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Executive Summary

The Shasta Dam Fish Passage Evaluation (SDFPE) is an effort to determine the
feasibility of reintroducing Sacramento River winter-run Chinook Salmon and
Central Valley spring-run Chinook Salmon and steelhead to tributaries above
Shasta Dam. The SDFPE is part of U.S. Department of the Interior, Bureau of
Reclamation’s (Reclamation) response to the June 4, 2009, Reasonable and
Prudent Alternative in the National Marine Fisheries Service (NMFS) Biological
Opinion (BO) and Conference Opinion on the Long-Term Operation of the
Central Valley Project (CVP) and State Water Project (SWP) (NMFS 2009).

The purpose of this Pilot Plan is to provide a guide for evaluating the potential to
reintroduce winter-run and spring-run Chinook Salmon into their historical habitat
above Shasta Dam. The Pilot Plan is part of an adaptive approach which aims to
increase the species abundance, productivity, and spatial distribution, and to
improve life history, health, and genetic diversity. The Pilot Program, led by
Reclamation in coordination with the Interagency Fish Passage Steering
Committee, has the immediate goal of determining the feasibility of establishing a
self-sustaining population of Sacramento River winter-run Chinook Salmon in the
McCloud and Upper Sacramento rivers.

We conducted a habitat assessment of the mainstem reaches of the McCloud and
Upper Sacramento rivers as part of the development of the pilot plan. The
assessment found good habitat conditions in both watersheds. The McCloud
River has a longer reach with water temperatures suitable for Chinook Salmon
egg incubation in the summer than the Sacramento River. Approximately nine
miles of the Sacramento River meet a mean daily water temperature of 56 F and
about eleven miles of the McCloud meet that criterion. The longer reach between
the upstream dam and Shasta Lake on the Sacramento River side than on the
McCloud River (37.4 miles vs. 23.3 miles from the upstream dam to the high pool
elevation of Shasta Lake) results in warmer water reaching the lake in the fall
period when young winter-run Chinook juveniles would likely be arriving at the
lake from upstream. Spawning habitat within the cold water reach is estimated to
be more plentiful on the McCloud River. Spawning habitat availability increases
downstream of Ah-Di-Nah on the McCloud and downstream of Dunsmuir on the
Sacramento. Rearing habitat quality on both rivers was rated as fair due to
limited amounts of cover in the form of large wood using literature based habitat
criteria. Abundant boulders and bedrock ledges and undercuts may provide
similar cover functions in these large rivers. Both rivers have substantial areas of
bedrock control and periodic flashy flows that tend to flush wood from the
systems. Both rivers contain rainbow trout and brown trout. In addition,
predatory species such as spotted bass and largemouth bass inhabit Shasta Lake
and the lower reaches of the rivers.

Sacramento River winter-run Chinook Salmon produced in the Livingston Stone
National Fish Hatchery (LSNFH) are planned as the initial source of fish for the
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Pilot Program. Low adult returns in recent years and low juvenile survival during
drought years resulted in the decision to re-start the winter-run captive broodstock
program at LSNFH to produce fish that could be used in the project. Eggs and
juveniles from this operation should be available by the late summer of 2017.

The Pilot Program includes multiple pilot (i.e., monitoring) studies intended to be
conducted on a short-term basis (over one or more years) to answer questions
regarding feasibility of a long-term reintroduction program. The pilot program is
envisioned to last until it is determined that Chinook Salmon either can or cannot
be feasibly reintroduced above Shasta Dam. If deemed to be feasible then the
program would be phased into a long-term reintroduction program with a
continuation of the adaptive management concepts. There are four performance
measurements that will define the biological feasibility of long-term
reintroduction: abundance, productivity, spatial structure, and diversity.

Fish passage technologies are broken down into those for the Pilot Program and
those more suitable for long-term reintroduction. For the Pilot Program, fish will
be transported in trucks in both the upstream and downstream direction around
Keswick and Shasta dams. During this phase, an investigation of the feasibility of
technologies to be used for long-term reintroduction, including volitional passage,
will also take place. As a first step, the Fish Passage Technology Subcommittee
developed potential alternatives for upstream and downstream passage and the
technologies used for each.

In the judgement of the technical team, juvenile salmon survival through Shasta
Lake to a juvenile collection system at or near the dam is likely to be low.
Therefore, juvenile collection in the pilot program will focus, at least initially, on
collection in or near the mouths of the tributary rivers. Juvenile survival through
the reservoir will be measured to test this assumption. The proposed pilot
juvenile collection includes two systems: 1) a juvenile collection system near the
mouth of the river will include an inclined plane trap with guide nets directing
fish to the trap opening. A debris boom will span the river upstream of the nets to
attempt to deflect as much debris as feasible. 2) A juvenile collection system near
the head of the reservoir, within about one-half mile of the stream/lake interface,
would include a larger floating inclined plane trap with guide nets to direct fish to
the trap entrance. A floating debris boom would be anchored upstream of the trap
to attempt to deflect as much debris as feasible. A surface to bottom temperature
curtain would be placed across the reservoir arm immediately downstream of the
trap location to separate the cool tributary water from the warm surface water
layer of the lake in the fall period when surface temperatures may be stressful to
juvenile salmon. Both systems include upstream passageways for upstream
migrating resident fish.

The existing Keswick Dam fish trap would continue to be used to collect adult
salmon. Salmon collected here would be transported to LSNFH under the same
protocol as currently used for the hatchery operation. Once initial pilot studies
occur with juveniles and eggs and a water treatment system is added at LSNFH
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adults may be directly transported from the Keswick trap to release sites upstream
of Shasta Dam within the McCloud River or Sacramento River or into the lake.

A preliminary sequence of colonization experiments and technical evaluations is
provided for the first three years of the Pilot Program, beginning with fry or
juvenile releases in the first year, fry or juvenile releases as well as in-stream
and/or streamside egg incubation in the second year, and juvenile releases,
instream and/or streamside egg incubation, and adult releases in the third year.
The evaluations would be designed to answer key questions at each lifestage as
they relate to feasibility of reintroduction. Anticipated monitoring activities used
to determine primary metrics (e.g. transport survival, migration timing, growth,
in-river survival, collection efficiency, ecological interactions) relating to the key
questions are described for each river (McCloud and Sacramento). The rivers
differ with regards to factors such as accessibility, temperature regime, flow, and
length so the activities vary slightly between watersheds.

At the completion of each year of the pilot program a summary of results of the
studies will be prepared and available to the public. The pilot plan will be
updated annually as needed to incorporate lessons learned as the evaluation
proceeds. When the information needed to support a feasibility determination has
been gathered a comprehensive report will lay out the results. If deemed feasible
then the pilot program will be phased into a long-term reintroduction project. The
reintroduction would continue to be guided by an interagency steering committee
of experts on fish passage and ecology of the species.

Shasta Dam Fish Passage Evaluation
Pilot Implementation Plan December 2016 — x
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Chapter 1
Introduction

The Shasta Dam Fish Passage Evaluation (SDFPE) is an effort to determine the
feasibility of reintroducing winter-run and spring-run Chinook Salmon and
steelhead to tributaries above Shasta Dam. The SDFPE is part of U.S. Department
of the Interior, Bureau of Reclamation’s (Reclamation) response to the June 4,
2009, National Marine Fisheries Service (NMFS) Biological Opinion (BO) and
Conference Opinion on the Long-Term Operation of the Central Valley Project
(CVP) and State Water Project (SWP) (NMFS 2009).

The NMFS BO concluded that, as proposed, CVP and SWP operations were
likely to jeopardize the continued existence of four federally-listed anadromous
fish species: Sacramento River winter-run Chinook Salmon (Oncorhynchus
tshawytscha), Central Valley spring-run Chinook Salmon (O. tshawytscha),
California Central Valley steelhead (O. mykiss), and the Southern distinct
population segment of the North American green sturgeon (Acipenser
medirostris). The BO set forth a Reasonable and Prudent Alternative (RPA) that
allows continued operation of the CVP and SWP in compliance with the Federal
Endangered Species Act (ESA).

The NMFS RPA includes a Fish Passage Program (Action V) to evaluate the
reintroduction of winter-run and spring-run Chinook Salmon and steelhead into
their historical habitats that have been blocked by three dams operated by
Reclamation: Shasta, Folsom, and New Melones. The near-term goal for Action V
IS to increase the geographic distribution and abundance of the target species. The
long-term goal is to increase the abundance, productivity, and spatial distribution
of the target species, and to improve their life history, health, and genetic
diversity.

Key terms used in this document are “Shasta Dam Fish Passage Evaluation,”
“Pilot Program,” “Pilot Plan,” “pilot study,” and “Reintroduction Program.”

e “Shasta Dam Fish Passage Evaluation” is a study to evaluate the
feasibility of reintroducing Chinook Salmon to tributaries above Shasta
Lake and is in partial response to Action V of the June 9, 2009 BO. See
Section 1.1, “Project Background” for more information.

e “Pilot Program” is the implementation of the first phase of reintroduction
of winter-run and spring-run Chinook Salmon above Shasta Dam
developed for the SDFPE and presented in the Pilot Plan as a 3-year
(minimum) program.

Shasta Dam Fish Passage Evaluation
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e “Pilot Plan” is the Pilot Implementation Plan describing the procedures
and protocols for the Pilot Program.

e “Pilot studies” are specific reintroduction colonization experiments and
associated monitoring activities to evaluate the performance of the Pilot
Program.

e “Reintroduction Program” is the general term used to describe the Pilot
Program and the long-term reintroduction (if deemed feasible).

This Shasta Dam Fish Passage Pilot Implementation Plan (Pilot Plan) has been
developed in response to Action V, NF3, “Development of a Fish Passage Pilot
Plan,” and is driven by the goals and objectives contained in the RPA. The Pilot
Plan is a critical part of the Pilot Program, a multi-step process to evaluate the
potential for reintroduction of winter-run and spring-run Chinook Salmon into
historical habitat above Shasta Dam, and assess whether restoring this species to
its historical habitat will provide a demographic benefit by increasing its spatial
structure and abundance. The Interagency Fish Passage Steering Committee
(Steering Committee) has prioritized winter-run Chinook Salmon for the first
reintroduction above Shasta Dam, due to the limited amount of available habitat
for winter-run Chinook Salmon below the dam. Plans for reintroduction of listed
salmonids above Folsom Dam and New Melones Dam are beyond the scope of
this Pilot Plan, and will be addressed in independent planning studies.

This Pilot Plan has been developed by Reclamation, with the cooperation,
coordination, and assistance of the Steering Committee. The Pilot Program Study
Area (Study Area) includes Shasta Lake, the Upper Sacramento River from Box
Canyon Dam to Shasta Lake, and the McCloud River from McCloud Dam to
Shasta Lake.

The Pilot Program is designed to demonstrate the feasibility, or “proof of
concept,” for reintroduction of listed fish to these watersheds. It will use the
scientific method to test many of the uncertainties related to the Reintroduction
Program, including methods and tools needed for a successful reintroduction. This
process involves obtaining critical data to allow Reclamation and resource
agencies to weigh the potential benefits against the risks and constraints. The
results will inform whether or not it is feasible, and/or practical to implement a
full-scale reintroduction in the watershed above Shasta Dam.

The Pilot Program is framed in an adaptive management structure and includes
monitoring (or pilot) studies that will measure results keyed to criteria defining
success. This is essential to learn from and adjust the program, as necessary, to
increase the likelihood of successful reintroduction. As the Pilot Program
progresses, changes may be required and additional monitoring programs may be
subsequently added. As a result, this Pilot Plan is considered a living document,
and will be updated to reflect those changes to the Pilot Program.

Shasta Dam Fish Passage Evaluation
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This Pilot Plan provides a general overview of winter-run Chinook Salmon
reintroduction to historical habitats in the Study Area, including the recovery
priorities for salmon and viable salmonid populations, and the benefits,
opportunities and constraints associated with the reintroduction. It provides
information on species and habitat conditions within the Study Area, and also
discusses stock selection considerations, genetics, and potential sources of donor
stock for reintroduction.

In addition, this Pilot Plan describes how the first three to five years of the Pilot
Program could be implemented, and describes metrics and performance measures
to be used to evaluate the success of the implementation techniques compared to
the overall goal of the Pilot Program. It also provides a blueprint for obtaining
additional critical information about the opportunity for successful reintroduction.
As described above, the Pilot Plan is a living document, and it will be reviewed
and updated annually as new information is gained regarding feasibility of
reintroduction.

The Steering Committee will use the results of the Pilot Program to make
decisions and adjust, as needed or terminate the Reintroduction Program if
deemed infeasible. The Steering Committee is made up of members from
Reclamation, NMFS, U.S. Fish and Wildlife Service (USFWS), U.S. Forest
Service (USFS), California Department of Fish and Wildlife (CDFW), California
Department of Water Resources (DWR), California State Water Resources
Control Board (State Water Board), and a member of the academic community.
Additionally, Reclamation will use the pilot study results for public outreach, to
inform the public of the progress of the Pilot Program, to answer questions, and to
address any of their concerns.

The remainder of this chapter provides an overview of the Pilot Program and this
associated Pilot Plan, including background information, purpose and need, goals
and objectives, Study Area description, and regulatory and management
challenges.

Project Background

Reclamation was established in 1902 to help meet the increasing water demands
of the West, and is now the largest water provider in the country. Reclamation is
responsible for managing the CVP, which stores and delivers about 20 percent of
California’s developed water — 7 million acre-feet (MAF) — to more than 250
water contractors throughout California.

Shasta Dam and Reservoir were constructed between September 1938 and June
1945. Water storage in Shasta Reservoir began in December 1943, and Shasta
Dam was fully operable in April 1949. In 1997, a temperature control device was
installed to help provide cooler water for fisheries benefits downstream. Shasta

Shasta Dam Fish Passage Evaluation
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Dam and Reservoir are integral elements of the CVVP, with Shasta Reservoir
representing about 41 percent of the total reservoir storage capacity of the CVP.

2009 NMFS Biological Opinion

Pursuant to the ESA Section 7, USFWS and NMFS can authorize “incidental
take” of a federally listed species resulting from Federal actions, such as the long-
term operation of the CVP in coordination with the operation of the SWP.
Protection of listed species is typically addressed through issuance of BOs and
incidental take authorization on Federal actions. The resources agencies also have
the authority to provide the Federal agency with an RPA in cases where they
determine that the Federal action is likely to cause jeopardy to a species. Since
the 1993, Reclamation and the DWR have operated the CVVP and SWP (the largest
state-built, multipurpose water project in the U.S.) under a series of BOs issued by
the NMFS and the USFWS, resulting from formal consultations under Section 7
of the ESA.

In 2008, Reclamation reinitiated formal Section 7 consultation as a result of
litigation and provided NMFS a new BA on the continued long-term operation of
the CVP and SWP (Reclamation 2008). On June 4, 2009, NMFS issued the
Biological Opinion and Conference Opinion on the Long-Term Operation of the
Central Valley Project and State Water Project (NMFS 2009). The new BO
concluded that, as proposed, the CVP and SWP operations were likely to
jeopardize the continued existence of four federally-listed anadromous fish
species: Sacramento River winter-run Chinook Salmon, Central Valley spring-run
Chinook Salmon, California Central Valley steelhead, and Southern distinct
population segment (DPS) of the North American green sturgeon. The BO set
forth an RPA with actions that allow for continued operation of the CVP and
SWP in compliance with the ESA. The RPA actions include revised water
operations, habitat restoration and enhancement, and fish passage studies.

The NMFS consultation highlighted the difficulty in managing cold water
dependent aquatic species below impassable barriers, as such management is
often dependent on fluctuating and inadequate coldwater pools. The analysis
found that even after all discretionary actions are taken to operate reservoirs to
reduce adverse effects of water operations on listed anadromous fish, the risk of
temperature induced mortality of fish and eggs remains high, particularly during
dry water years.

The analysis also highlighted the potential future effects of climate change on the
viability of listed salmonids, resulting from the impact of climate change on
hydrology and coldwater pool availability in Central Valley reservoirs. In
addition, it documented that impassable dams currently block access to 80 percent
of historically available habitat in the Central Valley. The analysis concluded that
providing passage for listed species to historical habitat will be needed to
maintain viability of these species, so NMFS included Action V in the BO.

Shasta Dam Fish Passage Evaluation
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Central Valley Salmon and Steelhead Recovery Plan

The effects of Shasta Dam and Reservoir on winter-run and spring-run Chinook
Salmon are described in NMFS’ final Recovery Plan for the Evolutionarily
Significant Units of Sacramento River Winter-run Chinook Salmon and Central
Valley Spring-run Chinook Salmon and the Distinct Population Segment of
Central Valley Steelhead (Recovery Plan) (NMFS 2014a). Winter-run Chinook
Salmon originally spawned in the Upper Sacramento River system (Upper
Sacramento (sometimes referred to as the Little Sacramento River), Pit, McCloud
and Fall rivers) and in Battle Creek (Yoshiyama et al. 1996). The unique life
history timing pattern of winter-run Chinook Salmon, which require cold summer
flows, indicates that they are most suited to occupy the Upper Sacramento system
and Battle Creek. Watershed development has eliminated access to all historical
spawning habitats above Keswick Dam, approximately 200 river miles, and
approximately 47 of the 53 miles of potential habitat in Battle Creek (Yoshiyama
et al. 1996).

The Recovery Plan states that because the Sacramento River winter-run Chinook
Salmon evolutionarily significant unit (ESU) currently only has one population,
and that population spawns outside the species historical spawning range
(Sacramento River below Keswick dam), introductions into historically occupied
habitat are necessary to meet requirements for recovery (NMFS 2014a). In the
Recovery Plan, NMFS indicates that the recovery of winter-run Chinook Salmon
is affected by the Shasta cold-water pool by stating:

“Currently, winter-run Chinook salmon spawning is limited to the
mainstem Sacramento River downstream of Shasta and Keswick
dams where the naturally-spawning population is artificially
maintained by cool water releases from the dams. Within the
Sacramento River, the spatial distribution of spawners is largely
governed by water year type and the ability of the CVP to manage
water temperatures.

The fact that this ESU is comprised of a single population with very limited
spawning and rearing habitat increases its risk of extinction due to local
catastrophe or poor environmental conditions. There are no other natural
populations in the ESU to buffer it from natural fluctuations. A single catastrophe,
such as volcanic eruption of Lassen Peak, prolonged drought which depletes the
cold-water pool in Shasta Reservoir or some related failure to manage cold water
storage, a spill of toxic materials with effects that persist for four years, or a
disease outbreak with effects persisting for four or more years could result in
extinction of the Sacramento River winter-run Chinook Salmon ESU, as most
winter-run Chinook salmon return as 3-year old fish (Lindley et al. 2007).

After two years of severe drought, Shasta Reservoir storage would be insufficient
to provide cold water throughout the winter-run Chinook Salmon spawning and
embryo incubation season, resulting in partial or complete year class failure.
Based on the Recovery Plan, a severe drought lasting more than 3 years could
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potentially result in the extinction of winter-run Chinook Salmon. The probability
of extended droughts is increasing as the effects of climate change progress (see
Chapter 3). California experienced four years of dry conditions in 2012-2015, and
winter-run Chinook Salmon experienced low survival, likely due to lack of
available cold water throughout the spawning, incubation, and juvenile life stages.

The Recovery Plan recognized the need to reintroduce Sacramento River winter-
run Chinook Salmon and Central Valley spring-run Chinook Salmon into habitats
that historically supported these fish, but are currently inaccessible because of
existing dams. The Recovery Plan also categorized different priority levels for
watersheds for reintroduction. It classified both the McCloud River (inaccessible
from dam) and Battle Creek (accessible) as highest priority watersheds (i.e.,
primary watersheds) for reintroduction based on the current understanding of
habitat conditions and that reintroduction planning efforts were already underway
when the Recovery Plan was published. Those watersheds with less potential,
such as the Upper Sacramento River, were identified as candidate watersheds.
NMFS is addressing effects of reintroduction efforts on the existing populations
of these fish in their experimental population designation and HGMP processes.

Shasta Dam Fish Passage Evaluation

The SDFPE is the first effort to be launched towards Action V. Fish passage at
Shasta Dam was selected as the first effort in response to Action V due to the
limited amount of existing available habitat for Sacrament River winter-run
Chinook Salmon, as described in the Recovery Plan and in this Pilot Plan. The
near-term goal for Action V is to increase the geographic distribution and
abundance of the ESA-listed fish. The long-term goal is to increase abundance,
productivity, and spatial distribution of the target species, and to improve their life
history, health, and genetic diversity.

The near-term fish passage actions included the formation of the Steering
Committee, led by Reclamation, which coordinates and guides the overall
development and implementation of the studies through interagency
collaboration. In accordance with the RPA action, the Steering Committee was
formulated in 2010. The RPA indicated that the Pilot Program should be
operational by 2012, but that was not feasible; Reclamation, with the Steering
Committee, however, did begin the establishing Pilot Program before 2012.

As part of the requirements of the RPA, Reclamation, in coordination with the
Steering Committee, is developing the Pilot Program, described in this Pilot Plan,
as an adaptive management process to evaluate the reintroduction of Chinook
Salmon into historical habitat above Shasta Dam. The BO directs Reclamation
and partner agencies to annually revise and update this plan, and states that
revisions and updates shall be based on results of the pilot studies, construction of
new facilities, recovery planning guidance, predicted annual run size, and changes
in hatchery management.
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Purpose and Need

As described earlier, this Pilot Plan was created in response to Action V, NF3,
which requires the “Development of a Fish Passage Pilot Plan” (NMFS 2009).
Action V calls for an evaluation of the potential for reintroduction of winter-run
and spring-run Chinook Salmon and Central Valley steelhead into their historical
habitat above Shasta Dam and the Steering Committee prioritized winter-run
Chinook Salmon as the top priority for reintroduction above Shasta Dam.

The purpose of this Pilot Plan is to provide a framework and guide for evaluating
the potential to reintroduce winter-run and spring-run Chinook Salmon into their
historical habitat above Shasta Dam. The Pilot Plan is a critical part of an adaptive
approach which aims to increase abundance, productivity, and spatial distribution,
and to improve life history, health, and genetic diversity. The Pilot Program, led
by Reclamation in coordination with the Steering Committee, has the overall goal
of determining the feasibility of establishing a self-sustaining population of
Sacramento River winter-run Chinook Salmon in the Upper Sacramento and
McCloud rivers.

Objectives

The objective of the Pilot Program is to implement short-term reintroduction
actions and studies that will inform the planning for and feasibility of a long-term
reintroduction. The 2009 BO lists the following specific steps to be identified in
the Pilot Plan, as well as steps for the other reintroduction programs on the
American and Stanislaus rivers which have not yet begun:

1. Identify any operational requirements needed for the passage and re-
introduction program.

2. Identify protocols for optimal handling, sorting, and release conditions for
ESA-listed fish collected at Reclamation or partner agency-funded fish
collection facilities when they are constructed.

3. Identify the number, origin, and species of fish to be released into habitat
upstream from Reclamation dams, incorporated into the hatchery
broodstock, or taken to other destinations.

4. ldentify fish collection and transportation requirements (e.g., four wheel-
drive vehicles, smooth-walled annular tanks, large vertical slide gates,
provisions for tagging/marking) for moving fish from below project dams
to habitats above reservoirs, avoiding the use of facilities or equipment
dedicated for other purposes (e.g., existing transport trucks).

5. Identify optimal release locations for fish, based on access, habitat
suitability, disease concerns, and other factors (e.g., those which would
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minimize disease concerns, recreational fishery impacts, interbreeding
with non-native O. mykiss strains, regulatory impacts, special authorities
for studies/construction, and complications from upstream dams).

6. Identify and evaluate options for providing tailored ESA regulatory
assurances for non-federal landowners above the dams where species
could be re-introduced.

7. ldentify and evaluate interim downstream fish passage options through
reservoirs and dams with the objective of identifying volitional
downstream passage scenarios and alternatives for juvenile salmon and
steelhead migrating through or around project reservoirs and dams. If
these options are not considered feasible, identify interim non-volitional
alternatives. Near-term operating alternatives that are determined to be
technically and economically feasible and biologically justified shall be
identified by Reclamation and the steering committee agencies.

8. Describe scheduled maintenance and representative types of unscheduled
maintenance of existing infrastructure (dams, transmission lines, fish
facilities, etc.) that could adversely impact listed fish, and describe
measures to minimize these impacts.

9. Describe procedures for coordinating with Federal and State resource
agencies in the event of scheduled and unscheduled maintenance.

10. Describe protocols for emergency events and deviations.

Study Area

The Study Area, described below, includes Shasta Lake as well as the Upper
Sacramento River watershed between Box Canyon Dam and Shasta Lake, and the
McCloud River watershed between McCloud Dam and Shasta Lake (Figure 1-1).
It does not encompass the entire watersheds of these two rivers, but represents
only those areas immediately above Shasta Lake where fish reintroduction is
being investigated by this Pilot Plan. During the planning process for the Pilot
Program, a selection process was conducted to determine the extent of the Study
Area. A description of this selection process is provided below.
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Land Ownership within
Extended Study Area

[ Extended Study Area

| city  Private

1 county  City/County/State
[ state | No APN/No Record

. Federal

3 6 12

Projection: UTM Zone 10 NAD&3 =
Watersheds: Nat Hyd’nla'c Dataset (HUC-12) | |
Dams: Nat! Inventory of Dams (2012) |
Map Prepared: November, 2014

Figure 1-1. Shasta Dam Fish Passage Evaluation Study Area

River Selection Process

The RPA identified the McCloud and Upper Sacramento rivers for long-term
passage evaluations at Shasta Dam and reintroduction of winter-run and spring-
run Chinook Salmon. The Recovery Plan further described the importance of
these two rivers, particularly the McCloud River, for reintroduction to preserve
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and increase the population of winter-run Chinook Salmon (NMFS 2014a). As
described earlier, the Recovery Plan prioritized unoccupied habitats that
historically supported winter-run Chinook Salmon, based on their suitability for
reintroduction, as either primary areas, candidate areas, or areas that have been
ruled out for potential reintroduction. It also classified the McCloud River as a
primary area for reintroduction, which is defined as an area where there is a high
likelihood that reintroduction would be successful, based on species-specific life
history needs and available habitat quality and quantity. The Upper Sacramento
River, which had historical populations of winter-run Chinook Salmon, was
classified as a candidate reintroduction area, defined as a possible (i.e., lower
priority) area for reintroduction.

The Steering Committee identified four categories, each with multiple criteria, to
help prioritize studies and study sites in the Pilot Program:

e Ecological — Holding habitat, spawning/incubation habitat, rearing habitat,
conditions for juvenile migration, estimated spawner capacity, water
temperature, water supply reliability, flow variability, predation, resource
competition, disease, food, ability to foster life history diversity, and
resilience to climate change

e Stakeholder/Landowner — Public lands, economic perceptions,
recreation, landowner concerns, concerns of the native people, and
watershed stewardship organizations

e Regulatory Implementation — USFS Land and Resource Management
Plan, California Wild and Scenic River protections, California Endangered
Species Act, California Forest Practice Rules, and Consistency with the
Recovery Plan and RPA

e Physical Implementation — Transportation stress on fish, cost of fish
collection and transportation, adult release sites, juvenile collection sites,
and field studies

These criteria were ranked for each river, with the ecological values based on the
habitat assessment results weighted more heavily than the other factors since the
success of reintroduction depends on the ecological conditions. While the
McCloud River ranked higher on the ecological category, the Sacramento River
ranked higher in the remaining categories.

Shasta Lake

Created by Shasta Dam, Shasta Lake is the largest reservoir in California, with a
surface area of approximately 29,500 acres, a volume of 4.55 MAF, and
approximately 400 miles of shoreline (Reclamation 2014a). The three major
tributaries to Shasta Lake are the Upper Sacramento, McCloud, and Pit rivers.
Many smaller tributary creeks and streams (both seasonal and perennial) flow into
these major tributaries and Shasta Lake.
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Upper Sacramento River Watershed

The Upper Sacramento River watershed, located in Shasta and Siskiyou counties,
encompasses approximately 383,000 acres. Approximately 30 river miles of the
Upper Sacramento River are included within the Upper Sacramento River
watershed, from Box Canyon Dam downstream to where the river enters Shasta
Lake. Above Box Canyon Dam, flows into Lake Siskiyou are supplied mostly by
snowmelt; below the dam, released flows are augmented by spring discharges and
rainfall-driven runoff. Between Box Canyon Dam and Shasta Lake, seven key
tributaries contribute flow to the Upper Sacramento River — Castle Creek, Soda
Creek, Flume Creek, Shotgun Creek, Hazel Creek, N. Salt Creek, and Slate
Creek.

Lower McCloud River Watershed

The lower McCloud River watershed, located in Shasta and Siskiyou counties, is
approximately 67,073 acres and consists of lands drained by the McCloud River
from the McCloud Dam outlet downstream approximately 23 river miles to the
McCloud Bridge, where the river enters Shasta Lake. The Hawkins Creek,
Claiborne Creek, Squaw Valley Creek, and Chatterdown Creek sub-watersheds
are included in the lower McCloud River watershed.

Land Ownership

Overall, the Upper Sacramento and lower McCloud River watersheds primarily
consists of Federal (primarily USFS) land and private lands managed for forest
and recreational use. Much of the area is undeveloped except for sparse
residential developments, several small municipalities, and the hydropower
projects on the Sacramento and McCloud rivers. Table 1-1 provides an overview
of the land ownership along the study streams, by number of parcels and
percentage occurring in each land ownership class.

Table 1-1. Land Ownership along the Project Area Rivers, by Number of Parcels
Occurring Within 100 Feet of River Centerline

Upper Sacramento River
Watershed Lower McCloud River
Percentage Percentage

River Frontage Land | Number of | of River Number of of River
Ownership Parcels Frontage Parcels Frontage
Federal 31 6 27 37
State 37 7
County 9 2
City 29 5
Private 394 71 43 59
No Information Available | 45 8 3 4

Source: Shasta and Siskiyou County Assessor Parcel Number Database. Accessed: November 24, 2014.

Note:

Due to rounding, the columns may not equal 100 percent.
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Upper Sacramento River Watershed

Private landowners comprise the majority of river adjacent property owners along
the Upper Sacramento River. Private land uses in the watershed include timber
harvest, residential, agricultural, industrial, and commercial development. A
portion of land in the watershed is federally-owned forest land managed by the
Shasta-Trinity National Forest (STNF). The Bureau of Land Management (BLM)
manages a small portion of the watershed near Shasta Lake west of Backbone
Ridge. These federal lands consist of several sections located in a patchwork of
private, STNF, and BLM ownership. The California State Parks agency manages
Castle Crags State Park, which covers about 4,000 acres of the watershed (NSR
2010).

Lower McCloud River Watershed

The majority of the lower McCloud River watershed is characterized by a
checkerboard land ownership pattern. Private landowners own most of the
property adjacent to the lower McCloud River. Private ownership activities or
designations include nature preserves, fishing clubs, a utility company, timber
companies, and ranching (USFS 2011). Large blocks of National Forest land
occur in the Hawkins Creek drainage and along the major ridge that forms the
southwest border of the watershed. Timber management has occurred in the
Hawkins Creek drainage and the upper slopes on the southeast side of the river.
Most of the remainder of this portion of the watershed remains essentially
roadless (USFS 2011).

Railroads and Roads

Upper Sacramento River Watershed

The Union Pacific Railroad (UPRR) traverses the entire length of Shasta and
Siskiyou counties and is immediately adjacent to the Sacramento River
throughout the Upper Sacramento River watershed. The railroad is a primary
landowner of property immediately adjacent to the Sacramento River. UPRR
allows stream access points along the