increase in emissions that could result in an increase in 
production and accumulations of greenhouse gases or other air pollutants. 

Cultural 
Resources 

Reclamation concluded that, although the Proposed Action is considered an undertaking 
pursuant to 36 CFR Section 800.3(a)(1), it does not have the potential to cause effects to 
historic properties, should such properties be present. Consequently, the Proposed Action 
would have no significant impacts on properties listed, or eligible for listing, on the 
National Register of Historic Places. 

Environmental 
Justice 

Neither the Proposed Action nor the No Action alternative would involve activities that 
would cause dislocation; changes in employment or increase flood, drought, or disease; or 
disproportionately impact economically disadvantaged or minority populations. There 
would be no impacts to tribal ceremonial releases resulting from the Proposed Action. 
Therefore, there would be no environmental justice-related impacts.  

Hazardous 
Materials 

Neither the Proposed Action nor the No Action alternative would result in any activities 
that would include hazardous materials. Therefore, there would be no hazardous 
materials-related impacts. 

Indian Trust 
Assets 

Impacts on Indian Trust Assets (ITAs) associated with uses of the river and its resources 
(e.g., fisheries) are incorporated by reference from Section 5.1.1 of the FEIS USFWS, 
Reclamation, and HVT 2000. Neither the Proposed Action nor the No Action alternative 
would impact ITAs. 
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Resource Topic Comments 

Indian Sacred 
Sites 

Neither the Proposed Action nor the No Action alternative would limit access to 
ceremonial use of Indian sacred sites on federal lands by Indian religious practitioners or 
adversely affect the physical integrity of such sacred sites. Therefore, there would be no 
impact to Indian Sacred Sites. 

Land Use The Proposed Action and the No Action alternative are consistent with federal agency 
resource management plans and with the Trinity County General Plan (Trinity County 
California 1988). Neither alternative would result in changes to land use or alter access. 
Therefore, there would be no land-use-related impacts. 

Mineral 
Resources, 
Geology and 
Geologic Hazards 

Unique mineral or geological resources are not present in the Trinity River corridor. 
Neither alternative would involve activities that would result in or increase the likelihood 
of geologic hazards. Therefore, there would be no mineral or geologic resource-related 
impacts. 

Noise Neither the Proposed Action nor the No Action alternative would result in activities that 
would increase or alter noise levels and therefore will have no noise-related impacts. 

Public Health and 
Safety 

Hazards to the public were addressed in the Trinity River FEIS, and no issues were 
identified. No further analysis is required, as the Proposed Action or the No Action 
alternative would be consistent with the Trinity River FEIS and ROD. 

Socioeconomics, 
Population, and 
Housing 

Neither the Proposed Action nor the No Action alternative would result in changes to 
populations or population growth and will not displace existing people or housing. Effects 
to the recreational economy are addressed in Section 3.7.1 (Affected Environment).  

Visual Resources/ 
Aesthetics 

Neither the Proposed Action nor the No Action alternative would involve activities that 
would result in temporary and long-term changes to visual resources or aesthetics. Scenic 
resources associated with scenic highways are not present. Therefore, there would be no 
visual resource-related impacts. 

Wild and Scenic 
Rivers 

Neither the Proposed Action nor No Action alternative would have a negative effect on 
the wild and scenic attributes of the Trinity River, including its water quality and free 
flowing condition. The Proposed Action would ultimately enhance the overall form and 
function of the Trinity River, thereby increasing natural conditions and supporting the 
anadromous fishery outstandingly remarkable value, for which it was designated a federal 
Wild and Scenic River. Temporary effects to recreational boating from reduced flows and 
water velocity in summer are addressed under Section 3.7  (Recreation). 

Wildlife, 
Wetlands, and 
Terrestrial 
Sensitive Species 

Neither the Proposed Action or No Action alternative would involve activities that would 
result in temporary and long-term changes to wildlife habitat, wetland resources, or 
terrestrial plant and animal sensitive species. Therefore, there would be no wildlife or 
wetland-related impacts. Vegetation resources, with respect to native species riparian 
recruitment, is addressed in Section 3.5 (Vegetation). 

3.2  Geomorphology and Soils 

3.2.1 Affected Environment 

Millions of cubic yards of mining debris were washed into the Trinity River from upslope hydraulic mines over a 
60-year period ending in the 1930s. The era of hydraulic mining was followed by large-scale cable and then 
bucket line dredge mining of the alluvial valley floor into the 1950s. The channel and Trinity River floodplain 
were dredged extensively, and enormous piles of mining waste called “dredge tailings” are evident on both sides 
of the river throughout the river corridor. Beginning in the early 1960s, the Trinity River was regulated by Trinity 
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and Lewiston dams. Water and power diversions of up to 90% of the Trinity River to the Sacramento River basin 
in the 1960s and 1970s led to substantial floodplain changes along the Trinity River as the channel narrowed from 
vegetation that established on the riverbanks and caused sediment to deposit in berms along the river’s edge 
(USFWS and HVT 1999). Reservoirs associated with the dams also captured sediment from the upper watershed 
and the regulated river no longer had a sediment supply at Lewiston. These impacts simplified the river channel, 
reduced the extent of its floodplain and ecologically functioning areas, and negatively impacted local salmon and 
foothill yellow-legged frog populations. 

3.2.1.1 Bedload Transport 

Bedload transport is a form of sediment movement that involves sand, gravel, and cobbles rolling or bounding 
downstream along the streambed. Bedload transport has been used to describe the geomorphic character of 
various Trinity River reaches and to monitor changes along the river since the TRFES (USFWS and HVT 1999). 
In general, upper reaches of the Trinity River within the study area, near Lewiston Dam, experience less bedload 
transport than the lower reaches due to reduction of flood magnitudes by the dams and a lower supply of sediment 
than downstream reaches, which receive sediment and water from tributaries.  

3.2.2 Environmental Consequences 

3.2.2.1 Alternative 1 – No Action 

Under the No Action alternative, impacts to geomorphic processes and soil resources would remain similar to 
existing conditions. Therefore, there would be no impacts to these processes or resources.  

3.2.2.2 Alternative 2 – Proposed Action 

The Proposed Action would benefit the Trinity River fishery, as sediment that is supplied to the river from 
tributaries would be more rapidly dispersed downstream to maintain fish migration pathways into and out of the 
creeks. This is because the elevated dam releases would occur simultaneous with tributary runoff events instead of 
occurring months later. The increased mainstem flow events that would result from synchronization of restoration 
releases with natural tributary runoff would increase scour of the active channel to clear pathways for flow 
through gravels to benefit salmon egg incubation, promote a diverse assemblage of riparian vegetation and river 
meandering, and increase bedload transport. 

Bedload Transport  

To understand changes to bedload transport that may occur under Alternative 2, bedload transport potential was 
estimated at various locations along the Trinity River from Lewiston Dam to the North Fork Trinity River under 
the existing conditions (No Action alternative) and the Proposed Action27. Modeling of bedload transport indicates 
that the Proposed Action would result in a slight decrease in coarse bedload transport in reaches upstream of 
Grass Valley Creek, cause no change between Grass Valley and Indian creeks, and increase transport downstream 
of Reading Creek ( 

 
27 The estimates were made using projected flows for a series of years during the same period from December 15 to February 

15 for the No Action alternative and the Proposed Action. The mobilized coarse bedload was estimated using daily 
average flows predicted by RBM-10 (Jones et al. 2016). Bedload was calculated using 2015 sediment rating curves 
(Gaeuman et al. 2018) for the reaches where rating curves existed. Where information was not available, the nearest 
sediment rating curve was applied. This resulted in the most downstream rating curve, located near Douglas City, being 
applied to the two reaches downstream.  
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Figure 3-1). Currently, habitat is relatively plentiful in upstream reaches compared to downstream reaches. 
Increasing geomorphic work in lower reaches through piggybacking on tributary accretion to address this habitat 
bottleneck could be a desirable outcome of the Proposed Action. However, deltas that were targeted for 
mobilization occur in the upper reaches where there is an overall decrease in estimated coarse bedload mobilized 
for the Proposed Action. It is unknown if timing flow release with delivery of sediment from tributaries will more 
efficiently mobilize potential delta deposits or if reduced flow volumes during spring geomorphic releases will 
result in less effective mobilization of these same sediments. Appendix G provides a full explanation of the 
methods and results for analyzing the effects on bedload transport from the Proposed Action and No Action 
alternative. 

Under the Proposed Action, synchronization of elevated ROD flow releases with flow events on tributary 
channels would increase flows for transporting bedload and mobilizing delta deposits of sediment during the time 
of year when sediments were being recruited to the channel from tributaries. These effects are expected to 
increase juvenile fish habitat along the lower reaches of the Trinity River by shaping sediment into bars and 
floodplain deposits. Potential bedload transport at lower reaches would aid to create a more natural meandering 
river form, where shallow floodplain features could be inundated during the synchronized flow and elevated 
baseflow periods to provide rearing habitat. 
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Figure 3-1. Total course sediment mobilized 2004 – 2009. Actual (No Action – green) and hypothetical 
(Proposed Action – blue) bedload transport at different locations for 2004-2019 for the Proposed Action 
(blue). 

3.3  Hydrology and Flooding 

3.3.1 Affected Environment 

The study area for the hydrology and flooding analysis is the 100-year floodplain, which is defined as the area 
that has a 1% annual chance of flooding and is measured along the Trinity River as 11,000 cfs at Lewiston Dam 
and 94,830 cfs just downstream of the North Fork tributary (FEMA 2014). Under the ROD, releases from 
Lewiston Dam are not to exceed 11,000 cfs. To support restoration flows, in the early 2000s, the TRRP cleared 
the floodplain of structures (e.g., bridges, pump houses, and buildings) to accommodate the Maximum Fishery 
Flow (MFF) 28. The MFF zone is smaller than the 100-year floodplain at any given location along the Trinity 
River, except at Lewiston Dam where they coincide (Table 4.4-1 from the Master Environmental Impact Report 
[EIR] shows the MFF at intervals along the Trinity). Protection of the MFF also ensures that structures within the 
larger 100-year floodplain are protected from flooding. The Trinity River flow is 300 cfs during the winter 
baseflow period (October 15 – April 15). After spring fishery restoration releases (ROD flows), the dam release 
returns to the summer baseflow of 450 cfs through October 15. 

 
28 The Maximum Fishery Flow is defined as the 11,000 cfs release from Lewiston dam plus Spring Tributary 100-year flows 

at any point on the Trinity River. The area corresponding to flow was cleared during the early years of the TRRP so 
11,000 cfs flows could be safely released without flooding infrastructure along the river.  
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3.3.2 Environmental Consequences 

3.3.2.1 Alternative 1 – No Action 

Under the No Action alternative, impacts to hydrology and flooding would remain similar to existing conditions, 
with the timing of ROD and restoration releases remaining the same. Therefore, there would be no impacts on 
hydrology or flood occurrence. 

3.3.2.2 Alternative 2 – Proposed Action 

Restoration Release Volume and Timing 

Elevated ROD releases above baseflow under the Proposed Action would occur in phases beginning as early as 
December 15 and extend through late spring/early summer, based on water year type, to release the full ROD 
volume (see Figure 2-2). In spring, the TRRP would determine the Lewiston Dam release schedule for spring 
restoration (ROD flow) releases based on the predicted water year type and on predicted winter runoff events, as 
described in Section 2.2 . The volume of restoration releases would not be changed from existing conditions and 
would remain the same as stipulated in the ROD and outlined in Table 2-1. 

Because winter releases would occur in several early winter-spring phases rather than one longer and larger ROD 
release in May and June, the result would be multiple pulses that are shorter in duration between December 15 
and July 1, rather than the larger volume release in early summer under existing conditions. The river would 
return to the summer baseflow of 450 cfs by late May or early June in dry years and by July in all year types 
(Appendix F). Under existing conditions, the summer baseflow period of 450 cfs is typically reached in mid-July. 
The Proposed Action would therefore result in a change to the timing of winter, spring, and summer flow 
volumes. More water would be released in the winter. The overall volume of water released as restoration flows 
during the water year from Lewiston Dam, however, would remain the same as the existing conditions (see Table 
2-1). The river flows would not fall below the summer baseflows of 450 cfs and winter baseflows of 300 cfs.  

Flood Potential 

The Proposed Action abides by the MFF used for spring ROD releases. Therefore, permitted structures above the 
MFF would be protected from flooding under the Proposed Action, as the cumulative winter flow (dam release 
plus winter run-off) would never exceed the MFF. Winter flow releases would be timed with natural winter runoff 
and precipitation events using NOAA’s CNRFC-HEFS prediction for the Trinity River at the USGS mainstem 
gage above the North Fork (see Section 2.2.3.1) to avoid surpassing MFF boundaries at all locations along the 
Trinity River and to ensure peak flow from Lewiston Dam would not contribute to flooding of property, roads, or 
facilities. 

Between December 15 and February 15, ROD water equivalent to 60,000 af would be released from Lewiston 
Dam when forecasting tools at the USGS mainstem gage above the North Fork anticipates river levels of 4,500 to 
12,000 cfs. The maximum flow from Lewiston Dam during this period would not exceed 6,500 cfs, so inundation 
downstream of the dam would remain within the MFF limits. If the flow forecast exceeds 12,000 cfs, the 
synchronized flow would not be released until the receding limb of the flow event is predicted to be 12,000 cfs or 
less at the USGS mainstem gage above the North Fork. This conservative approach would avoid impacts to 
downstream properties and structures because there would no longer be uncertainty in the peak magnitude of the 
flow event. Flow release magnitude and “trigger” thresholds would be reevaluated as new information becomes 
available and floodway infrastructure constraints change. 
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Under the Proposed Action, releases from the Lewiston Dam and therefore the potential for flood hazards would 
remain within the MFF limits. There would be no impacts or increases to 100-year flood zone, as the MFF 
volumes are below the Federal Emergency Management Agency floodplain boundaries. Therefore, the Proposed 
Action would have no effect on flooding in the study area. 

3.4  Water Quality 

3.4.1 Environmental Consequences 

3.4.1.1 Alternative 1 – No Action 

Under the No Action Alternative, impacts to water quality and associated beneficial uses would remain similar to 
existing conditions. Turbidity and suspended sediment along the 40-mile reach of the river would remain 
unchanged, and temperature compliance would remain the same. Therefore, there would be no impacts on water 
quality.  

3.4.1.2 Alternative 2 – Proposed Action 

Sediment and Turbidity 

Under the Proposed Action, suspended sediment and turbidity would not be substantially higher when compared 
to the existing conditions. Multiple flow peaks during the winter and spring runoff events from tributaries, 
combined with restoration releases, would briefly result in increases to suspended sediment and turbidity levels, 
and may exceed the levels that occur during these same periods of runoff and precipitation under the existing 
conditions. These increases would be temporary, would mimic natural conditions in a free flowing (pre-dam) 
environment, and would not pose a long-term impact to water quality in the Trinity River. 

Temperature 

Under the Proposed Action, restoration releases would result in warmer Trinity River temperatures earlier in the 
summer season. Generally, the adult-holding and juvenile-rearing temperature targets are exceeded slightly more 
under the Proposed Action when compared to the existing conditions (No Action alternative). The 450 cfs 
summer-base flow maintained in the Proposed Action, under most environmental conditions, is adequate to 
maintain the temperature targets for adult holding at Douglas City. The summer minimum 450 cfs base flow is the 
same under both alternatives. Appendix G provides a full explanation of the methods and results for analyzing the 
effects to temperature from the Proposed Action and No Action alternative.  

Under existing conditions, the temperatures in the Trinity River are suppressed during late spring and summer 
months by restoration releases, impacting the quality of water for fisheries and salmonid growth, which is 
discussed in greater detail in Section 3.6 . By shifting a portion of ROD water to the winter period, the Proposed 
Action would allow nursery areas to wet and begin warming earlier in the season and decrease temperature 
suppression from cold water dam releases by scaling down the amount of water released during the critical growth 
period, thus allowing river temperatures to elevate into the Fish Workgroup’s proposed target range for juvenile 
rearing. This would improve conditions for fish growth. In other words, the precipitous drop in temperature that 
occurs with restoration releases at the end of April would be reduced, promoting juvenile fish growth (as 
discussed in Section 3.6 ). 
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3.5  Vegetation 

3.5.1 Affected Environment 

The 40-mile reach of the Trinity River below Lewiston Dam supports a diversity of plant communities and 
wildlife habitats. The study area for vegetation includes the 100-year floodplain, where restoration flows under 
the ROD and the Proposed Action would occur. 

The dominant habitat types in the project area include riverine, montane riparian, non-native and invasive annual 
grassland, and barren. Dominant overstory plant species in these 17 habitats are listed in Table 3-2.  

Table 3-2. Plant Communities and Other Habitats in the Project Area. 

California Wildlife 
Habitat Relationships Acres Percent of 

Project Reach Dominant Species 

Riverine 468 25 Open water (Trinity River and tributaries) 
Montane Riparian 461 24 Fragrant sumac (Rhus trilobata), bigleaf maple (Acer 

macrophyllum), black cottonwood (Populus trichocarpa), 
black walnut (Juglans hindsii), blue elderberry (Sambucus 
nigra), California grape (Vitis californica), virginsbower 
(Clematis sp.), Indian rhubarb (Darmera peltata), mugwort 
(Artemisia douglasiana), narrowleaf willow (S. exigua), dusky 
willow (S. melanopsis), Oregon ash (Fraxinus latifolia), red 
willow (S. laevigata), rose (Rosa sp.), shining willow (S. 
lucida), straggly gooseberry (Ribes divaricatum), western 
goldenrod (Euthamia occidentalis), white alder (Alnus 
rhombifolia), western chokecherry (Prunus virginiana). 

Annual grassland / non-
native 

224 12 Yellow starthistle (Centaurea solstitialis), creeping bentgrass 
(Agrostis stolinifera), redstem filaree (Erodium cicutarium), 
Himalayan blackberry (Rubus armeniacus), Maltese starthistle 
(C. melitensis), other non-native species. 

Barren 181 9 California brickellbush (Brickellia californica), dog fennel 
(Anthemis arvensis), sweet clover (Melelotus sp.), Oregon 
goldenaster (Heterotheca oregona), Parry's rabbit brush 
(Chrysothamnus parryii), tailings piles and open/no vegetation. 

Urban 139 7 Human disturbances and roads. 
Ponderosa Pine 127 7 Ponderosa pine (Pinus ponderosa). 
Valley Foothill Riparian 101 5 Arroyo willow (Salix lasiolepis) and Fremont cottonwood 

(Populus fremontii). 
Montane Hardwood 55 3 Madrone (Arbutus menziesii), Oregon white oak (Quercus 

garryana), California black oak (Q. kelloggii), canyon live oak 
(Q. chrysolepis). 

Douglas-fir 53 3 Douglas-fir (Pseudotsuga menziesii). 
Blue Oak-Foothill Pine 40 2 Foothill pine (Pinus sabiniana), canyon live oak. 
Montane Hardwood-
Conifer 

27 1 Bigleaf maple (Acer macrophyllum), mountain maple (A. 
spicatum), white oak (Q. alba), ponderosa pine. 

Mixed Chaparral 12 1 Wedgeleaf ceanothus (Ceanothus cuneatus), whiteleaf 
Manzanita (Arctostaphylos sp.), coyote brush (Baccharis 
pilularis). 

Lacustrine 9 <1 Open water (lakes and ponds). 
Freshwater Emergent 
Wetland 

7 <1 Cattail (Typha angustifolia, T. domingensis, T. latifolia), 
rushes (Juncus effusus, Juncus sp.), nut sedge (Cyperus sp.), 
reed canary grass (Phalaris arundinacea), sedge (Carex sp.). 

Perennial Grassland 4 <1 Blue wild rye (Elymus glaucus), other native grasses. 
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California Wildlife 
Habitat Relationships Acres Percent of 

Project Reach Dominant Species 

Klamath Mixed Conifer <1 <1 Incense cedar (Calocedrus decurrens). 
Mixed Hardwood-Conifer <1 <1 Foothill pine, white oak (Quercaus alba). 
Grand Total 1,908 100 

 

3.5.1.1 Riparian Recruitment and Encroachment 

Historic mining has resulted in the loss of riparian vegetation, along with topsoil that supported pre-mining 
riparian communities. While the pre-mining vegetation characteristics of the Trinity River valley are unknown, 
the extent and diversity of riparian communities has certainly been reduced due to human activities. In addition to 
the loss of riparian habitat, the dynamics of riparian communities in relation to the river have shifted. Riparian 
encroachment along the river has contributed to the simplified channel form that resulted from the consistent low 
flows between the 1960s and 1990s. As discussed in Section 3.2 , reduced high flows and scour allow for 
encroachment of vegetation and contribute to simplified river morphology. One of the TRRP’s management 
objectives under the ROD is to expand and increase the complexity of the Trinity River riparian corridor and to 
reverse riparian encroachment, which it has made considerable progress toward achieving. These management 
objectives are now met through TRRP channel rehabilitation and revegetation efforts in combination with 
scouring of the active channel via ROD flows. 

3.5.2 Environmental Consequences 

3.5.2.1 Alternative 1 – No Action 

Under the No Action alternative, disturbance to the vegetation communities and habitats would occur at similar 
levels as described above in the future. Habitat conditions and the riparian corridor in the project area would 
remain similar to current conditions. 

3.5.2.2 Alternative 2 – Proposed Action 

Riparian Recruitment and Encroachment 

Under the Proposed Action, winter flow releases are expected to help scour the channel while also reducing 
formation of sediment berms along the channel that result in encroachment and simplified channel morphology. 
More deposition and frequent inundation of the floodplain may allow native riparian species to better compete 
with less desirable, invasive, and non-native species such as yellow starthistle and Himalaya berry, for 
establishment in freshly disturbed areas like channel rehabilitation sites. Figure 3-2 shows modeled results for 
black cottonwood recruitment under the No Action alternative and the Proposed Action between 2004 and 2019 at 
nine locations along the reach between Lewiston Dam to the confluence with the North Fork Trinity River (see 
Figure 1-1). 
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Figure 3-2. Black Cottonwood Recruitment Model results from 2004 – 2019 by Water Year Type at bank 
position 2,000-4,500 cfs in Normal, Wet, and Extremely Wet years for the Proposed Action and the No 
Action alternative (Baseline Conditions). 

The analysis for riparian recruitment utilizes black cottonwood as an indicator species because it is a desirable 
native riparian species that has been observed over time to recruit along the Trinity River. Note that the TRRP 
does not have objectives for riparian recruitment during Critically Dry and Dry years, and the analysis is therefore 
limited to Normal, Wet, and Extremely Wet years. Appendix G provides a full explanation of methods and results 
for analyzing the effects on riparian recruitment across all water year types from the Proposed Action and No 
Action alternative.  

While the Proposed Action and the No Action alternative would result in recruitment of black cottonwoods, the 
Proposed Action would increase the opportunity for riparian recruitment in Normal, Wet, and Extremely Wet 
water years by increasing the frequency of inundation at the bank positions that are under water at 4,500 cfs 
flows. The 2,000 to 4,500 cfs bank position offers the greatest general potential for successful recruitment due to 
open and sparsely vegetated areas and relatively low-bank elevation; therefore, more frequent inundation and 
successful riparian seedling recruitment has been previously observed under existing conditions at this bank 
position. The Proposed Action would result in a notable increase in recruitment at this bank position in Extremely 
Wet and Normal water years (Figure 3-2). 

Figure 3-2 shows black cottonwood recruitment model results at the 2,000 to 4,500 cfs bank position from 2004 
to 2019 by water year type in Normal, Wet, and Extremely Wet years for both the Proposed Action and existing 
conditions (No Action alternative). The increased establishment of black cottonwood would result from increased 
frequency and duration of inundation at this bank position under the Proposed Action during Normal and 
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Extremely Wet years. During Wet years, recruitment would be similar at this bank position under the Proposed 
Action when compared to existing conditions. 

In summary, the Proposed Action generally would increase recruitment in the 2,000 to 4,500 cfs bank position for 
targeted years of Normal and Extremely Wet water year types when compared to existing conditions. This is 
important because this specific bank position has the greatest opportunity for successful recruitment to occur due 
to the availability of space and the relative frequency of inundation. The Proposed Action may also result in 
increased recruitment opportunity in all water year types for desired species within the 450 to 2,000 cfs bank 
position, which would allow native riparian species to establish in freshly disturbed areas such as the TRRP’s 
channel rehabilitation sites prior to being out-competed by non-native species. 

3.6  Fishery Resources 

This Section describes the fishery resources and aquatic habitats that are known to occur in the project area, and it 
evaluates the impacts of the No Action alternative and the Proposed Action on these resources. Information from 
a focused literature review, project-specific modelling, and informal consultation with resource and TRRP partner 
agencies is incorporated into the analysis. The methods and analysis results are included in Appendix G. 

3.6.1 Affected Environment 

The native anadromous species of interest in the mainstem Trinity River and its tributaries are Chinook salmon 
(Oncorhynchus tshawytscha), Coho Salmon (Oncorhynchus kisutch), steelhead (Oncorhynchus mykiss irideus), 
and Pacific Lamprey (Entosphenus tridentatus). There are two spawning races of Chinook salmon, spring- and 
fall-run, and two spawning races of steelhead, winter- and summer-run.  

Resident native fish species found in the Trinity River Basin include game fish such as Rainbow Trout 
(Oncorhynchus mykiss) and non-game fish such as Speckled Dace (Rhinichthys osculus), Klamath Smallscale 
Sucker (Catostomus rimiculus), Klamath River Lamprey (Lampetra similis), Three-spined Stickleback 
(Gasterosteus aculeatus), Coast Range Sculpin (Cottus aleuticus), and Marbled Sculpin (Cottus klamathensis). 
The abundance of resident native species and the factors affecting their abundance within the basin are not well 
understood; however, 1 these species evolved and existed in the Trinity River prior to the TRD and are 
presumably adapted to the conditions. 

Non-native fish species found in the Trinity River include American Shad (Alosa sapidissima), Brown Bullhead 
(Ameiurus nebulosus), Green Sunfish (Lepomis cyanellus), Brown Trout (Salmo trutta), and Brook Trout 
(Salvelinus fontinalis).  

Federal and state special status fish species with the potential to occur in the project area include:  

• Southern Oregon/Northern California Coast Evolutionarily Significant Unit (ESU) of Coho Salmon 
(federally and California state threatened) 

• Upper Klamath-Trinity Rivers ESU Chinook salmon – Spring Run (federal Endangered Species Act 
candidate; California state endangered). 

As discussed in Chapters 1 and 2, ROD restoration releases attempt to mimic snowmelt hydrology, create a more 
natural cycle of flow variability, promote alluvial processes, and provide water temperature and habitat benefits 
for fish and wildlife resources (TRRP 2013). The timing and volumes of these restoration releases are based on an 
approved hydrograph developed by TRRP and occur after mid-April. Restoration releases typically extend to 
early summer before returning to summer baseflow conditions (450 cfs). Winter baseflow conditions (300 cfs) 
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begin October 15 and last until the following April, when a new water year type is determined and the Trinity 
River hydrograph is approved. The restoration releases affect the baseline environmental conditions of fishery 
resources that include habitat availability; food availability; temperature regime that influences growth, health, 
and timing of juvenile outmigration; and the extent of redd scour. 

An analysis of the effects on fishery resources from the No Action alternative and the Proposed Action is based 
on the best available scientific methods. A complete description of the analysis methods and results is in 
Appendix G29. 

3.6.1.1 Habitat Availability 

Current spring restoration (ROD) releases have resulted in underutilization of naturally occurring and TRRP-
created rearing habitat by juvenile fish. This is because the lateral gains in rearing habitat occur when discharge 
increases and overspills from the river channel to the surrounding margins and floodplains. Under the existing 
conditions, this occurs after most of the fish have left the restoration reach. Table 3-3 shows a comparison of the 
percent of juvenile Chinook salmon outmigration at the Pear Tree rotary screw trap by February 1 and the percent 
of juvenile Chinook that have outmigrated by the time that spring flow releases occur (Petros et al. 2017). 

From 2003 to 2016, an average of 60% of salmonids had reared and outmigrated from the restoration reach prior 
to the April restoration releases (Petros et al. 2017; Table 3-3). Under the existing conditions, most juvenile 
Chinook salmon are not able to access productive floodplains that provide habitat with low velocity, ample 
forage, cover, and warmer temperatures known to bolster growth of juvenile salmon (Sommer et al. 2005, Jeffres 
et al. 2008). In addition, native fish are unable to take advantage of increases in drift forage opportunities that can 
occur with changes in discharge during fry emergence and while juvenile fish are present.  

 
29 The TRRP used the Stream Salmonid Simulator (S3) juvenile Chinook production model to conduct analyses of changes to 

management actions. All applicable sub-models of S3 were used in the analyses. 
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Table 3-3. The Percent of Juvenile Chinook Salmon Outmigration Measured at Pear Tree Rotary Screw 
Trap Completed by February 1 and by Onset Date for Annual Spring Flow Restoration Release Date. 

Year Percent Outmigration 
(February 1) 

Spring Flow Restoration 
Release Date 

Percent 
Outmigration by Release 

Date 
2003 14% April 30 74% 
2005 14% April 22 72% 
2006 0% April 12 50% 
2007 0% April 27 53% 
2008 1% April 23 46% 
2009 2% April 27 50% 
2010 8% April 23 62% 
2011 14% April 22 58% 
2012 1% April 21 49% 
2013 5% April 21 53% 
2014 0% April 23 47% 
2015 16% April 22 83% 
2016 46% April 21 87% 
Averages 9% April 22 60% 

3.6.1.2 Food Availability 

River food webs benefit from riverbed scour caused by flood disturbance (Wooton et al. 1996, Parker and Power 
1997). Shortly after flood scour, stream insects are dominated by fast-growing taxa that are vulnerable to 
predation by juvenile fish, such as midges (Chironomidae) and mayflies (Baetidae) (Parker and Power 1997). 
These early successional species decrease as larger, slow-growing taxa, which are less vulnerable to predation, 
increase. With this shift comes a reduction in available forage for juvenile fish (Parker and Power 1997). 

It is unclear the extent to which the asynchrony between natural hydrology and restoration releases aimed at 
generating flooding and scour impacts the overall macroinvertebrate assemblage and biomass on the Trinity 
River. However, it is expected that juvenile fish would not be able to take advantage of the short-term responses 
in primary production and increased drift forage that often occur prior to and during emergence in unregulated 
systems. Periodic channel bed scour is an objective of restoration releases outlined in the Trinity River FEIS 
USFWS, Reclamation, HVT 2000, but the timing of these scour events, which usually occurs in May, does not 
increase prey availability when juvenile fish are present in the upper river (see Table 3-3). 

While high-flow disturbance events have similar benefits in providing land-borne nutrients to the system and 
resetting primary production, increases in invertebrate prey species productivity and therefore the drift foraging 
success by salmonids are mostly beneficial in the near term. Peak densities of juvenile salmonid prey species 
(e.g., chironomids) have shown to be higher in ephemeral habitats continuously inundated for 5 to 10 weeks 
(Merz et al. 2012). A study of food web response following a controlled flood on the Colorado River found that 
concentrations of invertebrate drift increased 148% in the months following disturbance (Cross et al. 2011), but 
drift, like primary succession following disturbance, is most impactful to food availability in the short-term and 
would only benefit juvenile salmon when they are in the river. 
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The mismatched timing between scour, prey species availability, and juvenile salmon presence likely affects the 
size of outmigrating juvenile fish due to increased competition for limited prey. Recent findings from Thomas 
Gast & Associates (2021) found that more redds recorded in the previous fall leads to lower consumption of food 
by juvenile fish, and therefore smaller outmigrating juvenile fish. In summary, increased competition for food and 
habitat may result in smaller fish (Thomas Gast & Associates 2021). Consequently, adding more food to the 
system during high flows should benefit fish growth. 

Under existing conditions, temperature also impacts food availability. Deep-water releases from Trinity Dam 
artificially lower water temperature, which increases the time that important prey species are available for drift 
foragers. When water temperatures are increased from 44.6°F (7°C) to 59°F (15°C), generation time for midges 
drops from 36 days to 25 days, and generation time for mayflies drops from 250 days to fewer than 100 days 
Asarian et al. in review. The effects of cold-water releases are discussed in the next Section. 

3.6.1.3 Temperature 

Temperature is one of the most important environmental influences on salmonid biology. The general temperature 
conditions in the Trinity River are discussed in-depth in Section 3.3 . Most aquatic organisms including salmon 
and steelhead are cold-blooded, meaning their body temperature and metabolism are largely determined by the 
ambient temperature of water (Carter 2006). Temperature targets are widely used by fishery managers to 
accommodate the various life stages of Pacific salmonids (Carter 2006). For example, Chinook salmon can 
consume approximately three times more food at 59°F (15°C) than at 41°F (5°C). Consumption, however, does 
not translate directly into growth since additional energy is required for metabolism, egestion, and excretion; 
however, the maximum potential for growth does occur at higher temperatures (Thomas Gast & Associates 2021; 
Appendix G). 

A defining characteristic of cold-blooded organisms, which includes stream invertebrates, amphibians, reptiles, 
and fish, is their core temperature conforms to ambient temperature. For this reason, ability to choose the 
temperature of their surroundings is of particular importance, referred to as behavioral thermoregulation, and 
affects an organism’s ability to capture and metabolize food (Cairns et al. 2008, Armstrong and Schindler 2013, 
Watz and Piccolo 2010) reproduce and develop (Railsback et al. 2016) and evade predation (EPA 2001). For 
example, well-fed salmonids tend to behaviorally thermoregulate in slightly warmer water where the combination 
of feeding opportunities and warmer water leads to greater growth. When food is scarce, salmonids will select 
cooler water to lower their metabolic rate and conserve energy (EPA 2001). Cold temperatures can reduce 
foraging salmonids’ ability to capture prey (Watz and Piccolo 2010). In summary, warm water with abundant 
prey allows salmon to forage successfully and metabolize food more readily. Colder water results in lower 
metabolic rates and therefore slower growth (Elsner and Shrimpton 2019; Appendix G). 
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Temperature also plays a role in the timing of juvenile fish outmigration. Several Trinity River studies on juvenile 
outmigration timing indicate that suppressed temperatures resulting from the current ROD releases result in a 
delay in fish growth, and thus a delay in the timing of their migration from the river to the ocean (Appendix G)30.  

3.6.2 Environmental Consequences 

3.6.2.1 Alternative 1 – No Action 

Under the No Action alternative, impacts to fishery resources would remain similar to existing conditions. Habitat 
availability, food availability, and temperature along the 40-mile reach of the river would remain unchanged. 
Therefore, there would be no impacts on fishery resources.  

3.6.2.2 Alternative 2 – Proposed Action 

The primary objective of the Proposed Action is to increase rearing habitat for anadromous salmonids and other 
special-status fish species. Appendix G provides an explanation of the methods and results used to analyze the 
effects on fishery resources, including habitat availability, food availability, and temperature by the Proposed 
Action and the No Action alternatives. 

Habitat Availability 

The Proposed Action would shift restoration releases earlier in the year, resulting in inundation of the floodplains 
when most juvenile fish are rearing in the restoration reach. This would be especially beneficial near Lewiston 
Dam where minimal tributary inflow contributes to the Trinity River’s discharge. The anticipated effects of this 
would be more available rearing habitat, as slow water habitat and access to abundant food resources would be 
more plentiful and available in the inundated floodplain earlier in the year. Table 3-4 shows the predicted % 
change in habitat capacity31 for the 40-mile restoration reach, and the percentage of individual habitat units within 
the restoration reach predicted to have increased habitat capacity (USFWS and NOAA 2018).  

Table 3-4. Predicted Change in Habitat Capacity for the 40-Mile Restoration Reach, and the Percentage of 
Individual Habitat Units within the Restoration Reach Predicted to Have Increased Habitat Capacity. 

Discharge 
(cfs) 

Percent Change in 
Predicted 40-Mile 
Habitat Capacity 

Percent Habitat 
Units with Predicted 
Capacity Increases 

300 0% 0% 
500 3% 58% 
700 7% 61% 

 
30 The Willow Creek outmigrant trap on the Trinity River has been operated annually since 1989. It was installed and 

continues to be operated primarily to assess Chinook salmon outmigration timing and duration, and models have been 
developed to evaluate when 80 percent of the Chinook juveniles have passed the trap based on accumulated daily 
averaged water temperatures in Hoopa (Hayden and Heacock 2014). Thomas Gast & Associates (2021) found the best 
single variable for predicting the timing of juvenile outmigration was water temperature in the Trinity River above the 
confluence with the North Fork (at Pear Tree). The Pear Tree site is further upstream where the water temperature is 
colder than at Hoopa and may be more indicative of the temperatures experienced during outmigration. These analyses 
suggest that warmer water temperatures during the initial time of the restoration releases would encourage earlier 
outmigration (Thomas Gast & Associates 2021). 

31 Habitat capacity is an index of the number of juvenile Chinook salmon that could be supported in a given area based on 
water depths, velocities, and distances to cover (Som et al. 2017).  
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Discharge 
(cfs) 

Percent Change in 
Predicted 40-Mile 
Habitat Capacity 

Percent Habitat 
Units with Predicted 
Capacity Increases 

900 10% 66% 
1,100 14% 72% 
1,300 19% 78% 
1,500 25% 81% 

Food Availability 

The Proposed Action would result in increased food availability for salmonids by providing flows that are 
expected to scour (release some attached algae and macrophytes and associated invertebrates from their habitats) 
earlier in the year to increase food availability prey. The Proposed Action would increase water temperatures 
earlier in the year by reducing the April cold water releases that take place under existing conditions and by 
inundating shallow floodplain areas that will warm quickly early in the season (see Section 3.3 ). Warmer water 
would result in more abundant prey species when juvenile salmon are present in the upper reaches of the Trinity 
River. The volume of flow that results from the proposed action during the synchronization and increased base-
flow periods would result in floodplain inundation earlier, thus providing habitat for prey species to colonize and 
food availability for drift foraging earlier in the season. This would potentially impact the size of juvenile fish by 
reducing competition for more abundant food. The compounded impacts of increased food availability and 
warmer temperatures (discussed in the next Section) would potentially result in larger fish and earlier 
outmigration of juvenile fish when compared to existing conditions. These effects would contribute toward the 
ROD’s objective of rehabilitating the Trinity River’s anadromous fisheries. 

Temperature 

Under the Proposed Action, the Trinity River would experience warmer temperatures earlier in the summer but 
degree day exceedances for holding adults at Douglas City in July and early September (Table 3-3) would only 
increase by a marginal and not biologically meaningful amount. There would be no change to compliance with 
the late September target at Douglas City or the October to December target at the North Fork because there 
would be no change to flows during this period. Potential synchronized releases between 15 and 31 December 
would not affect temperature compliance because ambient river temperatures and releases from Lewiston Dam are 
well below the target temperature at that time. As a portion of restoration releases would be shifted earlier in the 
year, releases would better match natural tributary runoff and would reduce the duration of temperature 
suppression that occurs under existing April-May restoration releases (see Section 3.3 ). In summary, the effect of 
warmer temperatures earlier in the year includes increased juvenile rearing habitat availability and more rapid 
juvenile growth resulting from increased availability of food. Warmer temperatures would not only increase prey 
species abundance, but also the ability of juvenile fish to consume and benefit from increased prey availability. 

Based on models for the Proposed Action and No Action alternative (existing conditions), it is expected that the 
overall result of the Proposed Action’s effect on temperature would be larger fish earlier in the season, and the 
potential of earlier outmigration of juvenile fish. These findings comport very well with those of Thomas Gast & 
Associates (2019), who found a statistically significant positive relationship between water temperature 
(accumulated thermal units) and the date that both 80% and 50% of Chinook salmon had outmigrated past the 
Pear Tree rotary screw trap. In years with warmer water temperatures, Chinook salmon outmigrated earlier in the 
year (Thomas Gast & Associates 2019), This likely occurs because they grow at a higher rate in warmer water 
temperatures (Thomas Gast & Associates 2019), provided temperatures are not so warm that the metabolic costs 
inhibit growth. 
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The modeled water temperatures and their effect on Chinook salmon mass (weight) showed that in all years 
between 2004 and 2019, the Proposed Action would result in greater mass by the end of June when compared to 
existing conditions (see Appendix G)32. The effect is most pronounced in wetter water year types, as the action 
moves a larger volume of water from the spring juvenile Chinook salmon rearing period to the winter and/or early 
spring months. The differences in daily growth rate of juvenile Chinook salmon between the Proposed Action and 
No Action alternative are smaller in dryer water years than wetter water years, as the water temperatures provided 
by the two alternatives are more similar to each other.  

Additionally, the results of S3 simulations under the Proposed Action show that in most years, implementation 
would result in an increase in biomass at Pear Tree upstream of the North Fork and Weitchpec in the mainstem. 
While the S3 model does not predict greater abundance overall under the Proposed Action, it predicts a positive 
effect on biomass in 9 of the 14 years, a net increase in biomass over the 14-year period, and an increased 
abundance at the larger life stages of parr and smolt over the 14-year period. The overall increase in parr and 
smolt abundance is expected to occur because fish grow larger in the model using the Proposed Action scenario, 
therefore maturing into larger life stages more rapidly. This is a desired effect because larger individuals are 
expected to have higher survival (Pearcy 1992; Beamish and Mahnken 2001). 

If realized, these modeled effects would help the TRRP meet ROD objectives to rehabilitate the Trinity River’s 
anadromous fisheries, when compared to existing conditions. The Proposed Action would result in increased 
juvenile rearing habitat and food availability and would influence the river’s temperature, so the Fish 
Workgroup’s proposed juvenile rearing temperature range would be met. Thus encouraging earlier outmigration 
of juvenile salmon and potentially impacting juvenile growth positively. 

3.7  Recreation 

3.7.1 Affected Environment 

Outdoor recreation is an important part of the social and economic character of Trinity County, and the Trinity 
River provides year-round commercial and private recreational opportunities, including boating, kayaking, 
canoeing, rafting, inner tubing, fishing, swimming, camping, gold panning, wildlife viewing, picnicking, hiking, 
and sightseeing. The study area for the recreation analysis is Trinity County; the topics of analysis include the 
economic characteristics of the recreation sector and access to recreation opportunities directly associated with the 
Trinity River. Section 3.8 of the Trinity River FEIS and Section 4.8 of the 2009 Master EIR give detailed 
description of the recreation environment along the Trinity River. (The Master EIR is available on the TRRP 
website at https://www.trrp.net/library/document/?id=476). 

Campgrounds or other formal recreational sites, and access to public lands occur throughout the project area (see 
Figure 3-3). Although public use is restricted at most private river access points, access to the Trinity River is 
available from public and private lands, with federal (i.e., U.S. Forest Service [Forest Service] and U.S. Bureau of 
Land Management [BLM]) and state agencies (i.e., CDFW) offering public river access points. Visitor use in the 
project area is heavy in places, with individuals and rafting and fishing companies using the river corridor. 

 
32 Differences in the end-of-June mass for the Proposed Action and the No Action alternative ranged from 1.1 grams (g) to 2.2 g. 

The resulting differences in mass as a percentage of end-of-June Chinook salmon size ranged from 5.7 percent to 19.2 
percent over the study period. The relationship between total water year volume and the percentage difference in end-of-
June mass between the alternatives was significant (R2 = 0.594; P < 0.001), resulting from the warmer water temperatures 
that the alternative provides in the spring months relative to that of the No Action alternative. 

https://www.trrp.net/library/document/?id=476
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The Trinity River was designated by the Secretary of the Interior as a federal Wild and Scenic River in 1981 
under the 1968 Wild and Scenic Rivers Act (see https://www.rivers.gov/wsr-act.php). In addition to the mainstem 
Trinity River from the confluence with the Klamath River to 100 yards below Lewiston Dam, three Trinity River 
tributaries were also designated: North Fork Trinity River, South Fork Trinity River, and New River. The 
mainstem Trinity River from 100 yards below Lewiston Dam downstream to Cedar Flat is classified as a 
“Recreational” wild and scenic river. In 1998, BLM delineated the wild and scenic river corridor to include areas 
within 0.25 miles on either side of the river.  

3.7.1.1 Trinity County Recreation Economy 

The economic impacts of river recreation on the Trinity River recreation economy, also referred to as “travel and 
tourism” sector33, employs 329 individuals and comprises about 22% of the total employment in Trinity County 
(Economic Profile System 2020). In Trinity County, the proportion of tourism-related jobs is slightly higher than 
in the rest of the country (16%) and in California (17%). 

Thirty individuals residing in Trinity County hold jobs directly related to recreation, including but not limited to 
fishing and rafting guides, which comprises about 2% of the total employment in the County. While this number 
represents individuals who are Trinity County residents, the recreation industry also employs seasonal staff who 
may have permanent residence outside of the area and are not accounted for in the official U.S. Census Bureau 
counts. 

The proportion of individuals directly employed in recreation is comparable to that of the U.S. and California. 
Restaurant and lodging-related jobs account for 240 jobs, which is about 16% of Trinity County’s employment. 
Retail-related businesses employ 59 people, which comprises 4% of the total employment. Both retail trade and 
restaurants and lodging employ a slightly higher proportion of individuals when compared to the United States 
and California. 

Section 3.8 of the Trinity River FEIS analyzed the impacts of the then proposed ROD releases on the recreation, 
fishing, and boating economy, and found that implementation of the restoration releases under the ROD would 
result in benefits to the region’s economic growth USFWS, Reclamation, HVT 2000. Data indicates that 
employment in recreation-related industry has increased slightly since the implementation of the ROD in 2004, 
while total jobs across all sectors has decreased in the same period (Economic Profile System 2020). 

3.7.1.2 Recreational and Guided Fishing 

Fishing for Chinook salmon and steelhead and resident trout is a major recreational activity on the Trinity River 
throughout the year. The protected status both Coho Salmon and Spring Chinook salmon (see fisheries section) 
and CDFW’s prohibition on take of wild (unmarked) steelhead, result from low run sizes that affect the fishing 
harvest quota, season length, and fish eligible for harvest. Fishing in the fly-water only section, downstream of the 
dam, is open April 1 through September 15 each year. The preferred flow ranges for fishing identified in the 
Trinity River FEIS (see Table 3-32 in the Trinity River FEIS) are 300 to 800 cfs for shore fishing, 300 to 800 cfs 
for wading, and 200 to 1,500 cfs for drift-boat and drift-raft fishing (USFWS et al. 2000). 

 
33 Travel and Tourism includes businesses that provide goods and services to visitors and the local population. These 

industries are Retail Trade, Passenger Transportation, Arts & Entertainment & Recreation, and Accommodation & Food 
Services. In 2018, the Department of Commerce first developed statistics illustrating the economic impact of outdoor 
recreation in the United States. See the Bureau of Economic Analysis’s Outdoor Recreation Satellite Account at 
https://www.bea.gov/data/special-topics/outdoor-recreation.  

https://www.rivers.gov/wsr-act.php
https://www.bea.gov/data/special-topics/outdoor-recreation
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The BLM issues up to 100 permits for commercial fishing guides along the reach of Trinity River from Lewiston 
Dam downstream to Burnt Ranch (at Cedar Flat). In 2021, 22 of these fishing guide outfits were based in Trinity 
County, and most were based in neighboring Shasta County or other California counties. By agreement, the BLM 
manages commercial fishing guide permits and the Forest Service manages commercial boating and rafting 
permits on this Section of the Trinity River. Between 2015 and 2020, an average of 2,431 individuals hired 
fishing guides annually34. 

3.7.1.3 Recreational and Guided Boating 

The Trinity River FEIS defines the river’s primary recreation season as Memorial Day to Labor Day, or 
approximately the last week of May to the end of the first week in September. River guiding and recreational 
boating take place year-round and are not confined to the primary season. Rafting, kayaking, canoeing, and other 
water recreation activities are most popular during the primary season, which follows the current late April or 
early May restoration flow releases. The primary recreation season overlaps with the summer baseflow period 
when Trinity River flows are declining from spring peaks to the 450 cfs summer baseflow.  

The Trinity River FEIS (Table 3-32 of the FEIS) identified flows ranging between 200 cfs and 8,000 cfs to be the 
preferred range for boaters, and the current flow regime under the ROD falls primarily within this range with peak 
flows that may exceed 8,000 cfs in late April through early June35. Comments from recreational boaters during 
this project’s scoping period identified preferred boating flows of generally between 1,000 and 2,000 cfs for the 
Pigeon Point run. The boatable flow range outlined in several guidebooks for this reach of the Trinity River is 
minimum at 500 cfs, optimal at 1,500 cfs and high at 4,000 cfs (Holbeck 1998, Menten 2016). River guiding 
usually takes place between summer baseflow (450 cfs) and 1,500 cfs. 

The Forest Service issues 13 rafting permits for the river, from Lewiston Dam to Burnt Ranch. The reach most 
popular among rafting outfitters is the Pigeon Point reach, which is immediately downstream of the restoration 
reach and runs from the Pigeon Point campground to the Big Flat take out (Figure 3-3).  

 
34 Personal communication via email on September 30, 2021, between Jessica Tyre, Recreation Specialist with the BLM, 

Shasta Field Office, and Emily Thorn, Project Manager with Ironwood Consulting. 
35 The preferred ranges for boating include flatwater canoeing (200 to 1,500 cfs) and white-water kayaking, canoeing, and 

rafting (450 to 8,000 cfs). 
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Figure 3-3. Recreation sites along the Trinity River, including boat ramps, campgrounds, and access points. 
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3.7.2 Environmental Consequences 

3.7.2.1 Alternative 1 – No Action 

Under the No Action alternative, access to recreational resources and their economic importance in the project 
area are expected to remain the same as those under the existing conditions described above. 

3.7.2.2 Alternative 2 – Proposed Action 

The Proposed Action would not result in effects to recreational river access or campground access.  

The Proposed Action involves no ground disturbance. There would be no alterations to the wild and scenic nature 
of the river outside of those that would naturally occur. Expected project benefits to juvenile fish health could 
translate to higher numbers of returning adults in support of the recreational fishery. Therefore, there would be no 
negative impacts to the Trinity River’s wild and scenic recreational designation or environment when compared to 
existing conditions. 

During the public scoping, several parties submitted concerns about the effects that the Proposed Action would 
have on recreation in and along the Trinity River. These concerns included economic impacts to those working in 
the recreational economy and effects to fishing and rafting. 

Trinity County Recreation Economy 

The Proposed Action is not likely to have a discernable effect on the recreational economy or employment in 
Trinity County. There may be a beneficial effect to the tourist economy as the river’s fisheries improve and offer a 
more robust fishery for recreationists. Employment in the tourism and recreation sector, including the 2% of 
workers directly employed in the recreational economy, is unlikely to change. 

Recreational and Guided Fishing 

The Proposed Action would result in a recreational fishing environment that more closely mimics the pre-dam 
Trinity River than under existing conditions, with increased river levels during storm runoff events and elevated 
winter baseflows (see Figure 2-1 and Section 2.2 ). While the experience of fishing in the Trinity River would be 
more similar to a natural free-flowing river, the Proposed Action would result in reduction of shore and wade (300 
to 800 cfs) and boat (200 to 1,500 cfs) fishing days and trips during the winter and spring months (January 
through April), when compared with existing conditions. The loss of fishing days would be greater in wetter years 
and would result in the most days lost during March and April (during the elevated base flow period), with 
generally few to no days lost in January and February. There would be no changes to the number of wade or boat 
fishing days between August and December. During the driest years, there would likely be no changes to fishing 
days in winter and spring and an increase to fishing days in May, June, and July. The full recreation analysis of 
the impacts of the Proposed Action on fishing days is in Appendix G. Figure 3-4 shows the thresholds for river 
recreation including shore and boat fishing, with the hydrographs for the Proposed Action competed to the 
existing conditions and the full natural flow (un-dammed) conditions for each water year type. Hydrographs for 
all years between 2004 and 2019 are included in Appendix F. 

The Proposed Action could result in an average annual loss of 7 shore and wade fishing days with lost days 
between January and April, gained days between May and July, and no changes between August and December. 
This decrease of 7 shore and wade fishing days between January and April is equivalent to 54 shore and wade 
fishing trips. The return to the summer baseflow earlier in the season will increase the number of wade fishing 
days during the late spring and summer months, particularly for the fly fishing only reach. The Proposed Action 
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could result in an annual average increase of 8 boat fishing days, with lost days occurring between January and 
May, gained days between June and July, and no changes between August and December. This increase of 8 boat 
fishing days between June and July is equivalent to 48 boat fishing trips. 

As noted above in the Affected Environment, fishing in the Trinity River occurs year-round, but the period 
between September and February is considered the height of the recreational and guided fishing season in the 
upper Trinity River reaches. Under the Proposed Action, there would be no losses to wade or fishing days 
between August and December when compared to existing conditions (No Action). During the period between 
2004 and 2019, lost wade and boat fishing days in January would have occurred in five of the 16 years analyzed. 
Lost wade and boat fishing days during February would have occurred in four of the 16 years analyzed. Losses in 
fishing days during January and February range from 13 to 15 days (equivalent to 228 to 328 trips) for wade 
fishing, and 1 to 8 days (equivalent to 16 to 227 trips) for boat fishing. The majority of days lost would have 
occurred in March and April. Tables G-14, G-15, G-16, and G-17 in Appendix G outline the lost and gained days 
and trips by month for wade/shore fishing and boat fishing in the Trinity River as a result of the Proposed Action. 

Increased flows during the synchronization period would be short in duration, would generally coincide with 
storm events, and would be preceded by a 72-hour notification as described in Section 2.2 , so that fishing during 
the synchronization periods could be avoided. This would result in inconvenience to fishers and long-term client 
scheduling by guides and might result in intermittent loss of wade and boat fishing days during the winter and 
spring months in some years. Hydrographs for each year between 2004 and 2019 that show the Proposed Action, 
No Action (existing conditions) and the natural flow (un-damned) conditions with thresholds for the preferred 
fishing flows are included in Appendix F. 

The near- and long-term benefits to fisheries from this more natural flow regime would result in increased quality 
of recreational fishing opportunities when compared to the existing conditions. Recreational fishing opportunities 
would potentially increase over time under the Proposed Action because the project is designed to create 
productive seasonal habitat for salmon through flooding, food availability through scour and drift, and optimal 
temperature ranges for different life stages. If runs were restored, fishing opportunities could increase through 
expanded seasons, increased quotas, and removal of take prohibitions. 

Section 3.6 delves into the potential improvements to fisheries habitat and populations as a result of the proposed 
measure, which would have a positive impact on the Trinity River's recreational fishing experience. While the 
direct and near-term impacts of the Proposed Action would be on juvenile fish, the long-term impacts of 
Alternative 2 would improve fishing opportunities by increasing the size and number of smolts that leave the 
Trinity River, therefore increasing the health of the fishery and the rates of return of adult salmon. 
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Figure 3-4. Hydrographs for Example Water Years 2016 (Wet), 2017 (Extremely Wet), 2018 (Critically Dry), and 2019 (Wet) with Flow Thresholds  
for Recreation Activities. 
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Recreational and Guided Boating  

Under the Proposed Action, the overall volume of restoration releases would remain the same as existing 
conditions, as mandated under the ROD. However, a portion of the restoration releases that have occurred during 
June and July since 2004, when the ROD was implemented, would be moved earlier in the year to be 
synchronized with winter runoff events in Trinity River tributaries. This could impact the experience of 
recreational boaters and boat guides who have grown accustomed to consistent low winter releases from Lewiston 
dam and higher releases in May and June. 

Summer 450 cfs baseflows would be reached earlier in the summer under the Proposed Action, around late June 
or early July, versus late July under the existing conditions. The earlier summer baseflow period may impact 
recreational boating by shortening the duration of the receding limb of the restoration flow releases, thereby 
impacting the experiences of the proportion of recreational boaters and raft outfitter clients who prefer higher 
levels during those periods, but not those who enjoy lower flows. Under the Proposed Action, the optimum 
boating range would not occur in late summer but may develop earlier because of spring fishery releases. Under 
the Proposed Action, Lewiston Dam releases would not be reduced below the summer ROD baseflow of 450 cfs. 
Based on comments and analysis submitted during public scoping by the American Whitewater Association 
(AWA), there would be no substantial impact to the number of boatable days among the minimum (500 cfs), 
optimum (1,500 cfs), and high (4,000 cfs) river flow ranges that are preferred by the recreational boating 
community during the summer months (see AWA’s comment letter in Appendix A). 

Spring flows during the elevated baseflow period would be increased so that a beneficial effect to recreational 
boating may occur. Other sections of the river and types of boating (e.g., stand-up paddle boards) may also be 
desirable during these elevated flows. The elevated baseflow would result in consistent flows in March and April 
that would fall within the preferred flow range for boaters. While the elevated baseflow falls outside of the 
primary rafting season, it may provide an expanded boating season for local recreationists and spring season 
tourists. 

3.8  Energy and Utilities 

3.8.1 Affected Environment 

The TRD produces electricity that is utilized in surrounding communities through power produced at the Trinity 
Power Plant and the Lewiston Power Plant. Between 2010 and 2019 the market value of TRD-generated power 
was approximately $121.3 million. Annual market value during that period ranged from $8.8 million in 2016 to 
$16.9 in 2013 (see Table 3-5). The market value of power generated at the Trinity Power Plant is dependent on 
both the amount of power that is generated and the market value of power at the time of generation. A detailed 
description of the power resources affected environment can be found in Section 3.10 of the Trinity River FEIS. 

3.8.2 Environmental Consequences 

Power impacts were evaluated for the No Action alternative and the Proposed Action based on the market value 
of power produced by the Trinity Power Plant from 2010 through 2019. Trinity Dam release rates for power 
production are calculated using the minimum dam release rate (300 cfs winter base flows) and the upper limit of 
Trinity Power Plant capacity 3,600 cfs. Releases over 3,600 cfs exceed the capacity of the turbines and are 
released directly to the river without additional energy production. 
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For the No Action alternative, the total Trinity release rate was calculated as the maximum of actual historical 
Trinity and Lewiston release rates, which include restoration releases, baseflow releases, and other intermittent 
releases such as those for tribal ceremonies. For the Proposed Action, total Trinity release rates were calculated as 
the maximum potential releases (as described in Section 2.2 ) up to the 3,600 cfs energy generation capacity. The 
amount of energy produced in megawatt hours (MWh) was calculated under both scenarios. Using the MWh for 
the No Action alternative and the Preferred Action, the market value under both alternatives was calculated36. 

 

36 The equation was developed by applying a linear regression to the historically recorded Trinity Power 
Plant and MWh for the same period. Equation for the Trinity Power Plant MWh Generation as a function 
of Trinity Power Plant Generation Flow Rate: MWh=MAX(0,0.7463*Trinity Gen-33.1452). For both 
scenarios the value was calculated by multiplying the MWh by the NP15 market rate of power. Yearly 
results are shown in Table 3-5. Trinity Power Plant Generation Market Value ($ Millions) and Percent 
Difference under the No Action (Existing Conditions) and the Proposed Action (Modelled). 

   
Trinity Power Plant 
Generation Market 

Value ($ million) 
  

Year Water Year 
Type 

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 
121.4 123.9 2.5 2.1% 

**Market Value ($ million) 

Power interests (North Coast Power Association and the Western Area Power Administration) commented on the 
public Draft Winter Flow Variability EA, noting how power pricing is variable and that the forward price predicts 
that future summer prices will be higher than winter energy prices. Consequently, Reclamation performed 
additional analysis using the forward pricing predictions and provided the results to the commentors. Reclamation 
agreed to perform an annual analysis to estimate the market value differences under the Proposed Action if 
implemented, compared to the existing conditions. Although Reclamation’s predictions anticipate minimal power 
production differences between the No Action alternative and the Proposed Action, actual revenues will be 
tracked. 
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3.8.2.1 Alternative 1 – No Action 

Under the No Action alternative, the magnitude and market value of power from the TRD would be the same as 
described in the affected environment; see Section 3.10 of the Trinity River EIS USFWS, Reclamation, HVT 
2000. 

3.8.2.2 Alternative 2 – Proposed Action 

Appendix G explains the methods and results used to analyze the effects on energy and utilities by the Proposed 
Action and No Action alternative. 

Under the Proposed Action, there would be no substantial change to the market value of power generated by the 
Trinity Power Plant when compared to existing conditions (No Action alternative). Table 3-5 shows that the 
variation between the Proposed Action and the No Action alternative is minimal except for calendar year 2019, 
when the Proposed Action would have resulted in a substantial increase (15.3%), and therefore a significant 
benefit, to the market value of Trinity Power Plant energy. Given the unpredictable dynamics of market rates of 
power, there is no reliable way to predict future impacts of the Proposed Action on the value of generated power. 
However, based upon comparisons of recent annual power production values, it is likely that the Proposed Action 
would result in no significant impact to the market value of the energy produced by the Trinity Power Plant. 

Table 3-5. Trinity Power Plant Generation Market Value ($ Millions) and Percent Difference under the No 
Action (Existing Conditions) and the Proposed Action (Modelled). 

   
Trinity Power Plant 
Generation Market 

Value ($ million) 
  

Year Water Year 
Type 

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 
121.4 123.9 2.5 2.1% 

**Market Value ($ million) 

Power interests (North Coast Power Association and the Western Area Power Administration) commented on the 
public Draft Winter Flow Variability EA, noting how power pricing is variable and that the forward price predicts 
that future summer prices will be higher than winter energy prices. Consequently, Reclamation performed 
additional analysis using the forward pricing predictions and provided the results to the commentors. Reclamation 
agreed to perform an annual analysis to estimate the market value differences under the Proposed Action if 
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implemented, compared to the existing conditions. Although Reclamation’s predictions anticipate minimal power 
production differences between the No Action alternative and the Proposed Action, actual revenues will be 
tracked. 

4.  Cumulative Impacts and Other NEPA Considerations 

On July 16, 2020, CEQ published a final rule to update its regulations for federal agencies to implement NEPA. 
The definition of effects or impacts was revised to mean “changes to the human environment from the proposed 
action or alternatives that are reasonably foreseeable and have a reasonably close causal relationship to the 
proposed action or alternatives, including those effects that occur at the same time and place as the proposed 
action or alternatives and may include effects that are later in time or farther removed in distance from the 
proposed action or alternatives” (40 CFR § 1508.1(g)). Cumulative impact, defined in 40 CFR 1508.7 (1978), was 
repealed (40 CFR § 1508.1(g)(3)). On April 16, 2021, DOI released Secretarial Order 3399 which directed 
departments to “not apply the 2020 Rule in a manner that would change the application or level of NEPA that 
would have been applied to a proposed action before the 2020 Rule went into effect on September 14, 2020.” 

In consideration of recent updates to federal regulations, orders, and guidance, cumulative effects of 
implementation of reasonably foreseeable projects are analyzed. Cumulative impacts have been defined by the 
CEQ regulations in 40 CFR 1508.7 as “the impact on the environment which results from the incremental impact 
of the [proposed] action when added to other past, present, and reasonably near future actions regardless of what 
agency (federal or non-federal) or person undertakes such actions. Cumulative impacts can result from 
individually minor, but collectively significant, actions taking place over time.” Cumulative impacts include the 
direct and indirect impacts of a project together with the past, present, and reasonably near future actions of other 
projects. According to CEQ’s cumulative impacts guidance, the cumulative impact analysis should be narrowed 
to focus on important issues at a national, regional, or local level. The analysis should look at other actions that 
have affected or could affect the same resources as the action alternatives. Actions considered in this cumulative 
analysis include activities authorized under the Trinity River EIS and ROD and the 2009 Master EIR (see 
https://www.trrp.net/program-structure/foundational-documents/ for more information).  

4.1  Channel Rehabilitation Projects  

The 2009 Master EIR includes a chronology of the management actions relevant to the Trinity River Basin 
between 1938 and 2008 (Section 1.4.4, pages 1 through 8). Additional details concerning the legislative and 
management history can be found in the Trinity River EIS and the EA/Final EIRs for TRRP projects constructed 
between 2005 and 200837. The Master EIR (Section 1.4.5, pages 1-10 through 1-15) also contains a summary of 
the restoration activities undertaken since the signing of the ROD and brief discussions of other watershed 
restoration programs and activities occurring within the basin. These documents are on file at the TRRP office in 
Weaverville, California and the Weaverville public library and are also available on the TRRP website located at: 
http://www.trrp.net. 

Based on input from the lead and cooperating agencies, the cumulative impacts Section provided in Chapter 5 of 
the 2009 Master EIR listed foreseeable channel rehabilitation projects. The geographic scope of the area examined 
for cumulative effects in this assessment was the Trinity River corridor between Lewiston Dam and the 

 
37 Environmental documentation and project descriptions for each are available 

https://www.trrp.net/dataport/rad/?what=table-trrpmainstem. 

https://www.trrp.net/program-structure/foundational-documents/
http://www.trrp.net/
https://www.trrp.net/dataport/rad/?what=table-trrpmainstem
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confluence of the North Fork Trinity River at Helena, California. The following projects were considered in this 
section of river and are still considered timely and relevant: 

• Fish Habitat Management 

• Trinity River Mainstem Fishery Restoration Project 

• California Coastal Salmonid Restoration Program/Five-Counties Salmonid Conservation Program 

• Clean Water Act Section 303(d) Total Maximum Daily Load Requirements Program 

Since 2009, the TRRP has implemented projects at all the Phase 1 channel rehabilitation sites and at nine of the 
Phase 2 sites. The Deep Gulch and Sheridan sites were constructed in 2017. The Bucktail site constructed in 2008 
was expanded in 2016 to include additional areas. The Dutch Creek project was constructed in 2020. The 
Chapman Ranch Phase A site was constructed in 2019, and the Phase B site is under construction in 2021. The 
Oregon Gulch project is scheduled to begin between 2021 and 2023, and Sky Ranch is proposed for 2022 or 
thereafter. These projects would cumulatively improve anadromous fish spawning and rearing habitat throughout 
the extent of the Trinity River and, taken together with the Proposed Action’s potential beneficial impacts to the 
watershed identified in the analysis, would result in increased efficacy of TRRP’s restoration efforts toward the 
ROD’s objectives.  

4.2  Watershed Restoration Projects  

Since 2009, there have been several watershed restoration and road sediment reduction projects implemented by 
various agencies and organizations throughout the Trinity River basin. While some of these were considered in 
the 2009 Master EIR, the Forest Service, Five Counties Salmonid Conservation Program, Watershed Research 
and Training Center, and Trinity County Resource Conservation District have been funded for and/or completed 
additional projects intended to improve watershed conditions, restore aquatic habitat, improve aquatic 
connectivity, and reduce road-related sediment delivery to streams and rivers. These watershed restoration 
projects are intended to improve water quantity and quality as well as rearing habitat in the Trinity River 
Watershed and, taken together with the Proposed Action’s potential beneficial impacts on the watershed identified 
in the analysis, would result in increased efficacy of TRRP’s restoration efforts toward the ROD’s objectives. 

4.3  Gravel Augmentation Projects 

The TRRP continues to add coarse sediment (gravel) at five permitted locations downstream of Lewiston Dam, 
and fine sediment impairment in the Grass Valley Creek area has been remediated (e.g., from the Hamilton 
ponds). In addition, TRRP-managed flows have been implemented yearly since 2004. Ongoing monitoring efforts 
by TRRP partners continue to document improvements in habitat use and restoration of alluvial processes and 
riparian vegetation. Gravel augmentation projects are intended to improve anadromous fish spawning and rearing 
habitat in the Trinity River and, taken together with the Proposed Action’s potential beneficial impacts to the 
watershed identified in the analysis, would result in increased efficacy of TRRP’s restoration efforts toward the 
ROD’s objectives. 
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• Megan Simon  Natural Resource and NEPA Specialist 
• Paul Zedonis Natural Resource Chief 
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Yurok Tribe Fisheries Program, Weaverville, California  
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Hoopa Tribal Fisheries, Hoopa, California  
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California Department of Fish and Wildlife, Arcata, California  
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• Emily Thorn   Project Manager/Ecologist 
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1.  Public Scoping Materials 

Public scoping for the Winter Flow project began on May 18, 2021, and it ended on June 18, 2021. At the onset of 
the public scoping period, notices informing the public of the intent to begin the environmental review process 
were posted on the TRRP and Reclamation websites and at the TRRP Weaverville office (see Figure A-1). 
Electronic scoping notices were emailed to stakeholders and hardcopy notices were mailed to local landowners 
along the river corridor and interest groups.  

The TRRP received comments from 72 individuals or organizations, totaling 79 unique comments categorized 
into eight topics. Scoping comments were reviewed and categorized by principal issue of concern. Table A-1 
summarizes the types and topics of comments received.  

Table A-1. Summary of Scoping Comment Types or Topics 

Scoping Comment Type or Topic Total 
Public Notices from TRRP or Other Entity 5 

Individual Commentors – Individuals or Organizations 72 

Comments by Topic 79 

All impacts 1 

Fishery Resources 9 

Hydrology and Flooding 2 

Methodological and Scientific Approach and Rationale 8 

Recreation – Boating 53 

Recreation – Boating and Fisheries 2 

Recreation – Fishing 1 

Water Quality 2 

Table A-2 gives the name of each commenter (individual or organization) and the text of the comment as well as 
the scoping comment topic and where the comment topic is address in the Winter Flow Project EA. 
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Figure A-1. Winter Flow Project Scoping Notice. 
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Table A- 2. Scoping Meeting Comments and Summarized Responses 

Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Hydrology and 
Flooding 

John Braz My Questions are: 
1. How is this going to affect the flood plain in the Junction City area? 
2. What effect will it have on bank erosion to our respective properties? 
3. Will it affect the current FEMA Flood zones as they stand now? 
4. Has the inflow from the tributaries below the dams been taken into 

consideration? 
5. Can you breakdown the flow cart from acre feet being released during 

various acreage feet released to cubic for the various releases?  
ex. (sic): 60,000 acre (sic) ft. how many cubic feet a minute, 80,000, 
120,000, 180,000, 220,000. 

Section 3.3: Hydrology and Flooding 

Recreation - 
Boating 

Lin Okelley I boat the Trinity in the summer Section 3.7: Recreation 

Recreation - 
Boating 

Megan Futscher I have heard that there are plans to stop or greatly reduce water release to 
the Trinity river (sic) during the summer months. I wanted to write to say 
that I have rafted and whitewater kayaked on the Trinity river many times 
from the time I was a child up until now as an adult. The river has been 
such a valuable outdoor recreating experience for me and it would be 
devasting to loose (sic) the possibility of boating on it.  I would like to 
strongly advocate for the continuing of the summer releases, at least on 
weekends, to maintain the river for recreational boaters. 

Section 3.7: Recreation 

Fishery 
Resources 

Hahn Archiblad I support this proposal. If it is good for the fish, I agree! Section 3.6: Fishery Resources 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Evan Drath The Trinity River has been the rafting and camping destination of choice 
for my family for almost 20years. My wife and I took our first rafting trip 
as a young couple to Hayden Flat in the Summer of 2004. Since then (sic) 
we have celebrated birthdays, friendships, and family vacations to the 
Trinity – enjoying both private and commercial rafting experiences. 
Recently, we took our 10 year old (sic) son and his best friend and family 
for a multi-day camping/rafting trip – introducing them to this beautiful 
and rare area. It is hard to overstate what a loss it would be if The Trinity 
River and the area surrounding it were reduced to fish flow during the 
Spring and Summer months. Please maintain the Spring and Summer 
releases. Feel free to contact me for more input. Thank you for your time. 

Section 3.7: Recreation 

Recreation - 
Fishing 

Randy Hamann - Steel 
Bridge Guides 

To Whom it may concern, I am a licensed/permitted fishing guide on the 
Trinity River, (sic) and have been since 2010. I have read your proposal 
and am in favor of implementing what’s been proposed. My only 
additional comment would be to consider using the allocated water for the 
Winter Flushing events to instead maintain a higher minimum Winter 
flow, the current Winter minimums allow the river water to get too cold 
and don’t represent what pre-dam Winter flows would have been. 

Section 3.4: Water Quality, 
Section 3.6: Fishery Resources 

All impacts Rick Barton I do not support this project. I disagree with all the possible impacts. Non-substantive 
Recreation - 
Boating 

Sean  I boat the trinity in the summer! Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Alex Bowlds I am not in favor of the proposed Trinity River water release schedule. 
The proposed schedule will eliminate whitewater recreating on the river 
during the summer months. This will have an adverse impact on the 
already struggling businesses that depend on tourism and recreation 
dollars that come with people that use the river during the summer 
months. Please continue with the current release schedule. It that is not 
possible, at least provide increased weekend and holiday releases that 
support whitewater recreation. Weekend and holiday releases don’t need 
to be 24 hours per day. They can be scheduled to reach the peak flow at 
Pigeon Point at 10:00am and drop off by 5 or 6pm each day. All 
stakeholders should have a voice in the decision to change the release 
schedule. Many of us have been using the Trinity River for a variety of 
uses for decades. The whitewater boating community is just one of the 
stakeholders. I strongly believe that reasonable compromises can be made 
to the benefit of all. 

Section 3.7: Recreation 

Recreation - 
Boating 

Ben Gravitz The proposed flow changes for the Trinity river (sic) would essentially 
eliminate most of the spring and summer white water boating season and 
therefore should not be allowed to go forward. Thousands of commercial 
and recreational paddlers use the river for their livelihoods and recreation, 
not to mention the lodging and food service businesses that would be 
adversely impacted by this proposal. The river is currently managed to 
balance the interests of power generators, agriculture and recreational 
river users while protecting fish. This new proposal radically disrupts that 
balance and needs to be stopped now. Please let me know what you will 
do to preserve this balanced approach and the spring/summer flows on the 
Trinity. 

Section 3.7: Recreation 

Recreation - 
Boating 

Bree Schaider Dear federal government organization who fairly represents all people, 
and protected waterways. Please continue higher summer flows to allow 
for not only summer boating but also encourage healthier waters for 
flora/fauna. 

Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Ida Crawford I am a kayaker from Chico who enjoys boating the Trinity all summer. 
Usually do the Pidgeon Point run. Please do not drop the flows during the 
summer to the proposed levels. That would ruin the experience. 

Section 3.7: Recreation 

Recreation - 
Boating 

Marilyn Freedberg I boat the Trinity River in the summer. It is one of my favorite rivers and 
our kayaking club has its biggest annual trip there over the 4th of July 
weekend, for more that (sic) 20 years.  

Section 3.7: Recreation 

Recreation - 
Boating 

Paul Futscher Thousands of people have boated the Trinity River on late spring and 
summer flows particularly after the ROD 2000 that put water back into the 
river more often. Besides rafting companies and individuals paddling groups 
from all over come up and run it: Gold Country Paddlers, Loma Prieda 
Paddlers, Shasta Padders, AW, Sierra Paddling clubs, and many more. Hell-
hole (sic) is know (sic) throughout the paddling community. Please refer to 
Dream flows for guides to the river: 450cfs is not really a boatable level. 
The boating mostly stops once the river drops much below 1,000cfs with a 
preferred level of 1,500cfs-3,000cfs. I read the proposal and under the new 
plan and a normally wet year the boating would end the very beginning o 
June instead of July 15th – six weeks earlier. Effectively this will end white-
water on the Trinity. This should be considering in your planning. 

Section 3.7: Recreation 

Methodological 
and Scientific 
Approach and 
Rationale 

Russell Giuntini I read with great interest your proposed flow management plan hoping TRRP 
would lay out the science to justify the proposed flow changes. On any 
number of occasions in the past I’ve been told Kyle was completing a study 
that would lay out the science behind any new flow regimen Most recently 
that subject came up at one of the stops during Congressman Huffman’s float 
of the river wherein we were told the study was near completion but needed 
peer review. Is Kyle’s study complete? Has it been peer reviewed? With that 
in mind I am requesting a copy of any and all scientific papers that TRRP 
believes support the proposed the flows set forth in the scoping notice. Thank 
you. 

Appendix C – Draft Supplemental 
Information Report,  
Appendix G – Resource Analysis Method 
and Results 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Topic(s) Individual or 
Organization 

Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Joe Burns I kayak the Trinity in the summer. Section 3.7: Recreation 

Recreation - 
Boating 

Johnny Newsome I am writing to voice my desire to have recreational white water (sic) flows 
be factored into any future Trinity River release schedules. I retired to this 
area in large part because I am an avid kayaker and I often enjoy Boating on 
the Trinity. 

Section 3.7: Recreation 

Water Quality,  
Methodological 
and Scientific 
Approach and 
Rationale 

Jvorp Years 2020 and 2021 have been classified as Critically Dry. The TRRP 
would commence December 15, 2020 (sic) with the withdrawal of a 
significant volume of water from Trinity Lake (Flow Synchronization). 
Unless historic rainfall occurs before Flow Synchronization commences, 
lake levels will be low perhaps historically low. Water quality of Trinity 
Lake will certainly be unknown and may be compromised. Synchronizing 
the Trinity River will also impact Lewiston Lake. The impact of replacing 
water in Lewiston Lake and the Trinity River with the water remaining in 
Trinity Lake in December of 2020 must be analyzed. In fact (sic) the benefit 
of starting ay study after 2 years of Critically Dry rainfall must be fully 
explored. 

Chapter 2: Description of Alternatives, 
Section 3.4 Water Quality,  
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis Method 
and Results 

Recreation - 
Boating and 
Fisheries 

Walter Melville I have boated the Trinity River in the late spring or summer. You must also 
consider the effect of exporting the Trinity River flows on the endangered 
salmon on both the Trinity and Klamath Rivers. 

Section 3.7: Recreation 

Recreation - 
Boating and 
Fishing 

Morgan Milligan I am a whitewater rafter and fishing enthusiast. This new proposed river 
flow management plan effectively eliminates boating and diminishes fishing 
on the Trinity during summer months. This does not help support the 
boating, fishing, or economy of the nearby towns and communities. Bad 
choice I paddle and fish the Trinity River every year. I help keep the local 
business alive by spending time in the area. Keep the boating flows as they 
are…Please!!! 

Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Paul Raffaeli Please support white-water boating on the Trinity with continued summer 
flows. I do paddle the Trinity River and would really like summer releases 
to continue. 

Section 3.7: Recreation 

Topic(s) Individual or 
Organization 

Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Paul Eilers Please continue to release summer flows to allow rafting and kayaking on 
the Trinity. 

Section 3.7: Recreation 

Recreation - 
Boating 

Suzanne Remien I boat the Trinity River in the summer! Section 3.7: Recreation 

Recreation - 
Boating 

Bruce and Sharon 
Schumacher 

We have kayaked and canoed the Trinity River in California for years. We 
want the boatable releases to continue for us and the boating community. 

Section 3.7: Recreation 

Recreation - 
Boating 

Joe Simpkin Mr Gutermuth, I’m associated with 3 or 4 Nor Cal whitewater boating 
groups. The proposed summer Trinity release schedule (450 cfs, +/-50% of 
the “Trinity River’s flow) has a lot of folks riled up. I don’t have an 
opinion quite yet, but am trying to understand the nuts and bolts of TRRP’s 
decision. I’ve got two basic questions and was hoping you could answer 
them. Is the “flow of the Trinity River” defined as the release of the 
Trinity Lake? If not, how is the “flow of the Trinity River” defined or 
calculated? I counted at least a dozen tributaries to Trinity Lake upstream 
of Lewiston. 

Chapter 2: Description of Alternatives 

Methodological 
and Scientific 
Approach and 
Rationale 

Ted Couch Writing to say I OPPOSE proposed changes, and believe the TRRP should 
continue with current program. While there has been some scientific 
research on this, the conclusions are not firm enough to justify such a 
change. This would have serious impacts to the viability of the region, 
economics, and beyond.  I urge you to please continue with current release 
operations, thank you. 

Chapter 2: Description of Alternatives, 
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis Method 
and Results 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Joe Simpkin Thanks for the email Mr Gutermuth (sic). I know that the TRRP is most 
concerned with trying to maintain a healthy fish spawning environment, 
and I applaud that. You said: “Trinity River releases are those that come 
from Lewiston Lake and flow downstream in the Trinity River versus 
those that flow via tunnel to the central valley.” The part I’m interested 
in right now is the direct source of Lewiston Lake water, +/-50% of which 
is released into the Trinity River. It would seem obvious that the water 
came from Trinity Lake, but I wanted to be certain of that before I opened 
my mouth and took a position. I was looking online to try to find the 
numbers on the water diverted from Trinity Lake to the CVP (and other 
interests) to compare that to the flows that actually reached the Trinity 
below Lewiston. I would love to know how much West lands (and others) 
get from Trinity Lake, but I haven’t yet found a source for those numbers. 
Might you be able to direct me? 

Chapter 2: Description of Alternatives 

Recreation - 
Boating 

Whitney Cary Please do not change the flow plan on the Trinity River. This will make late 
spring and summer boating recreation on the Trinity nearly impossible. I 
would like to ask that you continue with the current release schedule and 
give weekend releases during the summer. If the flow plan is changed now, 
it will be nearly impossible to reverse it with Ag and power resisting the 
change back. Please consider releasing the water from the top of the water 
column, not the bottom, with current release schedule. 

Section 3.7: Recreation 

Recreation - 
Boating 

Zak Leiby I’m an avid whitewater boater and grew up on the Klamath river. I’ve been 
paddling all over California for 30 years and the Trinity river is one of the 
most amazing whitewater rivers in the State. These proposed changes could 
drastically alter the boating season and harm the local economy. I urge you 
to reconsider these changes. 

Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Hydrology and 
Flooding 

George Zengal Handwritten. Feels the comment period is too short for such a major 
project. Questions include: 
Will proposed flow changes be into perpetuity 
Will changes result in levels above 2016 FEMA flood plane 
Will flows be at or above existing 2016 100 yr boundary 
If 2 and or 3 above are yes, then for what periods each year 
Resident has pump house that could be inundated 
Will this affect septic/leach fields 
May have significant property value effects 
See full comment on following pages  

Chapter 2: Description of Alternatives, 
Section 3.3: Hydrology and Flooding 

Recreation - 
Boating 

Mark Mills I have been boating and fishing on the Trinity River for many years thanks 
to summer recreational flows. I would like the summer flows to continue. 
Please take the steps required to make this happen and kindly notify me of 
any proposed changes. Summer river users help the local economy by 
purchasing goods and services in the river towns. It would be a big 
economic hit to the area if summer flows were discontinued. 

Section 3.7: Recreation 

Recreation - 
Boating 

Matt Porter I have been kayaking on the Trinity River since 1999. I run The Burnt 
Ranch Gorge Section (sic) of the Trinity River all year. I run the Burnt 
Ranch Gorge and Pidgeon Point sections between 450 cfs and 3000 cfs on 
the Burnt Ranch gauge. The best flows for recreational Kayaking on the 
burnt ranch are 800cfs – 2500 cfs @ Burnt Ranch (1000cfs is the very best) 

Section 3.7: Recreation 

Recreation - 
Boating 

Val Vigil I kayak the Trinity, Pigeon Pt. run almost every weekend until the flows get 
below 600 CFS. I prefer it between 900 and 2000 CFS. It is usually too low 
by August, but if it could flow longer I would love it. 

Section 3.7: Recreation 

Recreation - 
Boating 

Loren Powers As a boater I request that you please allow summer release to continue. 
This is critical for our environment and for recreational purposes. We find 
such joy from this section of river. 

Section 3.7: Recreation 

Recreation - 
Boating 

Russ Barrett I boat the trinity during the summer Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Urs Since 1991 I have been boating on the Trinity river, about 20 to 30 days per year. 
I hope to be able to continue to do so for many years to come. 

Section 3.7: Recreation 

Recreation - 
Boating 

Ryan Enright My name is Ryan and I am a whitewater kayaker who enjoys boating the main 
Trinity (also NF East Branch when flowing). American Whitewater has asked us 
to weigh in on our flow preferences and time of year that we boat. Basically, I 
boat here whenever I can! Typical periods of activity are very end of December, 
early January and summer (August, it would seem). From my kayak log: 
However, as you can see, this year I kayaked in May when the river was 
pumping at its highest, 2000 cfs and down to 1500 cfs by the end of the week. If 
I could have it my way, I’d boat it at 1500 cfs and up everytime. These flows 
have the best haystack waves and HellHole is most successfully run! Also, Good 
Morning America, Pinball and FishTail had excellent wave trains as well! 

Section 3.7: Recreation 

Recreation - 
Boating 

Jeff Wasielewski I paddle the Trinity River in my inflatable kayak in the months of August and 
September. My preferred flow level as measured at the Burnt Ranch Gorge 
Gauge is 1,500 cfs. I am concerned that the TRRP will reduce the flows in 
August and September. 

Section 3.7: Recreation 

Recreation - 
Boating 

Madeline Dannewitz  My name is Madeline and I’ve been a guide on the trinity river for three seasons. 
I boat the river year round (sic), whenever the flows are high enough to boat. My 
favorite commercial level for rafting this beautiful river is anywhere from 850-
2,000 CFS. Of course us private (sic) boaters all love those big flows of above 
2,000 CFS though! It breaks my heart for this season, as the flows have already 
dropped in June to what they usually are in August, around 450 CFS. Please help 
our recreational boaters and fish by keeping the flows up! 

Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

David Cheung  I'd like to weigh in on the new proposed changes to the flow schedule on the 
Trinity River. We are not local to the area, but we do visit regularly during 
various times of the year, including late May, June, and sometimes in July. We are 
recreational boaters and always appreciate flows that benefit us as well as the 
wildlife on this pristine river. I personally prefer flows between 1,000 to 2,500 cfs 
depending on water management needs, but I've been known to boat as low as 500 
cfs, although some sections become somewhat hazardous at those flows. 

Section 3.7: Recreation 

Recreation - 
Boating 

Beth Gaydos  White water kayak Pigeon Point. Prefer 2,000 cfs Section 3.7: Recreation 

Fishery 
Resources 

Life in Balance While your efforts to improve fish habitat are applaudable we should admit they 
are based on the fallacy that humans can control natural systems better than nature 
can, as evidenced by the predicament we are now in. The only true course of 
action we should pursue is the removal of all dams and to disallow properties to 
be developed in regions prone to flooding lest they choose to accept the 
responsibility. The collapse of the salmon population and the oceans in general 
will continue until we swallow our pride and attempt to live in harmony with 
nature instead of trying to control her. We treat the oceans like dumping grounds 
and allow over-fishing. We choose immediate convenience over long-term 
responsibility. This way of life is not sustainable and our children and their 
children will reap the sorrowful harvest. Let us remove the dams and let nature 
resume her work. We can adapt around the conveniences in favor of a healthier 
ecosystem. 

Section 3.6: Fishery Resources 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

William Thorpe  I have run the Trinity from Pigeon Point to the confluence with the Klamath 
including Burnt Ranch At flows from 450 to 12,500 cfs. I worked commercially 
through the 1990’s when Big Flat was a thriving whitewater town like Coloma, 
CA. Pigeon Point prime level is 1200-1400cfs. Safest and most forgiving level is 
1600cfs. Burnt Ranch prime is 1400cfs. Hayden to Cedar is prime 1200-2400cfs. 
Picket Fence rapid becomes dangerous at 600cfs and basically unrunnable below 
525cfs. There is metal in river left at low flows. Big Flat to Hayden is scenic and 
fun with many options for access. I have held a permit (not covid time) and in the 
future wlll hold a permit with USFS under Disabled Adventure Outfitters. We 
serve people with bleeding disorders. Teenagers spend a week from as far as 
Fresno. In good years we held trips for groups from Michigan and Texas. People 
will travel long distance to experience the Trinity. It is difficult to book trips when 
we are not sure of water. I try to book camps earlier and earlier each year. But kids 
are in school until mid-June. We need to write a grant to Boating and Waterways 
to improve access at Cedar Flat. The Tunnel Flat run with put-in at Hawkins Bar is 
a beautiful run. I live in Humboldt County because the close proximity to the 
Trinity River 
I have boated the Trinity all 12 months of the year. Wetsuits, dry suits, swim suit 
(sic). Smith River winter. Then Salmon River until it drops under 3.5 feet. Then 
it’s Trinity every weekend until Picket Fence is too low. Hell Hole is not very safe 
to run under 625cfs. One year I portaged my canoe at 550 and recommended the 
raft do the same. They ran it and a hemophiliac broke his femur. Drove him to 
Weaverville and got airlifted to Sac 

Section 3.7: Recreation 

Recreation - 
Boating 

Laura Heron  I am a whitewater kayaker and I boat regularly on the Trinity River in the spring, 
summer and fall. My preferred release flows are between 1000-3000cfs. 

Section 3.7: Recreation 

Water Quality 
Fishery 
Resources 

Anna Sierra-Nowell  We want clean water. For the fish so they can sustain humanity. You won’t know 
the price of water until the well runs dry. 

Section 3.4: Water Quality, 
Section 3.6: Fishery Resources 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Wes Schrecongost I am writing in regards to new flow management in the trinity river. I spend a 
large amount of time on the trinity river. It’s a special place to me where I learned 
to kayak at the age of 30. I then spent as much time on this river due to the beauty 
and adventure that are available. I tend to spend a large amount of time with my 
friends on the burnt ranch gorge section where I’ve been able to form relationships 
with many dear friends because of these opportunities provided by these flow 
releases. I’d say I kayak burnt ranch gorge 3-5 times a week and we have our 
weekly run every wed night after work during the long summer hours. I hope that 
I’ll be able to continue These summer adventures with my friends 

Section 3.7: Recreation 

Recreation - 
Boating 

Bruno Pitton  Please consider recreational boaters when determining flow schedule proposal. Section 3.7: Recreation 

Recreation - 
Boating 

Carolyn Atwood  I support American Whitewater in their comments on the winter flow variability 
on the Trinity River. Specifically, I (sic) boat the Trinity during the spring and 
summer months. I support an increase in the minimum flow to a level above 600 
cfs during the summer months.  

Section 3.7: Recreation 

Recreation - 
Boating 

Masa Oto  Time of Year: June ~ October (after snow melt season is over and before rainy 
season begins). Flow level at Burnt Ranch Gorge: 900-1400 cfs. Dam Release for 
Trinity river (sic) can give CA paddlers’ community super high quality white 
water while many rivers are un-runnable in summer to autumn. There have been 
450-500 cfs release in dry-time (sic)of other rivers, but higher flows in several 
days every month would be much desirable. 

Section 3.7: Recreation 

Methodological 
and Scientific 
Approach and 
Rationale 
Fishery 
Resources 

Benson Kanemoto This new flow proposal is being investigated because after 20 years someone 
noticed it’s not working? (sic) If it’s working why change it? The only thing I’ve 
seen is gravel filling up the holding pools for salmon and steelhead. Meanwhile, 
the high flows through Lewiston lake (sic) destroy all weed beds and the insects 
that feed the trout. 

Chapter 2: Description of 
Alternatives,  
Section 3.6 Fishery Resources, 
Appendix C – Draft Supplemental 
Information Report 
Appendix G – Resource Analysis 
Method and Results 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Bill Tuthill I have paddled all sections of the Trinity river (sic), and would like summer 
releases to continue. 

Section 3.7: Recreation 

Topic(s) Individual or 
Organization 

Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

David Rodriguez I boat the Trinity river (sic)in the summer. Section 3.7: Recreation 

Recreation – 
Boating 

Mike Michalak, The 
Fly Shop 

See full comment on following pages. Section 3.6: Fisheries Resources, 
Section 3.7: Recreation 

Recreation - 
Boating 

Mariah Hagstrom  Hi my name is Mariah Hagstrom. Our preferred Trinity river flow is 1,800-
2000Ccfs 

Section 3.7: Recreation 

Recreation - 
Boating 

Davide Sartoni  I paddle the Trinity River from March to July and prefer flows between 1,000-
1,500 cfs at Burnt Ranch Gorge  

Section 3.7: Recreation 

Recreation - 
Boating 

Ginger Shaffer My name's Ginger and I love kayaking the pigeon point section of the Trinity 
River. I heard about the proposal to lower the flows during the summer months. I 
usually boat there year round (sic) but it's always nice to have a dependable run 
within my area so I can get on the water. Of course (sic) I enjoy high water out 
there, but I also enjoy around 800 cfs. I hope it works out and the boating 
community has a dependable run year round! 

Section 3.7: Recreation 

Methodological 
and Scientific 
Approach and 
Rationale 
Fishery 
Resources 

Jed Fish See full comment on following pages. Chapter 2: Description of 
Alternatives, 
Section 3.2: Geomorphology and 
Soils, 
Section 3.3: Hydrology and 
Flooding, 
Section 3.7: Recreation, 
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis 
Method and Results 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Methodological 
and Scientific 
Approach and 
Rationale 
Fishery 
Resources 

Andrew Harris, Trout 
Unlimited 

See full comment on following pages. Chapter 2: Description of 
Alternatives, 
Section 3.6: Fishery Resources, 
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis 
Method and Results 

Topic(s) Individual or Organization Comment Text Concerns Addressed in EA 
Fishery 
Resources 

Allen Houston See additional attachments on following pages. Section 3.6: Fisheries Resources, 
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis 
Method and Results 

Recreation – 
Boating 

David Steinhauser, Trinity 
River Rafting 

See full comment on following pages. Section 3.6: Fishery Resources, 
Section 3.7: Recreation 

Recreation - 
Boating 

Theresa Lorejo-Simsimon, 
American Whitewater 
Association 

See full comment on following pages. Section 3.6: Fishery Resources, 
Section 3.7: Recreation 
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Topic(s) Individual or 
Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

American Whitewater 
Association 

On Wednesday June 2, Seth Naman (NOAA) and Kyle De Juilio (YTFP) 
Theresa L. Lorefo-Simsiman and Dave Steindorf of the American 
Whitewater Association (AWA). Goals of the meeting were to inform AWA 
staff about the planned flow releases patters in the proposed action, and 
TRRP affiliates to hear any concerns or feedback from AWA staff. Seth 
presented background information on the ROD and current flow patterns, 
including the proportions of the water year flow volume that currently occur 
before and after mid April, as well as the historical proportions. Kyle 
presented the post ROD hydrographs, both with and without the proposed 
action. Seth and Kyle fielded questions from the AWA staff including 
particulars on the proposed action, changes to flows during the spring 
months, and AWA staff agreed to look into (sic) particular flows, locations, 
and time of year that may be of concern to their constituents, and circle back 
with Kyle and Seth. Overall (sic) the AWA supported the flow actions in the 
proposed action but wanted to evaluate the proposed action further. 

Section 3.6: Fishery Resources, 
Section 3.7: Recreation 

Methodological 
and Scientific 
Approach and 
Rationale 
Fishery 
Resources 

Chairman Byron Nelson, 
Jr.,  
Hoopa Valley Tribe 

See full comment on following pages. Chapter 2: Description of 
Alternatives, 
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis 
Method and Results 

Recreation - 
Boating 

Matthew Hollifield  I am reaching out regarding the Trinity River Restoration Program/Winter 
Flow Variability Action. My name is Matthew Hollifield, and I am among the 
many that enjoy rafting the Trinity River in the summer. I typically boat with 
a larger group on or around the 4th of July. Ideal flow level is 1,800 - 2,000 
CFS as measured at Burnt Ranch Gorge. Please continue to make recreational 
rafting a viable summer activity on the Trinity River. 

Section 3.7: Recreation 
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Recreation - 
Boating 

Dave Bish My name is David Bish and I moved to Northern California 30 years ago 
specifically for the wilderness opportunities including, first and foremost, the 
white water (sic) opportunities. I consider the Trinity River to be my home 
river. I have boated it at many different levels and find it is both a challenging 
river as well as a great destination for introducing new boaters to the sport. I 
generally boat the Pigeon Point to Big Flat and Hayden Flat to Cedar Flat 
sections. I find that my favorite river flows are in the range of about 800-1800 
cfs - a little higher and a little lower are acceptable. Please feel free to contact 
me if you wish additional input 

Section 3.7: Recreation 

Recreation - 
Boating 

Mary Nishioka and Jim 
Tornillo, Shasta Trinity Fly 
Fishers 

See full comment on following pages. Section 3.7: Recreation 

Recreation - 
Boating 

Andy Hertz I’m writing to express my interest in recreational releases on the Trinity 
River. My family rafts and kayaks the Pigeon Point section of the river during 
the Spring, Summer, and Fall. Our preferred flow at the Burnt Ranch Gorge 
gauge is 1800-4000 cfs. 

Section 3.7: Recreation 

Methodological 
and Scientific 
Approach and 
Rationale 
Fishery 
Resources 

Friends of the Trinity River 
(Signed by Andy Hertz, 
Armand Castagna, Clark 
Tuthill, Darrin Victorine, 
Jim Smith, Kyle Catanese, 
Paul Catanese, Scott 
Stratton, Tom Mahan, Trent 
Tuthill, Russ Giuntini) 

See full comment on following pages. Chapter 2: Description of 
Alternatives,  
Appendix C – Draft Supplemental 
Information Report, 
Appendix G – Resource Analysis 
Method and Results 
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Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Joseph Krochka I was asked by American Whitewater to submit my input in consideration of 
possible changes to the scheduled water releases from Lewiston Dam. My 
name is Joseph Krochka. I am a whitewater rafting and kayaking enthusiast. 
And I LOVE boating the Trinity River! While my friends and I boat 
California rivers year-round, my ideal time to boat the "Pidgeon Point" 
section of the Trinity is May, June (sic) and July. I will eagerly make the 
four-hour drive from my home in Auburn, CA to get on the Trinity at least 
once a year during those months. The ideal flow is between 1200 - 1800 
cfs. The Trinity is such a wonderful river! There are sections for ALL skill 
levels of boaters. Added to that are the clear, clean water and outstanding 
fishing opportunities. I hope an agreement can be made to support all 
interests in this outstanding natural resource! 

Section 3.7: Recreation 

Recreation - 
Boating and 
Fishing 

Jessa Rego  I am so happy to hear that the Trinity River Restoration Program is looking at 
the Winter Flow Variability Action to help fish. I learned to kayak and raft on 
Pigeon Point and Hayden to Cedar, (sic) and have been boating there for 12 
years. I will be happy for anything that really helps the fish. Increased winter 
flows would make for more fun winter boating. I like and flow from passable 
to 10k cfs any time of year 

Section 3.7: Recreation 

Recreation - 
Boating 

Davide Sartoni  I paddle the Trinity River from March to July and prefer flows between 
1,000-1,500 cfs at Burnt Ranch Gorge  

Section 3.7: Recreation 
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Organization Comment Text Concerns Addressed in EA 

Recreation - 
Boating 

Jim Froland  I am writing to comment on the newly proposed summer flow releases from 
Lewiston Dam on the Trinity River. Specifically, I'd like you to consider 
incorporating some limited, short-term releases for recreational boating during the 
summer period through the section from Lewiston to Burnt Ranch. My 
experience suggests a periodic flow release of 1500 to 2000 cfs during the 
summer months (measured at the Burnt Ranch gauge) that was timed to coincide 
with weekend boating activities, would provide continued recreational boating 
and substantial economic benefits to the local communities. Background - I 
understand the new Flow Variability Action is being considered to improve fish 
habitat and survival, specifically for Chinook Salmon. For the record, I am in full 
support of your attempts to improve these conditions for fish, and welcome 
ongoing improvements based on current studies and future research. My 
comments here are in regards to your new proposed summer flow releases. I have 
been rafting and kayaking that section of the Trinity River for the past 30 years, 
primarily during the summer period. For more than 20 of those years I have 
hosted an annual float & camp party around the 4th of July using the group camp 
at Pigeon Point. During that same period (sic) I've watched the local rafting 
companies flourish with the improved summer flows, helping the local economy 
and providing summer jobs. These activities will certainly be compromised under 
the newly proposed release schedule. I also understand that there is only so much 
water available, and absolutely agree with the priority to protect and improve the 
Trinity fish runs. But I am writing to request consideration of some type of 
periodic recreational flow releases through the summer period. The Trinity River 
corridor is popular and so well suited for recreational water activities, and current 
heat waves and drought conditions just make it all that much more precious. So I 
would like to suggest some modifications to your proposed flow releases that 
could allow some summer use periods without impacting the water budget in a 
major way. In my experience, I think a minimum flow target for most 
recreational boating on these sections of river would be from around 1500 to 
2000 cfs, measured at the Burnt Ranch gauge. The majority of summer boating 
occurs from Pigeon Point campground down to the bridge above Burnt Ranch, a 
length of about 20 miles. Perhaps a system of short duration recreational flow 
releases could be timed to reach this area on weekends, to coincide with 
maximum potential usage. It would be helpful to have releases last for a 48 hour 
(sic) period, to alleviate the boater crowding that occurs on the South Fork 
American river when the flow rises for just a few hours a day. According to your 
new proposed release schedule, it would be beneficial to have these weekend 
flow releases start sometime in June and continue maybe into August. I think this 
would provide sufficient flows to make the river an important destination for 
recreation and continue the commercial benefits in the local area. 

Section 3.7: Recreation 
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1.1  Extended Comments 

Letter from George Zengal 
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Letter from Mike Michalak, The Fly Shop 
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Andrew Harris, Trout Unlimited 
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Email Correspondence with Jed Fish 

 



Appendix A: Public Scoping 

A-38 

 



Appendix A: Public Scoping 

A-39 

 

  



Appendix A: Public Scoping 

A-40 

Additional Materials from Allen Houston 

In 1996 I was asked by the California Department of Fish and Game to prepare a report and graph of the river 
flow releases and how said releases affect salmon and steelhead in the river, including mortality, fertility, 
depredation, and growth. This report was based on about 300,00 acre (sic) feet of water being sent down the river 
annually, I worked at Trinity River Hatchery from February, 1973 to June, 2012. Most of the time from 1975 as a 
Fish Culturist. This report and graphs are attached. 

In my opinion, based on my education (BS in Fisheries from Humboldt) and many years of working at the fish 
hatchery, it is much better to time flushing flows with natural storm events than non-natural out of season flows 
during the summer and fall. This would be a much more common sense (sic) way of proceeding with water flows 
down the Trinity River than bowing to special interest groups demanding high flow and cold water out of season. 
Such artificial conditions adversely affect growth and survivability of salmon and steelhead making their way 
down the waterway to the ocean and again as they travel upstream to spawn. 
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Letter from David Steinhauser, Trinity River Rafting 
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Letter from Theresa Lorejo-Simsimon, American Whitewater Association 
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Letter from Chairman Byron Nelson, Jr., Hoopa Valley Tribe 
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Letter from Mary Nishioka and Jim Tornillo, Shasta Trinity Fly Fishers  
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Letter from Friends of the Trinity River 
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B-2 

Draft EA Public Comment Period 
The Winter Flow project Draft EA was available for public review and comment from September 17, 2021, to 
October 21, 2021. A virtual public meeting took place on Tuesday, October 5, 2021, at 6 PM Pacific Standard 
Time. Information about the Draft EA and the public meeting is available on the TRRP’s website, Winter Flow 
Variability page (see https://www.trrp.net/restoration/flows/winter-flow-variability/).  

Public Comments on the Draft EA 
Nineteen individual comment letters from members of the public and interested parties were received. The 
commenters names and comment general topics are included in Table B - 1.  

The TRRP reviewed the comments and updated the EA to reflect substantive changes, which are outlined in 
Section 1.8 of the EA. Of the comments receive, eight letters were generally supportive of the Proposed Action’s 
potential benefits to one or more resource; five letters were unsupportive of the Proposed Action; and four letters 
raised methodological or substantive questions that TRRP has reviewed and addressed in the EA and/or in direct 
communication with the commentors. (One letter, from the Friends of the Trinity River, expressed opposition to 
the project and also raised substantive and methodological questions.)  

Two comment letters received were addressed to Secretary of Interior Deb Haaland. These letters, from the Hoopa 
Valley Tribe and the Yurok Tribe, do not address the substance of the EA directly, and are focused on the 
administrative NEPA process. 

Table B - 1. Winter Flow Variability Project Draft EA List of Commenter(s), General Topic, and Section  
of the EA that is Relevant to the Comment. 

Letter and Commenter General Topic Relevant EA Section  
Letter B- 1. Friends of the Shasta 
River – Andy Marx, President 

Supportive of the Proposed 
Action’s potential benefits to the 
Trinity River’s fishery resources. 

Section 3.6: Fishery Resources 

Letter B- 2. The Trust for Public 
Land – John Bernstein, North 
Coast Program Manager 

Supportive of the Proposed 
Action’s potential benefits to the 
Trinity River’s fishery resources. 

Section 3.6: Fishery Resources 

Letter B- 3. Jasmine Williamshen Supportive of the Proposed 
Action’s potential benefits to the 
Trinity River’s fishery resources. 

Section 3.6: Fishery Resources 

Letter B- 4. John Vorpahl Does not support the Proposed 
Action. 

Section 3.6: Fishery Resources 

Letter B- 5. Trout Unlimited – 
Rene E. Henry, California State 
Science Director  

Supportive of the Proposed 
Action’s potential benefits to the 
Trinity River’s fishery resources. 
Requests that adequate notice of 
winter and spring restoration 
releases be issued to recreationists.  

Section 3.7: Recreation  

Letter B- 6. Trout Unlimited – 
Shasta Trinity Cascades Chapter 

Does not support the Proposed 
Action on account of potential 
impacts to recreation and fishery 
resources. 

Section 3.6: Fishery Resources 
Section 3.7: Recreation  

  

https://www.trrp.net/restoration/flows/winter-flow-variability/
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Letter and Commenter General Topic Relevant EA Section  
Letter B- 7. Northern California 
Power Agency (NCPA) – Regina 
Rieger, Federal Power Resource 
Program Manager 

Raised concerns about the 
Proposed Action’s effects on 
future energy value. Reclamation 
has discussed these concerns with 
NCPA and has agreed to conduct 
on-going analysis of the Proposed 
Action’s effect on energy value. 

Section 3.8: Utilities and Energy 

Letter B- 8. Western Area Power 
Authority (WAPA) – Michael 
Prowatzke, Biologist 

Raised concerns about the 
Proposed Action’s effects on 
future energy value. Reclamation 
has discussed these concerns with 
WAPA and has agreed to conduct 
on-going analysis of the Proposed 
Action’s effect on energy value. 
Reclamation reviewed and revised 
analysis where errors were made. 

Section 3.8: Utilities and Energy 

Letter B- 9. Environmental 
Protection Information Center 
(EPIC) – Amber Jamieson, 
Communications and Development 
Director 

Supportive of the Proposed 
Action’s potential benefits to 
fishery resources and the Trinity 
River ecosystem.  

Section 3.6: Fishery Resources 
Section 3.7: Recreation  

Letter B- 10. Paul Futscher Does not support the Proposed 
Action. 

Appendix F: Hydrographs for Each 
Water Year  

Letter B- 11. Dr. Michael T. 
Koterba 

Supportive of Proposed Actions 
potential benefits to fishery 
resources. 

Section 3.6: Fishery Resources 
Section 3.7: Recreation  

Letter B- 12. Steve Ricards Does not support the Proposed 
Action. 

No substantive comment provided 

Letter B- 13. Candice Smith Supportive of Proposed Action’s 
potential benefits to fishery 
resources. 

Section 3.6: Fishery Resources 
Section 3.7: Recreation 

Letter B- 14. Nor Cal Fly Guides – 
Brian Clemens 

Does not support the Proposed 
Action on account of potential 
impacts on the recreation economy 
and effects to fishery resources. 

Section 3.6: Fishery Resources 
Section 3.7: Recreation 

Letter B- 15. Friends of the Trinity 
River 

Does not support the Proposed 
Action on account of potential 
impacts on recreation and fishery 
resources. 

Chapter 2: Description of 
Alternatives 
Section 3.6: Fishery Resources 
Section 3.7: Recreation 
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Letter and Commenter General Topic Relevant EA Section  
Letter B- 16. Save the Klamath-
Trinity Salmon (SKTS) – Tom 
Stokely 

Raises methodological and 
substantive questions regarding the 
analysis of effects to fishery 
resources. The TRRP has spoken 
with Mr. Stokely and SKTS 
constituents regarding their 
concerns and clarified elements of 
the geomorphology, water quality, 
fishery resources, and recreation 
analyses brought up in the letter. In 
some cases, revisions and 
clarifications were made to the EA. 
These clarifications are found 
throughout the EA and Appendix 
G and are outlined in Section 1.8. 

Chapter 2: Description of 
Alternatives 
Section 3.2: Geomorphology and 
Soils 
Section 3.3: Hydrology and 
Flooding 
Section 3.4: Water Quality 
Section 3.6: Fishery Resources 
Section 3.7: Recreation 
Appendix G: Resource Analysis 
Methods and Results 

Letter B- 17. Yurok Tribe – Hon. 
Joseph L. James, Chairman 

Supportive of Proposed Actions 
potential benefits to fishery 
resources 

Section 3.6: Fishery Resources 

Letter B- 18. Hoopa Valley Tribe 
to Secretary Deb Haaland – Hon. 
Joe Davis, Chairman 

Addressed to Secretary Haaland, 
requesting review and an 
administrative injunction to cease 
work on the project. 

Does not address the EA 
substantively. 

Letter B- 19. Yurok Tribe to 
Secretary Deb Haaland – Hon. 
Joseph L. James, Chairman 

Addressed to Secretary Haaland in 
support of the Proposed Action and 
the completion of the NEPA 
process and implementation of the 
project. 

Does not address the EA 
substantively.  
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Letter B - 1. Friends of the Shasta River – Andy Marx, President 
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Letter B - 2. The Trust for Public Land – John Bernstein, North Coast Program Manager 
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Letter B - 3. Jasmine Williamshen 
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Letter B - 4. John Vorpahl 
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Letter B - 5. Trout Unlimited – Rene E. Henry, California State Science Director 
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Appendix B: Public Comments on the Draft EA 

B-11 

Letter B - 6. Trout Unlimited – Shasta Trinity Cascades Chapter 
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Letter B - 7. Northern California Power Agency (NCPA) – Regina Rieger, Federal Power Resource 
Program Manager 
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Letter B - 8. Western Area Power Authority (WAPA) – Michael Prowatzke, Biologist  
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Letter B - 9. Environmental Protection Information Center (EPIC) – Amber Jamieson, Communications 
and Development Director 
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Letter B - 10. Paul Futscher 
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Letter B - 11. Dr. Michael T. Koterba  
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Letter B - 12. Steve Ricards  
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Letter B - 13. Candice Smith  
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Letter B - 14. Nor Cal Fly Guides – Brian Clemens  
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Letter B - 15. Friends of the Trinity River  
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Letter B - 16. Save the Klamath-Trinity Salmon (SKTS) – Tom Stokely 
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Letter B - 17. Yurok Tribe – Hon. Joseph L. James, Chairman  
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Letter B - 18. Hoopa Valley Tribe to Secretary Deb Haaland – Hon. Joe Davis, Chairman  
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Letter B - 19. Yurok Tribe to Secretary Deb Haaland – Hon. Joseph L. James, Chairman  
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As discussed in the Trinity River Winter Flow Variability Project Environmental Assessment, under the Proposed 
Action the flow releases from Lewiston Dam would remain within the ROD-authorized water volumes. A 
hydrograph determined by the TMC and approved by Reclamation and USFWS would continue to be 
implemented based on the water year determination in April, but the schedule of restoration releases would be 
expanded so additional winter releases could occur beginning as early as December 15 each water year. A portion 
of ROD water volumes would be shifted to the winter period to better mimic natural flow conditions. A portion of 
the ROD water would be released during the winter and early spring season in two distinct periods, termed the 
Flow Synchronization Period and the Elevated Baseflow Period. Under the Proposed Action, flows in the Trinity 
River during summer and winter baseflow periods would not fall below the minimum ROD flows of 450 cfs in 
summer and 300 cfs in winter, and the volumes to be shifted to the winter and early spring are in addition to the 
300 cfs winter baseflow release volume. 

The hydrographs in Figure F-1 illustrate the Trinity River flows under existing conditions (No Action), the 
Proposed Action, and the “full natural flow” or un-dammed conditions for the years 2004 through 2019. The 2004 
hydrograph is the first year that the Trinity River ROD was implemented, and 2019 is the most recent year that 
data is available for analysis. The water year for ROD volumes is determined by the April 50% B-120 forecast, 
not the actual water year determination in September, which is reflected in the hydrographs.  

Each hydrograph represents one water year, and shows the preferred threshold flows for recreation activities, 
including shore and wade fishing (300 cfs to 800 cfs), boat fishing (200 cfs to 1,500 cfs), and recreational boating 
(500 cfs to 4,000 cfs). The water year type (normal, dry, wet, critically dry, extremely wet) is denoted on the top 
of the graph. The hydrograph years by water year type are outlined in Table F-1. 

Table F-1. Trinity River Water Year Type and the Corresponding Hydrograph Years between 2004 
and 2019. 

Water Year Type Hydrograph Years 
Normal • 2005 

• 2008 
• 2010 
• 2012 

Dry • 2007 
• 2009 
• 2013 
• 2015 

Wet • 2004 
• 2016 

Critically Dry • 2014 
• 2018 

Extremely Wet • 2006 
• 2017 
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Figure F-1. Trinity River Hydrographs Showing the Existing Conditions (No Action), Proposed Action, and Free 
Flowing Conditions for Water Years 2004 through 2019. 
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1.  Introduction 

This technical appendix provides an in-depth description of the methods used and the result of resource analyses 
completed for the Trinity River Restoration Program (TRRP) Winter Flow Variability Project Environmental 
Assessment (Project). Resources included in the analyses are geomorphology, water quality, vegetation, fisheries 
resources, and power and utilities. 

Federal and state Responsible and Trustee agencies that supported and contributed to this effort include: TRRP, 
the Bureau of Reclamation (Reclamation), the Yurok Tribe fisheries program, the Hoopa Valley Tribe fisheries 
program, National Marine Fisheries Service, California Department of Fish and Wildlife, and the U.S. Fish and 
Wildlife Service. The primary objective of the Project is to enhance habitat for anadromous salmonids of the 
Trinity River.  

2.  Determining the Release Volume and Timing using B120 Forecasting 

Annual water volumes released to the Trinity River from Lewiston Dam are determined by the projected inflow to 
Trinity Reservoir for the October 1 to September 30 water year by the Bulletin 120 (B120) forecast issued by the 
California Department of Water Resources. Each of the five water year types defined in the Record of Decision 
(ROD), from Critically Dry to Extremely Wet. Water year types are determined by the April 1 B120 50% 
exceedance forecast of inflow and allocated a specific water volume (Table G- 1), which are commonly referred 
to as “ROD water volumes.”  

Table G- 1. Water Year Types and Trinity River Inflow. 

Water Year Type Trinity Reservoir Inflow (acre feet) ROD Volume (acre feet) 
Critically Dry <650,000 369,000 
Dry 650,000 – 1,024,999 453,000 

Normal 1,025,000 – 1,349,999 647,000 
Wet 1,350,000 – 1,999,999 701,000 
Extremely Wet ≥2,000,000 815,000 

The proposed action moves some volume of these allocations prior to April 1, and B120 forecasts for February 1 
and March 1 will be used to determine how much water will be moved in any given year. Because the ultimate 
amount of water available for release to the Trinity River from Lewiston Dam in any given year depends on the 
April 1 B120 50% exceedance forecast, and forecasts in earlier months are not always the same as the April 1 
forecast, it is necessary to understand how often earlier forecasts would predict more or less water than will 
ultimately become available. 

Forecasted water volume inflows to Trinity Reservoir were available starting in water year 2004 and used to 
determine ROD water volumes each year since. We compiled B120 50% and 90% exceedance forecasts for 
February, March, and April each year from 2004 to 2021 to evaluate the accuracy of February and March 
forecasts as compared to the April forecast, which determines ROD water volumes each year. For February and 
March forecasted volumes, we identified the water year type, and thus the ROD water volume, which would be 
available for release from Lewiston Dam if the forecasted volume were equal to the April forecast. Because 
annual ROD volumes are determined by the April forecast, this becomes our frame of reference when considering 
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February and March forecasts in terms of whether these earlier forecasts overpredict or underpredict ROD 
allocations. Table G- 2 includes forecasted inflow volumes to Trinity Reservoir from B120 reports from 2004 to 
2021, water year types that determine ROD water volumes, and indicators of how February and March forecasts 
compare to final water year determinations based on April forecasts. Indicators show how far February or March 
forecasts are from the final determination. For example, if a March forecast indicates a dry water year but the 
ultimate determination is a wet water year, “-2” indicates an under-forecast of two water year types. Likewise, if  
a dry water year is forecasted in March and the final determination is a dry water year, a “0” indicates that the 
March forecast was equal to the final determination. 
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Table G- 2. Median (50%) and 90% exceedance of forecasted inflow volumes to Trinity Reservoir (thousand acre-feet), associated ROD water year type (WY Type),  
and accuracy of water year forecast relative to realized water year ROD allocation based on the median April forecast. 

   February     March     April  
Year Median 

(50%) 
WY  

Type1 
WY 

Accuracy2 90% WY  
Type1 

WY 
Accuracy2 

Median 
(50%) 

WY  
Type1 

WY 
Accuracy2 90% WY  

Type1 
WY 

Accuracy2 
Median 
(50%) 

WY  
Type1 

2004 1440 W 0 1050 N -1 1675 W 0 1360 W 0 1580 W 
2005 1286 N 0 910 D -1 1140 N 0 920 D -1 1245 N 
2006 1776 W -1 1278 N -2 1836 W -1 1531 W -1 2105 EW 
2007 830 D 0 550 CD -1 1000 D 0 795 D 0 835 D 
2008 1255 N 0 813 D -1 1130 N 0 880 D -1 1065 N 
2009 711 D 0 386 CD -1 866 D 0 643 CD -1 852 D 
2010 807 D -1 386 CD -2 1310 N 0 1055 N 0 1310 N 
2011 1334 N -1 1040 N -1 1295 N -1 1125 N -1 1800 W 
2012 760 D -1 425 CD -2 650 D* -1 455 CD -2 1025 N 
2013 1235 N 1 860 D 0 955 D 0 730 D 0 828 D 
2014 380 CD 0 145 CD 0 340 CD 0 180 CD 0 395 CD 
2015 1045 N 1 600 CD -1 1055 N 1 830 D 0 934 D 
2016 1370 W 0 1030 N -1 1380 W 0 1085 N -1 1600 W 
2017 1825 W -1 1515 W -1 2200 EW 0 1770 W -1 2265 EW 
2018 690 D 1 500 CD 0 445 CD 0 345 CD 0 530 CD 
2019 1090 N -1 810 D -2 1335 N -1 1060 N -1 1595 W 
2020 870 D 1 635 CD 0 620 CD 0 500 CD 0 515 CD 
2021 710 D 1 475 CD 0 570 CD 0 380 CD 0 530 CD 

1 ROD water year type: CD = Critically Dry; D = Dry; N = Normal; W = Wet; EW = Extremely Wet 
2 Indicator of how far off WY type forecast is from the observed median April 1 B120 forecast. Under-forecasting is indicated as negative integers and over-forecasting as positive integers; e.g.,  
under-forecasting of two water year types (dry vs. wet) is indicated by “-2.”
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3.  Geomorphology and Soils 

3.1  Bedload Yield 
Bedload transport (in tons) in winter by flows that would occur during the Flow Synchronization Period under  
the No Action and the Proposed Action on the Trinity River were estimated at Lewiston, Limekiln Gulch, and 
Douglas City using methods from Buxton (2021). The estimates were made for the same period (December 15  
to February 15) for both alternatives in  water years 2006, 2008, 2015, 2016, 2017, and 2019, using River Basin 
Model-10 (RBM10) flows projected at these stations for each alternative (Jones et al. 2016). The results indicated 
discharges under the Proposed Action transported a substantially larger mass of sediment than discharges that 
would occur if the No Action alternative were maintained (Table G- 3).  

Table G- 3. Bedload yield (in tons) estimated for the No Action alternative and Proposed Action 
alternative. 

 Lewiston  Limekiln Gulch  Douglas City   
Water  
Year 

No  
Action 

Proposed 
Action 

No  
Action 

Proposed 
Action 

No  
Action 

Proposed  
Action 

2006 0 247 42.6 485 1372 3780 
2008 0 269 0 290 34 1524 
2015 0 133 0.1 281 262 1594 
2016 0 136 3.6 372 242 4051 
2017 0 276 4.7 263 397 5208 
2019 0 173 1.5 156 39 2603 

3.2  Coarse Bedload Analysis 
Coarse bedload transport has been used as a surrogate to measure geomorphic work accomplished by prescriptive 
environmental flows since the time of the Trinity River Flow Evaluation Study (USFWS and HVT 1999). Many 
hypotheses were presented about how increases in coarse bedload transport would result in increases in juvenile 
salmonid rearing habitat through planform change and transport of large delta deposits. However, these 
hypotheses have not been verified since implementation of the Record of Decision (ROD) in 2004. Coarse 
bedload yield is presented here to disclose possible impacts of the Proposed Action on both the environment and 
the progress towards ROD objectives. 

Coarse bedload mobilized during water years 2004 through 2019 was estimated for the Proposed Action and  
No Action alternatives using daily average flows predicted by RBM10 (Table G- 4). Bedload was calculated using 
2015 sediment rating curves (Gaeuman and Stewart 2017) for the reaches where rating curves existed. Where 
information was not available, the nearest sediment rating curve was applied. This resulted in the most 
downstream rating curve, located near Douglas City, being applied to the two subsequent downstream reaches.  

For the No Action and the Proposed Action, there is a general increase in the downstream direction for coarse 
bedload, with the notable exception of the Grass Valley Creek (GVC) to Indian Creek Reach. The differences 
between the No Action and Proposed Action vary by water year and location, but generally, over the entire  
period analyzed, the Proposed Action results in a decrease in coarse bedload mobilized for upstream reaches  
and an increase for downstream reaches, with the transition occurring near Douglas City. However, the timing  
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of bedload movement differed between the actions, with the Proposed Action transporting bedload both in the 
winter during accretion events when tributaries are supplying bedload to the mainstem and the spring when ROD 
releases have traditionally mobilized the streambed. It is unclear how these changes would influence progress 
toward the objectives outlined in the ROD. Currently, habitat is relatively plentiful in upstream reaches compared 
to downstream reaches. Increasing geomorphic work in lower reaches through piggybacking on tributary 
accretion to address this habitat bottleneck could be a desirable outcome of the Proposed Action. However, deltas 
that were targeted for mobilization occur in the upper reaches where there is an overall decrease in estimated 
coarse bedload mobilized for the Proposed Action. It is unknown if timing flow release with delivery of sediment 
from tributaries will more efficiently mobilize potential delta deposits or if reduced flow volumes during spring 
geomorphic releases will result in less effective mobilization of these same sediments. Also, spring release 
volume distribution will be subject to the discretion of the TRRP Flow Workgroup, Trinity Management Council 
(TMC), and Reclamation, and could be redistributed or prioritized under the Proposed Action to better accomplish 
geomorphic work than the hypothetical hydrographs that were developed for this analysis. 
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Table G- 4. Estimates of coarse bedload mobilized during water years 2004-2019 for the Proposed Action and No Action alternative using daily average flows predicted by RBM10.  

 Dam to Rush  Rush to GVC  GVC to Indian  Reading to Browns  Soldier to Canyon  Coopers to NF*  

Water Year Proposed Action No 
Action Proposed Action No 

Action Proposed Action No 
Action Proposed Action No 

Action Proposed Action No 
Action Proposed Action No 

Action 
WY2004 255 422 709 1,083 245 344 4,686 4,395 6,463 5,477 8,667 6,987 
WY2005 2,079 600 3,169 1,404 812 470 6,606 5,835 7,791 7,227 9,060 8,679 
WY2006 4,251 7,458 6,364 10,456 1,707 2,533 17,014 19,151 25,052 24,907 34,823 32,392 
WY2007 4 18 27 123 13 55 658 1,348 928 1,570 1,277 1,857 
WY2008 442 373 1,118 932 375 304 4,863 3,853 5,691 4,310 6,546 4,804 
WY2009 2 8 26 85 14 46 791 1,379 1,125 1,772 1,541 2,230 
WY2010 433 434 1,069 1,077 365 365 5,080 5,024 6,420 6,098 7,847 7,251 
WY2011 5,378 9,905 6,648 11,156 1,512 2,309 9,980 11,781 12,493 13,402 15,228 15,238 
WY2012 159 160 548 514 222 190 4,248 3,522 5,620 4,323 7,190 5,330 
WY2013 2 4 15 46 8 23 513 888 679 1,039 902 1,239 
WY2014 0 0 0 0 0 0 93 69 181 111 297 177 
WY2015 548 793 975 1,216 290 301 3,408 2,298 4,740 2,824 6,293 3,571 
WY2016 1,950 1,881 3,113 2,857 857 720 8,912 6,407 12,476 8,303 16,800 10,936 
WY2017 5,830 6,794 7,215 8,161 1,659 1,816 13,853 13,131 20,291 17,926 28,254 24,208 
WY2018 0 0 0 0 0 0 197 148 419 289 713 495 
WY2019 1,175 1,376 1,880 2,217 512 598 6,985 6,423 10,348 8,848 14,414 11,937 
SUM for all 
WY 

22,508 30,226 32,875 41,328 8,593 10,076 87,888 85,651 120,718 108,425 159,852 137,331 

% No action 74 
 

80 
 

85 
 

103 
 

111 
 

116 
 

Note: Reaches are ordered from upstream to downstream, moving from left to right. Bedload was calculated using 2015 sediment rating curves from Gaeuman and Stewart (2017), using the rating curve most applicable to the reach.  
Where information was not available, the nearest bedload rating curve was applied, resulting in the most downstream rating curve, located near Douglas City, being applied to the two reaches further downstream. 
* North Fork (NF). 
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4.  Water Quality – Temperature 

The Program has maintained water temperature objectives for protecting adult salmonids upstream of the North 
Fork Trinity River as measured at Douglas City and the North Fork Trinity River (adult holding targets) and 
outmigrating juvenile salmonids throughout the mainstem river, as measured at Weitchpec (outmigration targets), 
since its inception in 2000. A recent evaluation of programmatic objectives and targets resulted in a 
recommendation for an additional temperature objective for rearing juvenile salmonids in the mainstem Trinity 
River, upstream of and measured at the North Fork Trinity River (rearing target). The rearing temperature target 
has not yet been formally adopted by the TMC. However, it is evaluated because temperatures during the critical 
rearing period is a central focus of the proposed action to move ROD water volumes prior to April 1. 

Compliance with adult holding and outmigration temperature targets have been evaluated annually by calculating 
the degree day exceedances of the targets (Table G- 5). Positive differences between daily average temperatures 
and a given target are summed over the period defined by the target to produce an estimate for each target in each 
year. Compliance with the rearing target is evaluated in the same way for the upper threshold of 16.5 degrees 
Celsius (°C); the lower threshold is evaluated in a comparable manner by summing daily deviations below the 
minimum temperature range of 13°C. In addition, the rearing target is evaluated using the seven-day moving 
average of the daily average (7DADA) rather than the observed daily average temperatures. 

To evaluate the effects of the proposed action on compliance with temperature objectives, we used daily average 
temperatures estimated from RBM10 from 2004 to 2019 for the hypothetical hydrographs consistent with the No 
Action and the Proposed Action alternatives. Exceedances were calculated separately for each temperature target 
for each year for the hypothetical No Action and Proposed Action hydrographs (Table G- 5, Table G- 6, Table G- 7, 
Figure G- 1, Figure G- 2, Figure G- 3). 
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Figure G- 1. Timeseries of degree day deviations of juvenile rearing temperature targets for the Trinity 
River at the North Fork Trinity River for hypothetical hydrographs consistent with the No Action 
(Baseline Conditions) and Proposed Action (Winter Flow Project) alternatives.  

Table G- 5. Annual degree day exceedances of adult spring Chinook Salmon holding temperature targets 
from 2004 to 2019 based on RBM10 temperature modelling of the mainstem Trinity River under 
hypothetical hydrographs consistent with the No Action and Proposed Action alternatives. 

  No  
Action   Preferred  

Alternative  

Year Douglas City 
July 1 - Sept 14 

Douglas City 
Sept 15-30 

North Fork 
Oct 1 - Dec 31 

Douglas City 
July 1 - Sept 14 

Douglas City 
Sept 15-30 

North Fork 
Oct 1 - Dec 31 

2003 2.57 0.00 0.00 0.00 0.00 0.00 
2004 0.00 0.00 0.00 0.00 0.00 0.00 
2005 2.28 0.00 0.00 8.73 0.00 0.00 
2006 0.29 0.00 0.00 0.29 0.00 0.00 
2007 0.00 0.00 0.00 0.00 0.00 0.00 
2008 0.00 0.00 0.07 0.00 0.00 0.07 
2009 0.19 0.13 0.00 1.38 0.13 0.00 
2010 0.00 0.00 1.73 6.50 0.00 1.73 
2011 0.00 0.00 0.00 0.00 0.00 0.00 
2012 0.00 0.00 1.17 0.00 0.00 1.17 
2013 0.00 0.00 0.00 0.00 0.00 0.00 
2014 0.00 2.57 5.03 0.04 7.63 5.03 
2015 9.08 1.07 0.30 10.22 1.07 1.40 
2016 8.91 0.00 0.00 9.49 0.00 0.00 
2017 0.00 0.00 0.00 0.00 0.00 0.00 
2018 8.20 0.00 0.00 8.20 0.00 0.00 
2019 3.29 0.67 0.00 3.49 0.67 0.00 
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Figure G- 2. Timeseries of degree day exceedances of adult spring Chinook Salmon holding temperature 
targets for the Trinity River at Douglas City and the North Fork Trinity River for hypothetical 
hydrographs consistent with the No Action (Baseline Conditions) and Proposed Action (Winter Flow 
Project) alternatives. 

Table G- 6. Annual degree day exceedances of juvenile outmigration temperature targets from 2004 to 
2019 based on RBM10 temperature modelling of the mainstem Trinity River under hypothetical 
hydrographs consistent with the No Action and Proposed Action alternatives. 

   No  
Action   Preferred 

Alternative  

Year WY Type Steelhead 
May 22 

Coho 
June 4 

Chinook 
July 9 

Steelhead 
May 22 

Coho 
June 4 

Chinook 
July 9 

2004 Wet 62.7 1.3 25.1 42.2 33.3 176.0 
2005 Norm 1.3 2.7 13.8 1.2 8.0 54.5 
2006 ExWet 5.0 0.0 12.4 11.2 1.8 109.9 
2007 Dry 0.7 8.7 55.8 21.4 32.2 65.3 
2008 Norm 14.4 0.0 4.3 22.5 2.9 113.7 
2009 Dry 11.0 5.1 56.3 18.0 21.0 64.1 
2010 Norm 0.7 0.2 30.9 2.9 1.0 77.9 
2011 Wet 0.0 0.0 15.6 0.0 0.0 45.2 
2012 Norm 11.8 1.6 13.2 18.1 5.7 70.2 
2013 Dry 1.3 8.3 71.9 25.1 22.4 94.4 
2014 CritDry 36.7 21.5 88.7 71.1 59.9 132.5 
2015 Dry 34.5 8.8 135.4 52.4 56.0 179.1 
2016 Wet 8.0 5.0 23.3 14.9 24.8 144.2 
2017 ExWet 25.9 9.1 32.7 24.5 29.4 117.9 
2018 CritDry 18.7 9.2 67.5 36.0 27.5 79.7 
2019 Wet 26.8 10.0 22.3 26.8 16.6 105.5 
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Figure G- 3. Timeseries of degree day exceedances of juvenile salmonid outmigration temperature targets 
for the Trinity River at Weitchpec for hypothetical hydrographs consistent with the No Action (Baseline 
Conditions) and Proposed Action (Winter Flow Project) alternatives. 

Table G- 7. Annual degree day deviations of juvenile rearing temperature targets from 2004 to 2019 based 
on RBM10 temperature modelling of the mainstem Trinity River under hypothetical hydrographs 
consistent with the No Action and Proposed Action alternatives. 

 No Action  Preferred Alternative  
Year Negative Deviations Positive Deviations Negative Deviations Positive Deviations 
2003 -154.14 37.50 0.00 0.00 
2004 -108.74 18.96 -104.49 65.31 
2005 -152.24 39.77 -116.51 74.91 
2006 -230.06 30.33 -170.06 63.04 
2007 -79.14 48.61 -66.51 62.20 
2008 -153.33 1.84 -125.77 27.69 
2009 -82.37 88.94 -79.57 99.47 
2010 -218.20 23.89 -182.76 65.81 
2011 -211.14 4.63 -170.17 30.51 
2012 -158.56 14.26 -121.36 39.31 
2013 -71.63 69.54 -44.39 84.09 
2014 -29.70 87.97 -26.50 127.77 
2015 -34.24 125.86 -14.90 167.01 
2016 -85.57 15.17 -69.73 60.36 
2017 -204.51 0.67 -166.96 54.14 
2018 -55.57 121.09 -51.90 139.93 
2019 -127.20 9.37 -113.90 45.94 

Under current flow management (No Action), adult holding targets are met in most years and exceedances are 
small when they occur (Figure G- 1 and Figure G- 5). Larger exceedances of the 1 July to 14 September 15.6°C 
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target at Douglas City are estimated to have occurred under the Proposed Action in a few years but were also 
small and of a similar magnitude to observed exceedances under current flow management. The largest 
differences occurred in 2005 and 2010 when degree day exceedances for the Proposed Action were 6.5-degree 
days in both years. In 2005, the largest 1-day exceedance was 1.2°C (modeled temperature of 18.8°C) and 
exceedances were more than 1°C for only 5 days. In 2010, the largest one-day exceedance was 0.6°C. 
Temperatures in this range do not pose a threat to holding spring Chinook Salmon and only occur for a short 
period of time, thus the Proposed Action is not expected to have a significant impact on adult salmonids. 
Observed and estimated exceedances for the two later targets are identical because flows are always returned to 
baseflow prior to September 15, so temperatures are the same between the Proposed Action and the No Action 
alternatives. 

As mentioned previously, the outmigration temperature targets at Weitchpec are under review by the Program and 
are generally considered too cold. Details can be found in Fish Workgroup meeting notes and documents 
supporting the development of the juvenile rearing targets. The targets were established with the premise that 
maintaining suitably cold temperatures would encourage juvenile salmonids to rear longer and thus grow larger 
before outmigrating from the Trinity River. However, this did not take into account the fact that the entire river 
upstream of Weitchpec would need to be much colder to result in low temperatures at Weitchpec, suboptimal cold 
temperatures suppress growth, and later emigration from the Trinity River potentially puts fish at risk in the lower 
Klamath River as conditions there deteriorate earlier in the year as compared to the Trinity River. Degree day 
exceedances are presented here because these targets have been long-standing in the Program. The outmigration 
targets are exceeded almost every year under current flow management and are exceeded more under the 
Proposed Action (Figure G- 2, Table G- 6). However, warming the Trinity River earlier in the year to encourage 
earlier emigration is a stated objective of the Proposed Action, so increased exceedances under the Proposed 
Action is expected. 

Warmer temperatures in spring and early summer also affect the Program’s ability to achieve juvenile rearing 
temperature targets. Negative deviations are less under the Proposed Action, meaning the river is warmer and spends 
less time in the suboptimal cold temperature range (Figure G- 3, Table G- 7). Positive deviations are greater under 
the Proposed Action, which is an expected result of returning to summer baseflow earlier. Closer examination of 
temperature time series indicates that exceedances are almost entirely attributed to temperatures in July and rarely 
exceed 20°C. Nearly all juvenile Chinook Salmon have emigrated out of the restoration reach by July and maximum 
temperatures that would have the most detrimental effect on juvenile salmonids that are present year-round occur 
later in the year when there is no difference between the Proposed Action and current flow management. 
Consequently, the increased positive deviations from the juvenile rearing temperature target are not expected to have 
a substantive negative impact on rearing juvenile salmonids as compared to current flow management. 

5.  Vegetation – Riparian Recruitment 

The TRRP strives to expand the riparian corridor of the Trinity River and reverse riparian loss between the 1960s 
and 1990s due to constant flow management and static channel form. The TRRP prioritizes native tree species for 
recruitment and uses the Tool for Achieving Riparian Germination and Establishment of Target Species 
(TARGETS) model to estimate the number of potential seedlings that will be established at specific cross-
sections, given scenarios of environmental conditions and management actions. For this evaluation, the 
TARGETS model was used to assess Black Cottonwood recruitment for the Proposed and No Action alternatives 
from 2004-2019 at 34 cross sections from nine areas that were distributed throughout the restoration reach from 
Lewiston Dam to the Trinity Rivers confluence with the North Fork Trinity River near Helena, CA. 
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Overall, the hydrographs analyzed for the Proposed Action would potentially decrease the total of black cottonwood 
recruitment for all water year types except for Critically Dry and Extremely Wet, and generally would lower the 
bank position of recruitment when compared to the existing conditions. Figure G- 4 and Figure G- 5 show analysis 
results for five bank positions related to discharge (in cubic feet per second [cfs]). The model indicates: 

• Bank positions higher than 6,000 cfs (shown in dark blue and dark green) have extremely low modeled 
recruitment of black cottonwood seedlings as well as low previously observed successful recruitment 
under existing conditions and the Proposed Action, particularly at lower flows. This is because these areas 
are rarely inundated due to being high above the ordinary river flow’s elevation, and only experience 
measurable recruitment during Wet and Extremely Wet years under existing conditions. 

• The 4,500 to 6,000 cfs bank position (aqua blue) also has open unpopulated areas, but experiences 
extremely low recruitment success due to high bank position and dry conditions unless irrigated. This 
elevation generally supports riparian vegetation recruitment at Normal, Wet, and Extremely Wet years 
under existing conditions. Under the Proposed Action, less recruitment would occur at this bank position. 

• The 2,000 to 4,500 cfs bank position (light green) offers the greatest general potential for successful 
recruitment due to open and sparsely vegetated areas and relatively low bank elevation and therefore 
more frequent inundation, and successful riparian seedling recruitment has been previously observed 
under existing conditions at this bank position. The Proposed Action would result in a notable increase in 
recruitment at this bank position in Extremely Wet and Normal water years. 

• The 450 to 2,000 cfs bank position (blue) has dense riparian cover and offers little space for recruitment 
of new seedlings in areas that have not recently been disturbed by channel rehabilitation or flood 
disturbance. This zone is frequently inundated and can support dense riparian and wetland vegetation. 
Even still, the Proposed Action increases the riparian recruitment in all water year types. 

In summary, the hydrographs analyzed for the Proposed Action decrease the total nodes of Black Cottonwood 
recruitment in the model for all water year types except for Critically Cry and Extremely Wet, and generally 
lower the bank position of recruitment when compared to the No Action alternative. Both alternatives result in 
recruitment of Black Cottonwoods. Yet, the Proposed Action generally increases the recruitment during targeted 
years of normal and wetter water year types in the targeted bank position (2000-4500 cfs; see Figure G- 5). Thus, 
offering increased recruitment opportunities in all water year types for desired species within the lowest bank 
position (450-2000 cfs) may allow target species to better compete for establishment in freshly disturbed areas 
like channel rehabilitation sites prior to being outcompeted by later establishing and less desired species. While 
the No Action alternative generally increases recruitment opportunities at the highest bank positions (>4500 cfs), 
where there is abundant space available for recruitment, infrequent recruitment success has been previously 
observed. Additionally, the No Action alternative essentially offers recruitment opportunities only at the lowest 
bank position in dry and critically dry water years, which may prevent target species from effectively competing 
in freshly disturbed areas with low bank position and high recruitment potential. 

While the analysis presented in this report is informative, the Proposed Action is not limited to the hydrographs 
analyzed; they are merely hypothetical examples. There will be significant flexibility in the management of water 
volumes that remain after the winter and early spring flow actions are taken. Results indicate that suitable 
volumes of water will remain to achieve riparian recruitment objectives during target years at the bank position 
with the most opportunity for recruitment success. Additionally, while limited in geographic scope, opportunities 
at low-bank position in recently disturbed areas may occur more frequently due to reduced water volumes. 
Reducing water volumes later in the year will likely limit the recruitment potential above 4,500 cfs unless the 
remaining water volume is prioritized for this purpose. 
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In summary, the Proposed Action generally would increase recruitment in the 2,000 to 4,500 cfs bank position for 
targeted years of Normal and Extremely Wet water year types when compared to existing conditions. This is 
important because this bank position has the greatest opportunity for successful recruitment to occur due to the 
availability of space and the relative frequency of inundation. The Proposed Action may also result in increased 
recruitment opportunity in all water year types for desired species within the 450 to 2,000 cfs bank position, 
which would allow native riparian species to establish in freshly disturbed areas such as the TRRP’s channel 
rehabilitation sites prior to being out competed by non-native species. 

Compared to existing conditions, the Proposed Action would generally result in less recruitment at bank positions 
higher than 4,500 cfs, where there is abundant space available for recruitment but relatively low potential due to 
lack of water and low inundation frequency. Compared to the infrequent recruitment success at these elevations 
under the existing conditions, the Proposed Action would not result in a substantial loss of recruitment. 

 
Note: Discharge bins higher than 6000 cfs have extremely low modeled recruitment and previously observed successful recruitment and are 
not discussed further. The 450 - 2000 cfs bin (blue) is largely populated by riparian plants and offer little opportunity for recruitment in 
areas that have not been recently disturbed by channel rehabilitation or flood disturbance. The 2000 - 4500 cfs bin (green) offers the most 
opportunity for successful recruitment due to open unpopulated areas and previously observed successful recruitment related to this bank 
position. The 4500 - 6000 cfs bin (blue) also has open unpopulated areas, but experiences extremely low recruitment success due to high 
bank position and desiccation without intervention such as irrigation.  
Note: Riparian recruitment is not a primary objective in Dry and Critically Dry Years. 

Figure G- 4. TARGETS model results from 2004-2019 for average nodes of Black Cottonwood recruitment 
by water year type for both the No Action (Baseline Conditions) and Proposed Action (Winter Flow 
Project) alternatives at 34 cross sections located within nine river segments from Lewiston Dam to North 
Fork Trinity River for five bins of bank position related to discharge (450 - 2000 cfs, 2000 - 4500 cfs, 4500 - 
6000 cfs, 6000 - 8500 cfs, and 8500 - 11000 cfs). 



Appendix G: Resource Analysis Methods and Analysis Results 

G-15 

 
Note: Only the bin related to discharge of 2000 - 4500 cfs is displayed, which has the most desirable combination of uninhabited space  
and high previously observed success related to riparian recruitment.  

Figure G- 5. TARGETS model results from 2004 - 2019 for average nodes of Black Cottonwood 
recruitment at 2,000 to 4,500 cfs, by water year type in normal and wetter years for both the No Action 
(Baseline Conditions) and Proposed Action (Winter Flow Project) alternatives at 34 cross sections located 
within nine river segments from Lewiston Dam to North Fork Trinity River.  

6.  Fishery Resources 

6.1  Habitat Availability 
To quantify juvenile salmonid-rearing habitat according to availability of water depth, velocity, and distance to 
escape cover, TRRP applied a metric of “capacity.” This capacity is normalized by stream length to give a 
maximum number of fish that would occupy an average habitat available for a one-meter cross section of stream 
over a given stream length, or C here after. The C metric has been developed over many years, involving 
thousands of observations and several studies. 

We assessed how C is affected by the Proposed Action using flow duration analysis of two management scenarios 
for WY 2004 – 2019. The first scenario is the ‘No Action alternative’ and the second is the ‘Proposed Action 
alternative,’ where flows downstream were modeled using RBM10. From these two sets of hydrographs, we 
developed daily flow duration curves from January through June for the water years 2004 – 2019 for the Trinity 
River above its confluence with the North Fork Trinity River. Flow duration curves depict the likelihood of a 
given flow being exceeded over an amount of time ranging from 1% to 100%. These daily flow duration values 
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were then transformed into flow-specific fry and presmolt C. Values were interpolated between a range of flows 
from 4.2 – 99.1 m3/s with specified C estimates as done in Cooper et al. (in review).  

Calculations of C were done independently for seven maximum fisheries flow (MFF) reaches (California 
Department of Water Resources 2007) which have variable hydrology due to contributions from tributaries. We 
weighted C for each MFF reach by its respective proportion of the length of the restoration reach and summed the 
weighted C values across all seven MFF reaches. We plotted capacity duration curves with flow-specific capacity 
probability (x-axis) and corresponding restoration reach-scale C (y-axis) for each hydrologic scenario (Figure G- 6). 

 
Note: Integrated area under the curve (I) is presented next to its respective curves with matching shades of color. Using an integrated area 
under the curve metric Cooper et al. in review, there is a respective 7.5% and 8.1% increase in fry and presmolt capacity over the entire 
restoration reach from the flow regime with ‘the no Action alternative to that with the Proposed Action alternative. 

Figure G- 6. Capacity of fry (left) and presmolt (right) Chinook Salmon as it relates to flow duration for a 
‘No Alternative’ (bottom curve) and ‘Alternative’ (top curve) winter flow regime over the entire Trinity 
River restoration reach.  

A possible source of mortality for salmonids from elevated flows during the period where salmonid eggs are 
incubating in gravels (September - April) is from redd scour, excavation of salmonid eggs, or underdeveloped fry 
during floods prior to natural emergence from gravels. Peak flows on unregulated rivers in our region primarily 
occur during the incubation period based on an expectation from biologists that, through evolution and natural 
selection, salmonids have behavioral practices that mitigate this risk in a natural environment. However, the 
environment on the Trinity River has been modified in several ways, and it is prudent to examine the change in 
potential risk of redd scour from the Proposed Action.  

The set of triggers used to develop hypothetical hydrographs generated for analysis of the impacts of the proposed 
action only result in additional peak flow events during the incubation period in six of the 17 years analyzed. o 
expand our analysis to the entirety of the restoration reach between Lewiston Dam and the Trinity Rivers 
confluence with the North Fork Trinity River, we used the methods and findings of May et al. 2007) in 
combination with the Trinity River 40-mile SRH-2D hydrodynamic model (Bradley 2018).  
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Important assumptions related to the relative risk of redd scour are associated with the depth at which salmonid eggs 
are deposited and the Shields number, which describes the forces acting on the median grain size of the streambed and 
is used to predict when the streambed will be mobilized and the potential depth to which it can be scoured. Additional 
details about the Shields number and its computation can be found in May et al. (2007) or any textbook on fluvial 
geomorphology or sediment transport engineering. We adopt thresholds from literature that assume the streambed 
begins to move at Shields numbers >0.03, the bed is partially mobile at values >0.045, and the bed is fully mobile and 
potentially subject to deep scour when the Shields number exceeds 0.06. However, May et al. (2009) determined that 
the risk of scour deep enough to excavate incubating salmon eggs in the Trinity River is only 4% for locations with 
Shields numbers between 0.045 and 0.06 and 7% for locations with Shields numbers >0.06 (Figure G- 7). 

  

  

Figure G- 7. Fraction of Redd locations from 2012 and 2014 in each MFF reach where the streambed 
experiences Shields numbers greater than >0.06 (left) and 0.045-0.06 (right) for the Proposed Action (top) 
and No Action (bottom) alternatives in the 6 years between 2004 and 2019 when releases would have been 
triggered during the action period. 

The proportion of the spawned area of the streambed where Shields numbers increase to >0.045 for the Proposed 
Action increases over that in the No Action alternative is estimated to be 11.6%. This results in an increased risk 
of redd scour of 0.7% for the population of redds within the restoration reach. The sub-reach with the most 
increased risk from the Proposed Action is directly below Lewiston Dam, where 20.2% spawned area experiences 
Shields numbers >0.45. These Sheilds numbers are due to flows related to the Proposed Action resulting in an 
increased risk of redd scour for the population of redds upstream of Rush Creek of 1.1%. (See Table G- 8 and 
Table G- 9 for details.) 
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Table G- 8. Increases in proportion of spawned streambed area with Shields numbers >0.06 in the 
Proposed Action from the No Action alternative for each MFF reach for each year where a peak flow event 
would have occurred during the incubation period under the Proposed Action from WY 2004-2019.  

Proposed Action 2019 2017 2016 2015 2008 2006 
Avg increase in 

redd locations with 
Shields >0.06 

Avg Risk of 
Redd Scour 

Lewiston 9.6% 9.6% 9.6% 9.6% 9.6% 9.6% 9.6% 0.7% 
MFF Reach 2 8.4% 8.6% 8.7% 8.6% 8.3% 8.5% 8.5% 0.6% 
Limekiln 7.8% 7.8% 8.1% 7.7% 7.4% 1.9% 6.8% 0.5% 
MFF Reach 4 6.8% 6.5% 7.0% 6.5% 6.0% 1.1% 5.6% 0.4% 
Douglas City 7.6% 4.5% 1.4% 2.2% 7.7% -0.4% 3.8% 0.3% 
Junction City 2.2% 0.7% -0.8% -0.1% 2.2% 0.0% 0.7% 0.0% 
Abv North Fork 3.6% -5.4% 1.5% 0.1% 3.7% 0.0% 0.6% 0.0% 
Avg 6.6% 4.6% 5.1% 4.9% 6.4% 3.0% 5.1% 0.4% 

Note: At the bottom of the table is the average area of increase for all reaches, and on the right is the average for all years within each 
reach. The column on the far right uses 7% value for the risk of redd scour from May et al. (2009) for bin of Shields numbers >0.06 to 
assess the risk to the entire population of redds. 

Table G- 9. Increases in proportion of spawned streambed area with Shields numbers 0.045 - 0.06 for the 
Proposed Action from the No Action alternative for each MFF reach for each year where a peak flow event 
would have occurred during the incubation period under the Proposed Action from WY 2004-2019.  

Proposed Action 2019 2017 2016 2015 2008 2006 
Increase in redd 

locations with 
Sheilds 0.045-0.06 

Risk of Redd 
Scour 

Lewiston 10.6% 10.6% 10.6% 10.6% 10.6% 10.6% 10.6% 0.4% 
MFF Reach 2 11.0% 11.4% 11.7% 11.5% 10.9% 11.2% 11.3% 0.5% 
Limekiln 8.6% 8.6% 8.6% 8.5% 8.5% 1.3% 7.3% 0.3% 
MFF Reach 4 11.4% 11.0% 11.6% 11.0% 10.4% 0.9% 9.4% 0.4% 
Douglas City 11.3% 6.1% 5.7% 4.1% 6.9% 0.7% 5.8% 0.2% 
Junction City 1.7% 1.6% 1.4% 0.1% 0.7% 0.0% 0.9% 0.0% 
Abv North Fork -0.8% 3.5% -1.5% -0.1% -0.5% 0.0% 0.1% 0.0% 
Avg 7.7% 7.5% 6.9% 6.5% 6.8% 3.5% 6.5% 0.3% 

Note: At the bottom of the table is the average area of increase for all reaches and on the right is the average for all years within each reach. 
The column on the far right uses 4% value for the risk of redd scour from May et al. (2009) for bin of Shields numbers from 0.045-0.06 to 
assess the risk to the entire population of redds. 

6.2  Food Availability 
Scouring flows in lotic systems have ecological effects on biota and play a strong role in species assemblage and 
succession Power et al. 2008). Species have variable adaptation to disturbance patterns and respond and recover 
differently. Current flow management on the Trinity River provides steady low flows during the salmonid 
spawning, incubation, and early rearing periods. While high flows that scour the channel bed occasionally occur 
below major tributaries on the Trinity River, floods occur far less frequently and are of lower magnitude than 
prior to flow regulation. Flood suppression by dam operations is thought to be protective of the early life stages  
of salmon but current management largely neglects assessment of the impacts of floods on non-salmonid stream 
biota, on which salmon rely.  
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After mobilization of the stream bed, the relative abundance of large, long-lived species or non-native species of 
benthic macroinvertebrates are reduced and abundance of smaller, shorter-lived macroinvertebrates that are more 
available as prey for salmonids increases. This shift has been observed to result in a larger biomass of rearing 
juvenile salmonids and other insectivorous fish (Cross et al. 2011, Parker and Power 1997, Power et al. 2008, 
Wooton et al. 1996). We use thresholds defined in the literature of the Shields number greater than >0.03 and 
>0.045 as indicators of partial bed disturbance (Wilcock and McArdell 1993) assumed to be sufficient to affect 
the benthic macro invertebrate community.  

  

  

Figure G- 8. Fraction of the streambed that experiences partial mobilization as indicated by Shields 
numbers greater than >0.03 (left) and >0.045 (right) for the Proposed Action (top) and No Action (bottom) 
alternatives in the 6 years between 2004 and 2019 when releases would have been triggered during  
the action period. 

Using Shields number >0.03, there is an estimated increase of 24% in area of bed disturbance throughout the 
restoration reach during years where proposed action results in flow releases between December 15 and February 
15. If a more conservative estimate of bed disturbance for Shields number >0.045 is used, the increase in area of 
bed disturbed by the Proposed Action is estimated to be 13%. In relation to the increases shown for risk of redd 
scour, areas of streambed disturbance are much larger because they are not limited to where Chinook Salmon 
spawning occurs. All four reaches above Douglas City see estimated increases in area of disturbed bed of 35%  
for a Shields number threshold of >0.03 as well as an estimated increase in area disturbed of 18% when the more 
conservative threshold of Shields number >0.045 is applied (Figure G- 8, Figure G- 9, Table G- 10, Table G- 11). 
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Table G- 10. Increases in proportion of streambed area with Shields numbers >0.03 for the Proposed 
Action from the No Action alternative for each MFF reach for each year where a peak flow event would 
occur between Dec 15 - Feb 15 under the Proposed Action from WY 2004-2019. At the bottom is the 
average area of increase for all reaches and on the right is the average for all years within each reach.  

  2019 2017 2016 2015 2008 2006 Increase in area of streambed 
experiencing Shields number >0.03  

Lewiston 34.7% 34.7% 34.7% 34.7% 34.7% 34.7% 34.7% 
MFF Reach 2 31.7% 32.5% 33.0% 32.6% 31.4% 32.1% 32.2% 
Limekiln 39.1% 39.3% 40.6% 38.3% 37.1% 13.8% 34.7% 
MFF Reach 4 44.0% 42.5% 44.8% 42.5% 40.2% -1.7% 35.4% 
Douglas City 39.2% 20.9% 7.9% 9.2% 35.7% -0.2% 18.8% 
Junction City 22.9% 13.9% 1.6% 0.1% 17.4% 0.0% 9.3% 
Abv North Fork 9.6% -0.1% 1.1% 0.1% 11.8% 0.0% 3.7% 
Average 31.6% 26.2% 23.4% 22.5% 29.8% 11.2% 24.1% 

Table G- 11. Increases in proportion of streambed area with Shields numbers >0.045 for the Proposed 
Action from the No Action alternative for each MFF reach for each year where a peak flow event would 
occur between Dec 15 - Feb 15 under the Proposed Action from WY 2004-2019. At the bottom is the 
average area of increase for all reaches and on the right is the average for all years within each reach.  

6.3  Juvenile Chinook Salmon Growth 

6.3.1  Background 

A defining characteristic of ectothermic organisms, which includes stream invertebrates, amphibians, reptiles, and 
fish, is their core temperature conforms to ambient temperature. For this reason, the ability to choose the 
temperature of their surroundings is of particular importance. This ability is referred to as behavioral 
thermoregulation and impacts the organism’s effectiveness to capture and metabolize food (Armstrong and 
Schindler 2013, Watz and Piccolo 2010), reproduce and develop Railsback and Rose 1999), and evade predation 
(EPA 2001). For example, well-fed salmonids tend to behaviorally thermoregulate in slightly warmer water than 
conspecifics consuming lesser ration; the combination of feeding opportunities and warmer water tends to 
maximize growth. When food is scarce, salmonids will select cooler water to lower their metabolic rate and 
conserve energy (EPA 2001). Cold temperatures can reduce foraging salmonids’ ability to capture prey, one study 
found the percent of drifting prey captured by Brown Trout fell from 96% to 53% when temperatures reduced 
from 14 °C to 5.7 °C (Watz and Piccolo 2010). 

  2019 2017 2016 2015 2008 2006 Increase in area of streambed 
experiencing Shields number >0.045 

Lewiston 18.4% 18.4% 18.4% 18.4% 18.4% 18.4% 18.4% 
MFF Reach 2 17.5% 18.0% 18.4% 18.1% 17.3% 17.8% 17.9% 
Limekiln 18.5% 18.6% 19.4% 18.1% 17.4% 7.3% 16.6% 
MFF Reach 4 21.8% 21.0% 22.2% 21.0% 19.9% 1.6% 17.9% 
Douglas City 22.8% 15.0% 7.4% 7.5% 19.9% 0.0% 12.1% 
Junction City 15.2% 10.2% 2.8% 0.2% 10.7% 0.0% 6.5% 
Abv North Fork 8.2% 2.8% 1.7% 0.1% 10.6% 0.0% 3.9% 
Average 17.5% 14.9% 12.9% 11.9% 16.3% 6.4% 13.3% 
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Elsner and Shrimpton (2019) found a mean temperature preference of Fraser River B.C. Coho Salmon of 16.5°C 
for parr and 15.5°C for smolts. Lusardi et al. (2019) found that Shasta River, California Coho salmon absolute 
growth rates peaked at a mean daily average water temperature of 16.6 ºC. Sullivan et al. (2000) found that an 
MWMT of 13°C to 16.5°C would result in no more than a 10% reduction in maximum growth. Railsback and 
Rose (1999) found that predicted growth for rainbow trout varies with fish size and food consumption, but in 
general, their model predicted growth to be high between 10°C and 22°C, peaking at about 15°C (59°F). 

6.3.2 Methods 

Thermal effects of the No Action and Proposed Action alternatives were evaluated using the RBM10 model 
predictions at Lewiston, Pear Tree upstream of the North Fork (NF) Trinity River, and Hoopa. The RBM10 model 
simulates daily average river temperatures downstream from Lewiston Dam to the confluence of the Klamath and 
Trinity Rivers, and from Iron Gate Dam on the Klamath River downstream to the mouth of the Klamath River 
(Perry et al. 2011, Jones et al. 2016). The model uses a simple equilibrium flow model, instantly transmitting river 
flow downstream through each river segment each day. It also uses a heat budget to calculate flux across the air-
water interface, using inputs derived from gridded meteorological datasets. Model boundary conditions include 
flow and temperature for the Trinity River at Lewiston Dam and 14 tributaries to the Trinity River (Jones et al. 
2016). 

Growth of juvenile Chinook salmon was evaluated using two different methods. To obtain the daily mass (g) of 
juvenile Chinook salmon, the Ratkowski growth model parameterized by Perry et al. (2015) was used. Growth 
rates of juvenile Chinook salmon produced by the Ratkowski model are similar to growth rates produced at two-
thirds of maximum consumption in the Wisconsin bioenergetics model Perry et al. 2018). For each year, the 
initial mass at emergence from gravel for Chinook salmon fry was set to 0.3 g on February 1. Thereafter, water 
temperatures from the RBM10 model results were fed into the Ratkowski growth model, resulting in daily weight 
(grams [g]) of Chinook salmon at each of the three locations: Lewiston, Pear Tree upstream of the NF Trinity 
River, and Hoopa.  

To obtain the daily growth rate (g/g/d), the Wisconsin Bioenergetics model (Stewart and Ibarra 1991, Plumb and 
Moffitt 2015) was used, with parameterization of the model following methods outlined in Perry et al. (2018). 
Mass of juvenile Chinook salmon was set to 3 g, with the proportion of maximum consumption assumed to equal 
0.66. The RBM10 model results were fed into the Wisconsin Bioenergetics model, resulting in g/g/d of juvenile 
Chinook salmon at each of the three locations: Lewiston, Pear Tree upstream of the NF Trinity River, and Hoopa.  

Additionally, the difference in biomass and abundance of juvenile Chinook Salmon were evaluated using the 
Stream Salmonid Simulator (S3) developed by Perry et al. (2018), which requires water temperature and 
streamflow as physical inputs. The model was applied using existing data over 14 years (2006-2019) under 
baseline conditions and modeled data under the Winter Flow Project, and the differences in biomass and 
abundance under the two scenarios were calculated for Pear Tree and Weitchpec. 

6.3.3 Results and Discussion 

The modeled water temperatures and their effect on modeled Chinook salmon mass (g) showed that in all years 
(2004-2019), the action results in greater end-of-June mass than the No Action alternative (Figure G- 9 and Table 
G- 12). Differences in the end-of-June mass for the Proposed Action and No Action alternatives ranged from 1.1 
g to 2.2 g . The resulting differences in mass as a percentage of end-of-June Chinook salmon size ranged from 
5.7% to 19.2% over the study period. The relationship between total Lewiston Dam restoration release water year 
volume and the percentage difference in end-of-June mass between the alternatives was significant (R2 = 0.584; P 
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< 0.001), resulting from the warmer water temperatures that the Proposed Action alternative provides in the 
spring months relative to that of the No Action alternative. The effect is most pronounced in wetter water year 
types, as the Proposed Action moves a larger volume of water from the spring juvenile Chinook salmon rearing 
period to the winter months.  

Figures and results for the Pear Tree upstream of the NF Trinity River are presented below to facilitate 
comparison of the Action and No Action alternative for each of the five water year types. Additionally, this is the 
downstream extent of channel restoration work conducted by the TRRP. The g/g/d was generally higher for the 
Proposed Action alternative than the No Action alternative throughout the February to June period, with the 
largest differences in growth rate between the alternatives in June of wetter years (Figure G- 10 and Table G- 12). 
This occurs because the proposed action results in shifting a large volume of water from the spring to the winter 
months, thereby resulting in better (warmer) growth temperatures for Chinook salmon under the proposed action. 
The differences in daily growth rate of juvenile Chinook salmon between the Proposed Action and the No Action 
are less in dryer water years than wetter water years, as the water temperatures provided by the two alternatives 
are more similar to each other. These findings comport very well with those of Thomas Gast & Associates (2019), 
who found a statistically significant positive relationship between water temperature (accumulated thermal units) 
and the date that both 80% and 50% of Chinook salmon had outmigrated past the Pear Tree rotary screw trap. In 
years with warmer water temperatures, Chinook salmon outmigrated earlier in the year (Thomas Gast & 
Associates 2019). This likely occurs because they grow at a higher rate in warmer water temperatures (Thomas 
Gast & Associates 2019), provided temperatures are not so warm that the metabolic costs inhibit growth. 

 

Figure G- 9. Relationship between end-of-June size difference (%) between the action and No Action 
alternatives (action minus no action), and annual Lewiston Dam restoration release water volumes for 
water years 2004 to 2019 (R2 = 0.583; P < 0.001).   
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Table G- 12. End-of-June mass (g), and difference between the action and No Action alternatives (action 
minus no action). Water volumes are full natural flow above Lewiston Dam. 

Year Forecast Volume Mass-Action (g) Mass-No Action (g) Difference (g) Difference (%) 
2004 Wet 1512000 15.7 14.2 1.5 9.4 
2005 Normal 1476000 14.7 13.1 1.6 11.1 
2006 Ext Wet 2496300 11.3 9.1 2.2 19.2 
2007 Dry 752400 17.2 15.5 1.7 10.0 
2008 Normal 874900 13.5 11.6 1.8 13.7 
2009 Dry 834500 15.9 14.8 1.1 6.8 
2010 Normal 1602200 12.6 11.1 1.5 11.8 
2011 Wet 1883000 11.7 9.7 2.0 16.8 
2012 Normal 1075400 12.5 11.2 1.3 10.5 
2013 Dry 853100 17.3 15.6 1.7 9.7 
2014 Crit Dry 396200 20.9 19.5 1.4 6.6 
2015 Dry 899800 23.6 22.2 1.3 5.7 
2016 Wet 1457500 16.4 14.6 1.8 11.2 
2017 Ext Wet 2329200 12.3 11.0 1.3 10.8 
2018 Crit Dry 546260 17.7 16.3 1.4 8.1 
2019 Wet 1696623 13.6 11.8 1.8 13.1 

  



Appendix G: Resource Analysis Methods and Analysis Results 

G-24 

  

  

  

  
  



Appendix G: Resource Analysis Methods and Analysis Results 

G-25 

  

Figure G- 10. Difference in End-of-June mass (g) and growth (g/g/d) between the Action and No Action 
alternatives at Pear Tree upstream of the NF Trinity River (action minus no action). 

6.3.3.1.1  Modeled Biomass and Abundance Using S3 

Results of S3 simulations under the Proposed Action (Table G- 13) show that in most years, implementation 
would result in an increase in biomass at Pear Tree upstream of the North Fork and Weitchpec in the mainstem. 
While the S3 model does not predict greater abundance overall under the Proposed Action, it predicts a positive 
effect on biomass in 9 of the 14 years, a net increase in biomass over the 14-year period, and an increased 
abundance at the larger life stages of parr and smolt over the 14-year period. The overall increase in parr and 
smolt abundance is expected to occur because fish grow larger in the model using the Proposed Action scenario, 
therefore maturing into larger life stages more rapidly. This is a desired effect because larger individuals are 
expected to have higher survival (Pearcy 1992; Beamish and Mahnken 2001).  
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Table G- 13. Difference in biomass (%) and abundance (%) between the Proposed Action and No Action alternatives at Pear Tree upstream of  
the NF Trinity River and Weitchpec in the mainstem. 

 Water Year 
Type 

Fry 
Abundance 

Parr 
Abundance 

Total 
Abundance 

Total  
Biomass 

Fry 
Abundance 

Parr 
Abundance 

Smolt 
Abundance 

Total 
Abundance 

Total Biomass 

Year Pear Tree    Weitchpec      
2006 Ext Wet -9.1%  7.5%  -0.5%  8.8%  -0.99%  6.20%  -89.78%  1.76%  9.50%  
2007 Dry 2.0%  2.3%  2.2%  6.9%  4.14%  -1.46%  226.27%  1.15%  6.06%  
2008 Dry -1.8%  1.2%  0.0%  5.0%  -5.82%  6.49%  -66.92%  -0.31%  4.52%  
2009 Dry 0.7%  -0.9%  -0.1%  -0.8%  5.39%  -2.03%  317.20%  1.24%  2.30%  
2010 Wet -6.6%  8.5%  -2.5%  2.8%  -1.01%  1.96%  -52.80%  0.13%  2.23%  
2011 Wet -9.0%  13.6%  -1.9%  5.2%  -10.89%  14.43%  -21.07%  -2.67%  1.08%  
2012 Normal -6.1%  9.0%  -0.6%  4.3%  -4.22%  4.35%  -93.36%  -0.10%  3.99%  
2013 Dry -2.7%  2.0%  -0.7%  3.1%  2.53%  0.41%  1105.12%  1.36%  3.76%  
2014 Crit Dry -1.4%  0.9%  -0.7%  -1.2%  -5.13%  -0.62%  -51.07%  -2.69%  -2.83%  
2015 Dry 1.8%  -2.1%  0.3%  -0.2%  -2.19%  0.49%  124.69%  -0.62%  -2.08%  
2016 Wet -0.4%  -1.3%  -0.6%  -1.3%  19.20%  -10.38%  -95.00%  0.17%  -8.45%  
2017 Ext Wet 0.8%  5.7%  1.5%  -0.2%  0.14%  -0.01%  -97.20%  0.06%  -1.02%  
2018 Crit Dry -4.2%  5.5%  -1.4%  1.6%  -6.46%  2.25%  45.46%  -2.17%  -0.52%  
2019 Wet 2.9%  -0.7%  1.3%  3.5%  -0.74%  2.76%  -90.68%  0.96%  1.86%  

Average  -2.4%  3.7%  -0.3%  2.7%  -0.4%  1.8%  82.9%  -0.1%  1.5%  
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7.  Recreation 

The Trinity River Mainstem Fishery Restoration Environmental Impact Statement (EIS) evaluated recreation-
related impacts from flow management on the Trinity River. Like the alternatives analyzed at that time, both the 
No Action and the Proposed Action will have benefits and adverse impacts on recreation opportunities on the 
Trinity River, depending on the activity, time of year, and water-year class. During the scoping process, 
comments were received about two recreation activities, whitewater (i.e., kayaking and rafting) and fishing (i.e., 
wade/shore, drift raft/boat). An analysis was not performed for whitewater activities as flows during the action 
period will not be altered outside of the preferred range identified for this activity in the EIS (300-8,000 cfs). 
Specific analysis was performed for wading/shore fishing (wade fishing) and drift-boat/raft fishing (boat fishing), 
as the timing and duration of flows outside the preferred range for this activity will be affected. The flows 
identified as preferred for these activities in the EIS are 300-800 cfs for wade fishing and 200-1,500 cfs for boat 
fishing and can serve to describe impacts on swimming/inner-tubing and canoeing, respectively, as the flow 
requirements are similar and impacts are the same. 

The hypothetical hydrographs generated for both the No Action and the Proposed Action for WY 2004-2019 were 
filtered by the preferred flow range for each activity to estimate fishable days. Fishable days were converted to 
number of fishing trips using salmon and steelhead report card data from the California Department of Fish and 
Wildlife. Tables G- 14, G- 15, G- 16, and G- 17 show the results of the analysis.  

The Proposed Action was then compared to the No Action, such that if a day was fishable or not fishable in both 
alternatives there was no impact. If a day was fishable under the No Action Alternative, but not fishable under the 
Proposed Action it was considered a lost day of recreation opportunity. Conversely, a day that was not fishable 
under the No Action but was fishable under the Proposed Action was considered a gained day of recreation 
opportunity. 

The analysis showed that under the Proposed Action there were lost days from January – April, gained days from 
May – July, and no impact from August - December for both wade fishing and boat fishing. Impacts were 
generally greater for wade fishing, except in May when more fishable days were gained for boat fishing. The 
largest impacts in a single month to wade fishing and boat fishing were lost days in April and gained days in June, 
respectively. Both gained and lost fishable days were higher in wetter years for both activities. On average from 
WY 2004-2019 wade fishing lost 7 days and boat fishing gained 8 days annually (under the Proposed Action 
compared to the No Action alternative). As mentioned previously, the gained and lost days for wade fishing are 
the same as for swimming/inner-tubing and the gained and lost days for boat fishing are the same as for canoeing. 
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Table G- 14. Impact to Wade Fishing Days Gained or (Lost) Below Lewiston Dam for WY 2004-2019 from Proposed Action Compared  
to No Action Alternative. 

Month 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
October  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
November  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
December  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
January  0  0  (309) 0  (328) 0  0  0  0  0  0  0  (275) (324) 0  (277) 
February  (239) 0  0  0  0  0  0  (228) 0  0  0  (258) 0  0  0  (228) 
March  (313) (55) (122) (55) (33) (80) (80) (313) (58) (55) (50) (14) (90) (111) (50) (313) 
April  (126) (124) (116) (122) (61) (122) (122) (124) (122) (116) (120) (86) (120) (118) (117) (102) 
May  3  0  0  38  0  38  3  0  0  38  51  49  0  0  49  0  
June  204  190  194  76  190  84  204  165  75  70  70  55  159  84  70  140  
July  235  250  250  0  193  0  299  350  267  0  0  0  318  435  0  318  
August  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
September  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
Annual  (236) 261  (102) (63) (40) (80) 304  (150) 162  (63) (49) (253) (8) (34) (48) (462) 

Table G- 15. Impact on Wade Fishing Days (< 800 cfs) Gained or (Lost) Below Lewiston Dam for WY 2004-2019 from Proposed Action 
Compared to No Action Alternative. 

Month 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
October  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
November  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
December  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
January  0  0  (13) 0  (13) 0  0  0  0  0  0  0  (13) (13) 0  (13) 
February  (15) 0  0  0  0  0  0  (14) 0  0  0  (13) 0  0  0  (14) 
March  (31) (8) (15) (8) (4) (11) (11) (31) (8) (8) (7) (2) (12) (14) (7) (31) 
April  (30) (29) (22) (27) (17) (27) (27) (28) (27) (22) (24) (23) (24) (23) (24) (15) 
May  (2) 0  0  15  0  14  1  0  0  14  25  24  0  0  24  0  
June  30  27  28  14  27  15  30  22  9  13  13  11  21  10  13  18  
July  16  17  17  0  13  0  20  23  18  0  0  0  21  30  0  21  
August  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
September  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
Annual  (32) 7  (5) (6) 6  (9) 13  (28) (8) (3) 7  (3) (7) (10) 6  (34) 
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Table G- 16. Impact on Boat Fishing Trips (< 1500 cfs) Gained or (Lost) Below Lewiston Dam for WY 2004-2019 from Proposed Action 
Compared to No Action Alternative. 

Month 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
October  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
November  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
December  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
January  0  0  (162) 0  (170) 0  0  0  0  0  0  0  (164) (227) 0  (166) 
February  (16) 0  0  0  0  0  0  (16) 0  0  0  (166) 0  0  0  (16) 
March  (146) (42) (55) (42) 0  (14) (55) 0  (33) (42) (34) 0  (27) (50) (34) 0  
April  (126) (114) (116) (113) (24) (86) (122) (22) (20) (105) (2) (19) (72) (118) (5) 0  
May  23  16  12  49  18  47  22  12  0  45  0  57  7  0  43  3  
June  204  204  204  0  204  0  204  204  165  0  0  0  204  179  0  204  
July  152  166  178  0  152  0  88  57  72  0  0  0  57  152  0  105  
August  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
September  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
Annual  91  230  61  (106) 180  (52) 137  236  184  (102) (35) (128) 5  (63) 4  130  

Table G- 17. Impact on Boat Fishing Days (< 1500 cfs) Gained or (Lost) Below Lewiston Dam for WY 2004-2019 from Proposed Action 
Compared to No Action Alternative. 

Month 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
October  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
November  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
December  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
January  0  0  (8) 0  (8) 0  0  0  0  0  0  0  (8) (8) 0  (8) 
February  (1) 0  0  0  0  0  0  (1) 0  0  0  (8) 0  0  0  (1) 
March  (17) (6) (8) (6) 0  (2) (8) 0  (5) (6) (5) 0  (3) (7) (5) 0  
April  (30) (27) (22) (26) (15) (22) (27) (13) (12) (20) (1) (12) (18) (23) (2) 0  
May  5  5  4  25  5  22  8  4  0  24  0  30  2  0  20  1  
June  30  30  30  0  30  0  30  30  22  0  0  0  30  25  0  30  
July  10  11  12  0  10  0  6  4  5  0  0  0  4  10  0  7  
August  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
September  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
Annual  (3) 13  8  (7) 22  (2) 9  24  10  (2) (6) 10  7  (3) 13  29  
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8.  Energy and Utilities 

Power impacts were evaluated for the No Action alternative versus the preferred Lewiston release rate. The 
primary comparison corresponded to the market value of generated power at the Trinity Power Plant, which is 
dependent on magnitude of generation and market value of power at the time of generation. We truncated the 
received RBM10 dataset to the calendar years 2010 through 2019 for which we have known market rates of 
power. Our evaluation is as follows. 

A total Trinity release rate under both scenarios was determined using the No Action alternative and the preferred 
Lewiston release rates. For the No Action scenario, the total Trinity release rate was calculated as the maximum 
of the No Action Lewiston release rate and historically recorded Trinity release rate. For the preferred scenario, 
the total Trinity release rate was calculated as the maximum of the Preferred Lewiston release rate and historically 
recorded Trinity release rate, minus No Action Lewiston release rate plus the Preferred Lewiston release rate. This 
provides the same assurances as in the No Action scenario. 

Using the No Action and preferred total Trinity release rates, we calculated a Trinity Power Generation (Gen) 
release rate under both scenarios. For both scenarios the Trinity Gen release rate was calculated as the minimum 
of the total Trinity release rate and 3000 cfs, the upper Trinity Power Plant capacity imposed for this analysis. 

Using the No Action and preferred Trinity Gen release rates, we calculated a magnitude of generation in 
megawatt hour (MWh) under both scenarios. For both scenarios, the MWh was calculated using a linear equation 
that estimates the MWh based on Trinity Gen release rates. The equation was developed by applying a linear 
regression to the historically recorded Trinity Gen and MWh for this same period. The Trinity Power Plant  
MWh Generation as a function of Trinity Power Plant Generation Flow Rate is: 

𝑀𝑀𝑀𝑀ℎ = 𝑀𝑀𝑀𝑀𝑀𝑀(0, 0.7463 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐺𝐺𝐺𝐺𝐺𝐺 − 33.1452) 

Using the No Action and the Preferred MWh in the Proposed Action, we calculated a Market Value (Value) under 
both scenarios. Within which, the Value was calculated by multiplying the MWh by the NP15 Market rate of 
power. Yearly results are shown in Table G- 18. 

Table G- 18. Market Value of Generated Power at Trinity Power Plant. 

Year Forecast Type No action* Preferred* Difference* % Difference 
2010 Normal 10,644,162.17 10,941,695.75 297,533.58 2.8% 
2011 Wet 12,463,619.39 12,978,802.48 515,183.09 4.0% 
2012 Normal 11,520,696.24 11,329,237.07 -191,459.17 -1.7% 
2013 Dry 16,864,590.13 17,370,745.01 506,154.87 3.0% 
2014 Crit Dry 16,803,242.49 16,780,864.44 -22,378.05 -0.1% 
2015 Dry 10,715,206.64 10,573,047.57 -142,159.07 -1.3% 
2016 Wet 8,795,934.51 8,529,983.85 -265,950.67 -3.1% 
2017 Ext Wet 13,307,348.08 13,485,593.07 178,244.99 1.3% 
2018 Crit Dry 10,109,379.40 10,152,282.01 42,902.61 0.4% 
2019 Wet 10,054,086.55 11,722,829.88 1,668,743.33 15.3% 
Total 

 
121,278,265.60 123,865,081.11 2,586,815.51 2.1% 

*Trinity Power Plant Generation Market Value ($). 
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The results show no clear delineation between the No Action and the preferred Lewiston release rate on the Value 
of generated power. The variation between the two scenarios is minimal except for calendar year 2019, in which 
the impact is a significant benefit with a Value increase of 15.3%. Given the unpredictable dynamics of market 
rates of power, there is no way to predict future impacts of the No Action versus preferred Lewiston release rates 
on the Value of generated power. In summary, this analysis does not indicate an obvious negative power impact 
for the preferred Lewiston release rate.  

The North Coast Power Association (NCPA) and the Western Area Power Administration (WAPA) commented 
on the public Draft Winter Flow Variability EA, noting how power pricing is seasonally variable and that future 
summer energy prices are predicted to be higher than winter energy prices. Consequently, Reclamation completed 
additional analyses using the forward pricing predictions and provided those to NCPA and WAPA. Reclamation 
also agreed to perform annual analyses to estimate the No Action versus Proposed Action market value 
differences if the action is taken. Though our predictions indicate minimal power production differences between 
the no action and proposed action, actual revenues will be tracked.  
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