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PREFACE

The Aquatic Resources of the Lower American River: Baseline Report (Baseline Report)
provides a foundation upon which to build the initial Fisheries and Aquatic Habitat Management
and Restoration Plan for the Lower American River (the “FISH Plan”). The FISH Plan, as has
been discussed previously, will serve as both: (a) the Aquatic Habitat Management Element of
the River Corridor Management Plan for the Lower American River (expected out in summer
2001); and (b) the Habitat Management Element (HME) of the Water Forum Agreement.

Draft sections of the Baseline Report, provided herein, have been developed for review by the
Lower American River Fisheries and Instream Habitat (FISH) Working Group, and the FISH
Working Group’s Technical Subcommittee. The enclosed document summaries and presents
key data/information regarding the aquatic resources and associated habitats of the lower
American River, and provides essential background information necessary to support
development of the FISH Plan, including specific restoration and management actions.

Draft sections of the Baseline Report have been reviewed by the FISH Working Group and the
FISH Working Group’s Technical Subcommittee. Additional analyses have been suggested by
the Technical Subcommittee in order to enhance the overall informational value of the document.
At this time, a number of supplementary analyses are still being conducted to accommodate
these suggestions. This work includes several evaluations to better ascertain the relationships
between physical habitat parameters and biological indices related to lifestage history and in-
river production of fall-run chinook salmon and steelhead in the lower American River. Results
of these analyses will be reflected in revisions in a subsequent draft of the report. The entire
Baseline Report, when complete, will include a summary of findings for each resource, a
discussion of data limitations, and recommendations for directed research.

Your comments and input on this current version of the draft Baseline Report are sought at this
time. Please submit comments to Susan Davidson, Water Forum, no later than March 30, 2001.
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1.0 INTRODUCTION

A comprehensive, broadly supported river corridor management plan is being sought for the
lower American River. Such a plan is needed by numerous interests including CALFED, the
Sacramento Area Water Forum (Water Forum), Sacramento Area Flood Control Agency
(SAFCA), the Lower American River Task Force (LAR Task Force), and the Sacramento
County Department of Regional Parks, Recreation, and Open Space.

In January 2000, CALFED provided partial funding to create a multi-agency river corridor
management plan for the lower American River that would incorporate CALFED objectives for
ecosystem restoration along the lower American River (CALFED Bay-Delta Restoration Project
99-B157). Additional funding was provided by the sponsoring agencies responsible for
development of the River Corridor Management Plan (RCMP) including SAFCA and the
Sacramento City-County Office of Metropolitan Water Planning (CCOMWP).

The proposed RCMP will create the necessary planning framework and consensus building
process by which ecosystem restoration along the lower American River can be achieved, within
the context of the river’s multiple use functions. Specifically, the development of the RCMP for
the lower American River has two main objectives: (1) to establish scientific consensus among
biologists, resource managers, and other technical experts concerning the resources of the lower
American River ecosystem and the priorities for restoration and recovery actions; and (2) to
provide an integrated planning framework to identify, prioritize, define and implement
restoration actions in the lower American River.

The RCMP is to be based on information and recommendations made from four working groups
of the LAR Task Force including the Fisheries and Aquatic Habitat Working Group (FISH
Group), the Floodway Management Working Group (FMWG), the Bank Protection Working
Group (BPWG), and the Recreation Management Working Group. Coordination also is
occurring with the [Folsom] Reservoir Operations Working Group (ROWG) through overlapping
membership. The RCMP will have three major components: (1) the Fisheries and Aquatic
Habitat Element; (2) the Floodway Management Element; and (3) the Recreation Management
Element. It will build upon several efforts to manage the river for multiple beneficial uses,
including those undertaken by the California Department of Fish & Game (CDFG), the Water
Forum, the LAR Task Force, and previous LAR Technical Committee Workshops. The FISH
Group is developing the Fisheries and Aquatic Habitat Element. The Floodway Management
Element is being prepared and managed jointly by the FMWG and BPWG, while the Recreation
Management Element is being developed by the Recreational Management Working Group.

The charge of the FISH Group is: (1) to develop an initial fisheries and aquatic habitat
management and restoration plan for the lower American River (the FISH Plan), which will
serve as the Fisheries and Aquatic Habitat Element of the RCMP and the Habitat Management
Program of the Water Forum Agreement; and (2) to provide strategic advice to proponents of
lower American River fish and aquatic habitat management and restoration projects who seek
“early start” status for their individual projects.

The FISH Plan will focus on five fish species of priority management concern including fall-run
chinook salmon, steelhead, splittail, American shad, and striped bass. Special emphasis will be
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placed upon the first three of these species to facilitate compliance with applicable laws,
particularly, the federal Endangered Species Act (ESA) and the California Endangered Species
Act (CESA), and to be consistent with state and federal restoration plans. This focus is
consistent with: (1) CALFED’s 1999 Ecosystem Restoration Program Plan (ERPP); (2) U.S.
Fish & Wildlife Service’s (USFWS) 1997 Draft Anadromous Fish Restoration Program, which
identifies specific actions on the lower American River to protect anadromous salmonids; (3)
CDFG’s 1996 Steelhead Restoration and Management Plan for California, which identifies
specific actions on the lower American River to protect steelhead; and (4) CDFG’s Restoring
Central Valley Streams, A Plan for Action (1993), which identifies specific actions on the lower
American River to protect salmonids. Improvement of habitat conditions for these species of
priority management concern will likely protect or enhance conditions for other fish resources,
including native resident species.

A key component in the development of the FISH Plan is the collation and distillation of all
information/data for the lower American River associated with the five priority species. While
the primary focus of the FISH Plan is on the fish species noted above, consideration of the
various natural physical attributes, habitat elements, environmental stressors, and operational
management protocols active in the lower American River also is essential in the development of
any long-term restoration effort for the lower American River.

Before the FISH Plan can be developed, an assessment of the baseline conditions in the river
must be made. To this end, the FISH Group has commissioned the preparation of a Baseline
Report, which summarizes and presents available data/information about the current health of the
aquatic resources and associated habitats of the lower American River. It will provide the
baseline against which the effectiveness of any future restoration efforts may be measured and
evaluated. The Baseline Report is intended to assist the FISH Group in its planning efforts for
the FISH Plan. The Baseline Report will subsequently be summarized and disseminated to the
public as a State-of-the-River Report.

The FISH Plan will identify ecosystem needs and stressors for the priority species and aquatic
habitats of the lower American River. It also will identify and help select actions (e.g., new
management actions, modifications of existing practices, restoration projects, research projects,
and mitigation/conservation measures) for implementation through an Implementation Plan. The
Implementation Plan will establish a timeline for restoration and management actions, identify
lead agency roles and responsibilities, and identify technical assistance needed to develop,
update, administer, implement, and monitor results of the FISH Plan.

A key component of the FISH Plan will be the Ecological and Biological Monitoring and
Adaptive Management Plan, which will identify monitoring goals, objectives, and performance
standards with which to measure the attainment of each objective. It will develop a method of
measuring performance standards and identify detailed protocols for ongoing monitoring,
interpreting the results of the monitoring exercise, and adjusting the applied management and
restoration actions accordingly. The monitoring and adaptive management plan will contain
guidelines for making adjustments as information and priorities change with respect to
monitoring targets, funding priorities, and restoration techniques.
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1.1. BACKGROUND

In December 1999, CALFED approved funding for 31 restoration projects in the Bay-Delta
estuary and its watershed under the Federal Bay-Delta Act and California Proposition 204.
Projects were selected from a pool of 226 proposals submitted to CALFED in April 1999. The
lower American River RCMP development project was among those approved and funded.

The CALFED Bay-Delta Program is a cooperative effort among state and federal agencies and
California’s environmental, urban, and agricultural communities. It was initiated in 1995 to
develop a long-term strategy to restore environmental health and resolve water management
problems in the Bay-Delta, and its watersheds.

The lower American River and its watershed have been recognized as important components in
the pursuit of CALFED’s vision and objectives for ecosystem restoration. Based on the core
involvement of local, State, and federal agencies, as well as business and community groups, this
comprehensive RCMP will serve as the planning framework that will allow local entities to
coordinate their management activities related to the lower American River and to assist
CALFED in evaluating appropriate lower American River restoration actions.

Several projects are being developed for early implementation as one part of the overall RCMP.
These projects include improved management of the coldwater pool in Folsom Reservoir, a new
minimum flow release schedule for the lower American River, and enhanced floodplain habitat
and increased SRA along specific sections of the lower river associated with flood control
activities.

The RCMP will result in the following desired outcomes:

1. Improved coordination and assistance through support from multi-faceted participation
including community organizations, public trust resource managers, local businesses, and
local, state, and federal agencies.

2. Development of monitoring protocols and the application of adaptive management
principles.

3. Improved river stewardship with improved riparian and aquatic habitat conditions, as well as
improved flood management characteristics.

As an element of the RCMP, the FISH Plan will identify and prioritize opportunities for
improving the health of the lower American River fish and aquatic habitats, including both new
initiatives and modifications to existing management practices. It also will identify key data
gaps and research efforts needed to address these gaps. An important FISH Plan component will
be assessing its effectiveness through monitoring, data interpretation, and adaptive adjustments
to restoration actions, as needed.

The FISH Plan will continue to be refined and upgraded over the years, as additional data
regarding the health of the lower American River becomes available. In addition to serving as
the aquatic habitat management element of the RCMP, the FISH Plan also is intended to serve as
the Habitat Management Plan (HMP) for the lower American River as required under the Water
Forum Agreement, consistent with the mitigation described and certified in the Water Forum
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Agreement Environmental Impact Report and associated Mitigation, Monitoring, and Reporting
Program (MMRP). Once the FISH Group has approved the FISH Plan, it will be submitted to
the LAR Task Force for consideration and incorporation into the over-all RCMP.

1.2. PURPOSE AND INTENDED USES OF THE BASELINE REPORT

The Baseline Report is intended to provide the essential background information for the lower
American River, necessary to support development of the FISH Plan and its specific project
prescriptions to effect long-term restoration of the river and its habitats.

1.2.1. SCOPE OF THE BASELINE REPORT

This Baseline Report documents available information/data regarding the health and status of the
aquatic resources and habitat of the lower American River. It serves as the baseline upon which
to measure the effectiveness and long-term efficacy of any future restoration efforts as developed
through the FISH Plan. This report includes published and unpublished documents on the
fisheries and aquatic habitats of the lower American River.

Establishing the baseline condition requires a synthesis of work previously conducted by CDFG,
USFWS, United States Bureau of Reclamation (USBR), University of California at Davis
(UCD), SAFCA, CCOMWP, and the Water Forum. Particular emphasis has been placed on the
numerous monitoring studies and reports prepared by CDFG.

This report presents information including historical review and discussions of the current status
of the aquatic resources of the lower American River. Key resources or components of the lower
American River include fish, instream habitats, riparian habitats, water quality, hydrology, and
fluvial geomorphology (see Section 1.2.2, Ecosystem Processes Approach, below).

1.2.2. ECOSYSTEM PROCESSES APPROACH AND FISH LIFESTAGE LINKAGES

From an ecosystem perspective, the lower American River is not unlike other diverse riverine
ecosystems in that the important stressors to ecosystem health include streamflow, water
temperature, sediment supply, and floodplain and stream channel processes. The hydrology of
the watershed, coupled with the morphometric response of the channel through numerous
influences (both man-made and natural), have helped evolve the lower American River corridor
into what it is today. The health of the riverine ecosystem, therefore, cannot be adequately
assessed without due consideration to river hydrology, water quality, riparian ecology, and in-
river geomorphological features and causal processes, as well as the existing fish resources.

In April 1997, the lower American River Technical Team identified and ranked the priority
stressors for specific species including chinook salmon, steelhead, splittail, and striped bass.
Stressors and rankings also were developed for lower American River habitats including shaded
riverine aquatic habitat (SRA) and seasonal wetland and associated aquatic habitat. The stressors
included water temperature, flow, spawning habitat, rearing habitat, water quality, water
diversions, migration barriers, fish harvest practices, predation, flood control, and channel
morphology. Key stressors identified included high water temperature, inadequate flow,
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inadequate rearing habitat in the floodplain/littoral zone and wetland sloughs, offsetting hatchery
practices, and the adverse effect of Nimbus and Folsom dams.

This Baseline Report presents and discusses detailed information with respect to the fish
resources of the lower American River. Long-term recovery and the maintenance of viable
populations of the priority fish species require that a thorough evaluation of the known stressors
and interrelationships to each critical lifestage be conducted.

1.3. RELATED/ONGOING INITIATIVES

The lower American River is a much-studied system, with the initial fish and related physical
environment studies dating back to the early 1900s. Numerous project-level investigations and
system-wide efforts have focused on the lower American River and its watershed. These
investigations have been conducted for flood control (i.e., levee improvements), flood control
operations (i.e., Folsom Dam flood control procedures), new surface water diversions, parkway
plans, water management plans, and new facilities infrastructure projects (e.g., water treatment
plant expansions, intake improvements, pumping facilities, etc.). Several projects and programs
have ongoing or potential implications for the manner in which the lower American River is
managed, the most relevant of which are described below.

1.3.1. CALFED ECOLOGICAL RESTORATION PROGRAM PLAN

Under CALFED’s ERPP, the vision for the lower American River Ecological Management Unit
focuses on restoring important fish, wildlife, and plant communities to a condition in which the
status of specific resources is no longer considered to be of concern within the unit. Restoration
efforts should emphasize benefits to naturally-spawning chinook salmon and steelhead
populations, which co-exist with non-native American shad, striped bass, and hatchery stocks of
chinook salmon and steelhead.

CALFED recognizes that several diverse actions could be implemented over a broad scale to
restore and maintain sustainable, naturally spawning stocks of chinook salmon and steelhead in
the lower American River, including improving seasonal flow and water temperature regimes,
in-channel and riparian habitats, fishery regulations, and hatchery operations.

From an ecological perspective, the ERPP also has identified visions for several key processes in
the lower American River including:

1) maintenance of streamflows in creeks to support riparian habitat and associated species;

2) re-distributing and/or supplementing gravel to continually replenish the supply of gravel
needed by chinook salmon and steelhead for spawning habitat;

3) preserving natural floodplain processes by allowing winter-spring flows to overflow into
riparian and wetland habitats; and

4) providing cooler spring through fall water temperatures by protecting and enhancing
streamflow, enhancing riparian vegetation along creeks, reducing warmwater discharges to
creeks, and reducing diversions from creeks.
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From a habitat restoration perspective, the ERPP has identified several additional visions for
protection and/or enhancement of seasonal wetlands, riparian and riverine aquatic habitat,
freshwater fish habitat, and essential fish habitat. These visions, together with the CALFED
ERPP visions for reducing known ecosystem stressors and addressing the needs of individual
species (see above), is consistent with the overall intent of the RCMP and FISH Plan.

1.3.2. CVPIA AFRP

Section 3406(b)(1) of the Central Valley Project Improvement Act (CVPIA) of 1992 requires the
Secretary of the Department of the Interior to ...“develop within three years of enactment and
implement a program which makes all reasonable efforts to ensure that, by the year 2002,
natural production of anadromous fish in Central Valley rivers and streams will be sustainable,

on a long-term basis, at levels not less than twice the average levels attained during the period of
1967 to 1991...”.

Further, Section 3406(b)(1)(A) requires that the program...“give first priority to measures which
protect and restore natural channel and riparian habitat values through habitat restoration
actions, modifications to Central Valley Project operations, and implementation of the
supporting measures mandated by this subsection...”. Moreover, this section requires that the
program “...shall be reviewed and updated every five years; and shall describe how the
Secretary intends to operate the Central Valley Project to meet the fish, wildlife, and habitat
restoration goals and requirements set forth in this title and other project purposes.”

The USFWS and USBR are jointly implementing the CVPIA, including Section 3406(b)(1),
through development of an Anadromous Fish Restoration Program (AFRP) to address the needs
of those species identified for restoration actions in the CVPIA. A total of 172 actions has been
identified to meet the intent of the CVPIA, 103 of which are assumed to have a high potential for
implementation in the near future. For the American River, 10 actions have been identified, with
five having a high potential for near-term implementation.

For the American River, the AFRP identified the development of a riparian corridor management
plan to improve and protect riparian habitat and instream cover as one potential action. Other
actions include, but are not limited to, developing and implementing a river regulation plan that
meets specific flow objectives, reducing and controlling flow fluctuations to avoid and minimize
adverse effects on juvenile salmonids, and replenishment of spawning gravels and restoring
existing spawning grounds. Each of these recommended restoration actions is consistent with
the goals and intent of the RCMP and FISH Plan.

1.33. WATER FORUM AGREEMENT - HABITAT MANAGEMENT ELEMENT
(HME)

The Habitat Management Element (HME) for the lower American River, combined with other
elements of the Water Forum Agreement, fulfills one of the Water Forum’s two coequal
objectives: to preserve the fishery, wildlife, recreational, and aesthetic values of the lower
American River. The HME contains five programmatic components that together address river
flow, water temperature, physical habitat, and recreation issues for the lower American River.
These programmatic components include the lower American River Habitat Management Plan
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(HMP), Habitat Projects that Benefit the lower American River Ecosystem, Monitoring and
Evaluation, Project-Specific Mitigation, and lower American River Recreation.

The HMP includes descriptions of reasonable and feasible projects that could be implemented to
avoid and/or offset potential impacts to the lower American River fish and riparian resources due
to the increased surface water diversions defined under the Water Forum Agreement. The HMP
will identify and define the following:

1) performance standards to be used as indicators of the health of the lower American River;
2) conceptual (e.g., mitigation banking or other) and technical framework for the HMP;

3) schedule and technical assistance required for development, implementation, and monitoring
of the HMP;

4) the manner with which the HMP will be coordinated with other programs, plans, initiatives,
and/or mandates that affect the lower American River ecosystem;

5) logistics and responsibilities associated with administering the HMP;
6) implementation priorities, strategies, and schedules for the proposed projects;
7) lead organizations for implementation of each project;

8) the manner with which the HMP could serve as the framework for addressing ESA
requirements; and

9) cost sharing obligations and specific funding commitments.

The FISH Plan will serve as the HMP for the lower American River as required under the Water
Forum Agreement, consistent with the mitigation described and certified in the Water Forum
Agreement Environmental Impact Report and associated MMRP. The Water Forum Agreement
indicated that the HMP would be completed and adopted within 12 months of the signing of the
Water Forum Agreement (April 2001).

1.3.4. EDF V. EBMUD

The Environmental Defense Fund (EDF) et al. vs. East Bay Municipal Utility District (EBMUD)
litigation addressing the ability of EBMUD to divert from the lower American River at the
Folsom South Canal concluded in 1989, but Judge Richard Hodge retained jurisdiction through
the Alameda County Superior Court. One of the findings of Judge Hodge’s decision (“Hodge
Decision”) addressed the concept of scientific uncertainty in the body of evidence, which the
Judge had to review in rendering his decision. In retaining jurisdiction, the Alameda County
Superior Court established a technical advisory committee and Special Water Master. The court
directed that studies be conducted to reduce the level of scientific uncertainty regarding
anadromous salmonid resources in the lower American River, and their environmental
requirements. Studies recently completed emanating from this effort include water temperature
monitoring (1991-1997), fish resources monitoring (1992-1997), Phase I gear evaluation studies,
fish physiology studies (1992), chinook salmon spawning gravel evaluation (1997), aerial redd
surveys (ongoing), and flow fluctuation criteria development (ongoing).
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The intent of the Hodge Decision is consistent with the goals and objectives of the RCMP and
FISH Plan in assessing the current health of this ecosystem and identifying areas where existing
information requires augmentation.

1.3.5. LOWER AMERICAN RIVER OPERATIONS WORKING GROUP

An operational working group has been established for the lower American River known
variously as the lower American River Operations Group (AROG), or [Folsom] Reservoir
Operations Working Group (ROWG). This group includes representatives from the USBR,
USFWS, NMFS, CDFG, SAFCA, Water Forum, City of Sacramento, County of Sacramento,
Western Area Power Administration (WAPA), and the Save the American River Association. It
generally convenes monthly with the purpose of providing input to the management of Folsom
Reservoir for fish resources in the lower American River, within the confines of water
availability and other operational considerations.

The USBR provides this group with data/information such as flows for the prior several months,
reservoir storage, projected reservoir inflow, water temperature data, and projected outflows.
The ROWG use these data and information to plan and develop the annual flow release schedule
for Folsom Dam. This takes place on a monthly basis with the group adapting and refining the
projected flow release schedule for the next month, and making necessary adjustments for the
remainder of the year.

The ROWG not only provides input into the flow release schedule for Folsom Dam, but also into
the adaptive management of the coldwater pool in Folsom Reservoir. The coldwater pool is
influenced by numerous factors, not the least of which are inflow, inflow temperatures,
diversions, storage, and the volume of cooler, hypolimnetic waters in the reservoir. Water
temperatures in the lower American River also are influenced by these factors, as well as by
decisions about which elevation to draw water for release from Folsom Reservoir into the
hatchery and down the lower American River. The ROWG provides regular input regarding
how best to manipulate the shutters on the power penstocks at Folsom Dam to most effectively
manage the coldwater pool reserves and provide maximal thermal benefit to downstream aquatic
resources.

Operational management prescriptions identified and proposed during the development of the
FISH Plan are likely to be reviewed and refined by the ROWG.

1.4. PROJECT LOCATION

The restoration and management efforts encompassed by the FISH Plan will take place within
the boundaries of the lower American River corridor (and generally within the American River
Parkway). Thus, FISH Plan actions will focus on the portion of the lower American River from
Nimbus Dam down to its confluence with the Sacramento River. However, it is recognized that
in formulating the goals, objectives, and actions necessary to implement the FISH Plan, the Fish
Group may also consider out-of-boundary habitat influences, where they directly affect the
fisheries, aquatic, or riparian habitats of the lower American River.
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1.4.1. INFLUENCE OF FOLSOM DAM OPERATIONS

Historically, over 125 miles of riverine habitat were available for anadromous fish in the
American River system. In 1955, with the closure of Nimbus Dam, upstream access to
anadromous fish was permanently blocked, and all anadromous fish are now restricted to the
lower 23 miles of the American River extending from Nimbus Dam down to the mouth of the
American River at its confluence with the Sacramento River.

Since the construction of Folsom Dam and Reservoir, the USBR has made releases from the dam
legally constrained by the instream flow requirements of State Water Resources Control Board
(SWRCB) Decision 893. This decision allows flows in the river during dry years to be as low as
250 cfs at the mouth, with a minimum of 500 cfs maintained between September 15 and
December 31. The USBR, however, makes every attempt to release flows higher than this
minimum. Subsequent SWRCB decisions (D-1400), USBR operational interpretations of those
decisions (i.e., “modified” D-1400), and CVPIA initiatives (AFRP flow objectives and
management of 3406(b)(2) water) have resulted in variations in flow releases. Flow releases also
have been implemented in consideration of water temperature objectives consistent with ESA
consultations between USBR and NMFS.

This Baseline Report, through its discussion of the operational management practices of Folsom
Dam and Reservoir, and integration of the dam and reservoir within the larger CVP/SWP
operations, provides a thorough review of existing practices, their effects on the riverine
ecosystem, and proposed changes that may assist in reducing the adverse effects of the key
stressors (i.e., flows and water temperatures) affecting lower American River resources.

1.5. CONTEXT WITHIN MULTI-PURPOSE INTEGRATED PLAN

The aim is to produce a comprehensive, broadly supported river corridor management plan for
the lower American River consistent with the goals and objectives of CALFED’s ERPP,
SAFCA’s flood protection goals, the American River Parkway Plan, the Water Forum HMP, as
well as the previously mentioned state and federal planning efforts. The FISH Plan represents
one of the three primary elements of this multiple function, river corridor management plan.

1.5.1. LOWER AMERICAN RIVER TASK FORCE

One of the goals of the LAR Task Force is to guide the preparation of a multi-objective
management plan for the lower American River. Its role in this process is supported by its major
objective of helping to identify opportunities for improving existing flood control facilities and
management strategies along the lower American River, while protecting and enhancing existing
environmental and recreational resources within the American River Parkway. Thus, the LAR
Task Force, consistent with its 1994 mission statement, will review and provide
recommendations throughout the development of the RCMP and its associated component
elements, including the FISH Plan.
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1.5.2. FLOODWAY MANAGEMENT ELEMENT

The Floodway Management Element of the RCMP will have three key components. The
Vegetation Resource Management Program and the Facilities Redesign and Relocation Program
are being developed by the Floodway Management Working Group. The Anticipatory Erosion
Control Program is being developed by the Bank Protection Working Group. The Floodway
Management Working Group and Bank Protection Working Group are collectively expected to
identify the terrestrial habitat restoration needs and priorities of the lower American River.

The Vegetation Resources Management Program is intended to represent a master plan for
riparian and terrestrial habitats that preserves flood conveyance capacity and accommodates
necessary maintenance activities consistent with locally adopted recreation and open space goals
for the American River Parkway. The Facilities Redesign and Relocation Program is intended to
reduce the impacts of infrastructure maintenance on floodplain habitats, reduce the risk of
structural damage due to flooding, and improve flood conveyance capacity of the lower
American River.

The primary goal of the Bank Protection Working Group is to produce a bank protection plan
that addresses potentially critical sites, while minimizing impacts to the environment by
incorporating environmental features. As a secondary objective, the Bank Protection Working
Group will address the management of other, less-critical sites that nevertheless are potential
flood control or mitigation sites.

1.5.3. RECREATION MANAGEMENT ELEMENT

The Recreation Management element of the RCMP will focus on recreational use of the
American River Parkway. It will identify improvements necessary to increase public access to
the Parkway and enhance the recreational experience of Parkway users, while protecting the
wildlife and habitat values within the Parkway. Further, this element will provide guidance
regarding preserving, protecting, and restoring existing Parkway facilities, enhancing and
promoting educational and interpretive activities in the Parkway, and providing for improved
public safety and security within and adjacent to the Parkway.

1.54. FUTURE FISH PLAN IMPLEMENTATION

The FISH Plan component will represent scientific consensus among biologists, resource
managers, and other technical experts concerning the critical needs of the aquatic species in the
lower American River and priorities for restoration and recovery actions. It will identify
ecosystem needs and stressors for the priority fish species and habitats of the lower American
River, identify actions (e.g., new management actions, modifications of existing practices,
restoration  projects, research projects, and mitigation/conservation measures) for
implementation, and establish a monitoring program. As noted previously, in order to effectively
implement the FISH Plan on a long-term basis, adaptive management must be established as the
principle process for iterative change. The FISH Plan’s Ecological and Biological Monitoring
and Adaptive Management Plan will incorporate appropriate metrics, monitoring protocols, and
updated population census techniques. Assuming requested funding is received, this monitoring
plan will be carried out over an initial three-year period. It is anticipated that CDFG personnel

DRAFT—SUBJECT TO REVISION 1-10 LOWER AMERICAN RIVER BASELINE REPORT



will be responsible for the monitoring effort, consistent with their mandate for monitoring fish
population trends in the lower American River. Enhanced monitoring efforts are proposed to
systematically measure the responsiveness of the priority fish populations to the early start
projects under contemplation by the RCMP (through the FISH Plan).

Several projects have been developed and others are in various stages of development as part of
the FISH Plan implementation process. These projects would generally be aimed at improving
management of the coldwater pool in Folsom Reservoir, establishing a new minimum flow
release pattern for the lower American River, enhancing floodplain habitat in the lower three
miles of the river, and increasing the extent of shaded riverine aquatic habitat along the river’s
shorelines.
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2.0 FISH RESOURCES

2.1. HisTORIC OVERVIEW

The American River watershed has a long history of development and alteration of fish habitat
and fish resources. A comprehensive overview of development in the watershed and the fish
resources of the American River was provided by Gerstung (1971). Yoshiyama et al. (1996)
further reviewed the historical distribution of anadromous salmonids in the Central Valley
Drainage of California, including the American River. This Baseline Report presents a concise
summary of development in the American River watershed and its historic fish resources,
including excerpts taken directly from Gerstung (1971) and Yoshiyama et al. (1996). More
detailed and extensive discussions can be found in these two references.

2.1.1. AMERICAN RIVER WATERSHED

The American River watershed is comprised of approximately 1,875 square miles (Figure 2-1).
The watershed ranges in elevation from over 10,000 feet in the Central Sierra Nevada range, to
23 feet at the confluence of the lower American and Sacramento rivers. Most of the drainage is
located in Placer and El Dorado counties. Annual runoff averages 2.7 million acre-feet.

The Middle Fork of the American River extends into the Crystal Range of the Sierra Nevada,
and contributes approximately 40 percent of the total flow of the river. The North Fork is the
smallest of the upper forks, contributing about 20 percent of the flow (WEF 1988). The North
Fork and Middle Fork join upstream of Folsom Reservoir near the City of Auburn, whereas the
South Fork joins the river at Folsom Reservoir.

2.1.2. ANADROMOUS SALMONID RUN COMPOSITION AND GEOGRAPHIC
DISTRIBUTION

Anadromous salmonids which utilized the historically available habitat included spring-run and
fall-run chinook salmon, and summer-run, fall-run and winter-run steelhead (Gerstung 1971).
The chinook salmon that migrated into the upper reaches of the American River watershed were
undoubtedly spring-run, whereas fall-run chinook salmon traditionally spawned in the lower
reaches of the forks and in the mainstem American River. It has been estimated that the
American River historically may have supported runs exceeding 100,000 chinook salmon
annually, prior to habitat degradation from mining and creation of migration barriers from dam
construction (Sumner and Smith 1940).

Composition of the anadromous salmonid runs in the American River has changed over time due
to habitat degradation and elimination. By 1955, spring-run chinook salmon and summer-run
steelhead were extirpated from the American River, and only remnant fall and winter-run
steelhead, and fall-run chinook salmon remained (Gerstung 1971).
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Figure 2-1 The American River Watershed, California.
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Historically, over 125 miles of riverine habitat were available for anadromous salmonids in the
American River watershed. In the North Fork American River, the 60-ft. falls at Royal Gorge
(elevation 4,000 ft.) may have been the uppermost extent of salmon, and most likely was the
uppermost extent of steelhead (Yoshiyama et al. 1996).

In the Middle Fork American River, chinook salmon (particularly spring-run chinook salmon,
which migrated upstream during spring high flow events) likely reached the confluence with the
Rubicon River (elevation 1,640 ft.). Steelhead were able to transcend the lowermost portion of
the Rubicon River, and the upstream extent probably was defined by a 15-ft. waterfall located
about 4-5 miles from the mouth of the Rubicon River (Yoshiyama et al. 1996).

In the South Fork American River, large numbers of chinook salmon reportedly congregated at
Salmon Falls, although the falls probably did not constitute a complete upstream migration
barrier. A 30-ft. waterfall at Eagle Rock (elevation 4,600 ft.) most likely comprised the upstream
extent of chinook salmon distribution (Yoshiyama et al. 1996).

2.1.3. HABITAT DEGRADATION AND ELIMINATION

2.1.3.1. HYDRAULIC MINING AND SILTATION

Between 1850 and 1885, hydraulic mining deposited large amounts of sediment in the American
River (Yoshiyama et al. 1996). An estimated 257 million yards of gravel, silt and debris were
washed into the river from hydraulic mining (Gilbert 1917 cited in Sumner and Smith 1940).
The streambed became so heavily silted that salmon were nearly extirpated in the American
River (Gerstung 1971).

2.1.3.2. MIGRATION BARRIER CONSTRUCTION

In 1895 OId Folsom Dam, a 68-ft. high power dam, was constructed about 27 miles upstream
from the mouth of the American River and prevented anadromous salmonids from reaching the
forks of the river. Although a fish ladder was built for Old Folsom Dam in 1919, an effective
fish ladder was not built until 1931 (Sumner and Smith 1940; Gerstung 1971). Thus,
anadromous salmonids were virtually restricted to the lower 27 miles of the American River
from 1895 through 1931.

In 1899 the North Fork Ditch Company constructed a 16-ft. high dam on the North Fork
American River near Auburn, located a few miles downstream of the confluence with the Middle
Fork American River. Although a rock chute fishway was built for the dam in 1912 that may
have allowed passage for steelhead, it did not provide effective passage for salmon (Sumner and
Smith 1940; Gerstung 1971).

In 1939 the 140-ft. high North Fork Debris Dam was constructed on the North Fork American
River about two miles upstream of the confluence with the Middle Fork American River.
Anadromous salmonid passage facilities were not provided, and this impassable barrier

eliminated anadromous salmonid access to the North Fork American River (Sumner and Smith
1940).
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In 1950 the fish ladder at Old Folsom Dam was destroyed by flood flows (Gerstung 1971).
Thus, anadromous salmonids again were prevented from reaching the forks of the American
River, and were restricted to the lower 27 miles of the American River.

In 1955 Folsom and Nimbus dams were constructed on the mainstem American River
approximately 28 miles and 23 miles, respectively, upstream from the confluence with the
Sacramento River. Fish passage facilities were not built at Folsom or Nimbus dams. Thus, with
the closure of Nimbus Dam, upstream access was blocked and all anadromous salmonids are
now restricted to the lower 23 miles of the mainstem American River extending from Nimbus
Dam downstream to the confluence with the Sacramento River. This 23-mile section of the
mainstem river is now referred to as the lower American River.

2.1.4. INSTREAM FLOWS AND TEMPERATURES

Development of the American River watershed has modified the seasonal flow and temperature
patterns that occur in the lower American River. In particular, operation of the Folsom-Nimbus
project significantly altered downstream flow and temperature regimes. Also, operation of
Sacramento Municipal Utility District's Upper American River Project (UARP) since 1962, as
well as Placer County Water Agency's Middle Fork Project (MFP) since 1967, altered inflow
patterns to Folsom Reservoir.

Changes in instream flows and temperatures are briefly mentioned in this section of the Baseline
Report because, in addition to representing upstream barriers, resultant flow and temperature
changes downstream of Nimbus Dam occurred concurrently with changes in run composition
and abundance of anadromous salmonids in the American River. Discussion of historic
conditions for this section of the Baseline Report includes the periods prior to completion of
Folsom and Nimbus dams (1955), and after completion of the dams up to the more recent period
beginning in 1967. For a more detailed discussion of hydrology and water temperatures of the
American River, see Section 3.0 of this Baseline Report.

Completion and operation of Folsom and Nimbus dams resulted in higher flows during fall,
significantly lower flows during winter and spring, and significantly higher flows during summer
(Figure 2-2). This change in the seasonal flow patterns downstream of Nimbus Dam is
reflective of changes in inflow to Folsom Reservoir since completion of the UARP and MFP in
the upper watershed. Operation of these projects has generally resulted in reduced inflow to
Folsom Reservoir from early winter through late spring, and increased inflow from summer
through fall.

Seasonal water temperature regimes also have changed with development in the American River
watershed, particularly with construction and operation of Folsom and Nimbus dams (Figure
2-3). Prior to the completion of Folsom and Nimbus dams in 1955, maximum water
temperatures during summer frequently reached temperatures as high as 75°F to 80°F in the
lower American River (Gerstung 1971). No temperature control mechanisms, in the form of
variable elevation outlet structures, were included in the original construction of Folsom and
Nimbus dams.
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Figure 2-2. Mean monthly flow of the lower American River at the Fair Oaks gage (1904-1955) and
after (1956-1967) operation of Folsom and Nimbus dams (from Gerstung 1971).
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In the years immediately following construction of Folsom and Nimbus dams, lower water
temperatures were provided downstream during the summer, but the cold water pool in Folsom
Reservoir was usually completely depleted by early fall. Thus, elevated water temperatures
generally occurred downstream at Nimbus Dam during the fall-run chinook salmon upstream
migration and spawning period (September - November).

In 1962, vertical shutter mechanisms were installed at the penstock inlet ports at Folsom Dam.
Relative to downstream water temperatures that occurred below Folsom and Nimbus dams prior
to shutter installation, water temperatures increased during summer months. In addition, shutter
operation provided a limited amount of cold water available on demand (Gerstung 1971), which
could be provided, to some degree, during the early fall-run chinook salmon spawning season.

Elimination of access to upstream habitat, and relatively cool year-round water temperatures that
historically occurred upstream of Folsom and Nimbus dams, undoubtedly resulted in extirpation
of spring-run chinook salmon and summer-run steelhead from the American River.

2.1.5. CHINOOK SALMON

An overview of the historic abundance and distribution of chinook salmon in the American River
was compiled by Gerstung (1971). The following discussion is taken directly from that report.

Annual salmon carcass surveys were conducted on the American River each fall beginning in
1944. Between 1944 and the construction of Folsom and Nimbus dams in 1955, an estimated
average of about 26,500 chinook salmon spawned in the mainstem of the American River below
the City of Folsom. During this 11-year period, estimated annual chinook salmon runs ranged
from 12,000 to 38,652 (Table 2-1). Approximately 73 percent of the annual spawning run
utilized gravels in the 5-mile stretch of the American River between the Old Folsom Dam and
Nimbus Dam sites. The remaining fish spawned on mainstem riffles as far downstream as the H
Street Bridge in Sacramento (Gerstung 1971).

Table 2-1. Estimated annual runs of chinook salmon in the American River from 1944-1954 (from Gerstung
1971).

Year Estimated Total Estimated Spawners Estimated Spawners
Salmon Run Below Nimbus Dam Site Above Nimbus Dam Site
1944 30,592 6,830 23,762
1945 38,652 13,841 24,815
1946 38,388 7,704 30,684
1947 No records
1948 15,000 2,940 12,060
1949 12,000 3,972 8,028
1950 No records
1951 22,000 8,316 13,684
1952 25,000 5,950 19,050
1953 28,000 6,000 22,000
1954 29,000 10,000 19,000
1944 — 1954 Average 26,514 7,284 19,231
Percent Distribution 27% 73%

After completion of Nimbus Dam in 1955, chinook salmon attempting to migrate upstream of
Nimbus Dam were, instead, routed into the Nimbus Hatchery located immediately downstream
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of the new dam. Between 1955 and 1967, the number of salmon entering the Nimbus Hatchery
averaged 10,789 annually and ranged from 875 to 29,166 per year. Over one-half of the chinook
salmon entering the Nimbus Hatchery each year were believed to be fish produced by natural
river spawning (Gerstung 1971).

2.1.6. STEELHEAD AND RESIDENT RAINBOW TROUT

An overview of the historic abundance and distribution of steelhead and resident rainbow trout in
the American River also was compiled by Gerstung (1971). The following discussion is taken
directly from that report.

Between 1944 and 1947, annual counts of summer-run steelhead passing through the fish ladder
during May, June, and July at Old Folsom Dam (RM 27) ranged from 400 to 1,246 fish
(Gerstung 1971). After 1950, when the fish ladder at Old Folsom Dam was destroyed by flood
flows, summer-run steelhead perished in the warmwater in areas below Old Folsom Dam. By
1955, summer-run steelhead were completely extirpated and only remnant runs of fall- and
winter-run steelhead persisted in the American River (Gerstung 1971).

From 1955 through 1959, an annual average of only 95 adult steelhead entered the Nimbus
Hatchery (Table 2-2). In 1960, run size increased as a result of the change in hatchery
procedures which included release of yearling steelhead into the lower American River, and
importation of fall-run stock from the Sacramento River (Coleman Hatchery) and winter-run
stock from the Eel River (Gerstung 1971). Thus, from 1960 through 1970, the number of adult
steelhead annually entering the Nimbus Hatchery increased to an average of 1,170 fish, ranging
from a low of 137 fish in 1962 to a high of 3,066 fish in 1969.

The numbers of adult steelhead annually entering the Nimbus Hatchery listed above do not
include grilse, which are precocious males that return to the river but do not spawn. Gerstung
(1971) speculated that up to 1970, the annual runs of steelhead grilse, which supported a popular
sport fishery, were at least as numerous as the number of adults entering the Nimbus Hatchery.
Gerstung (1971) further suggested that up to 1970, the total steelhead run including fish
harvested by anglers and those entering the Nimbus Hatchery ranged from about 3,000 to 5,000
fish per year in the lower American River.

Gerstung (1971) reported that for the period extending from 1955-1970, steelhead began entering
the Nimbus Hatchery during October and November, with peak migration generally occurring
during February. He also reported that the early arrivals (i.e., October and November) were
returned to the river until ripe, and egg taking began during January. Timing of steelhead returns
to the lower American River apparently has changed from 1955-1970 to the present (2000), with
fish arriving later in the year (e.g., beginning in December) which probably is reflective of the
importation of winter-run Eel River stock (see section 2.2.3.1 of this Baseline Report).
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Table 2-2. Number of adult steelhead entering the Nimbus Hatchery and the number of juvenile steelhead
released into the lower American River from 1955-1970 (from Gerstung 1971).

Adult Steelhead Released Released
Year Entering Hatchery Yearlings Fingerlings Remarks

1955-56 110 None None Racks removed Dec. 22
1956-57 115 None 644,000 Racks removed Feb. 26
1957-58 51 235,000 511,000 Racks removed Feb. 12
1958-59 102 44,000 368,700
1959-60 778 None 655,600
1960-61 316 324,000 14,000
1961-62 137 None 5,000 Racks removed Feb. 12
1962-63 2,141 171,000 971,000 Ladder removed on Jan. 30
1963-64 1,216 206,000 981,000 Ladder closed until Dec. 31
1964-65 778 121,000 478,000 Racks removed Dec. 22
1965-66 874 157,000 239,000
1966-67 642 224,090 87,725
1967-68 1,183 217,430 40,240
1968-69 3,066 371,305 522,420
1969-70 1,734 445,440 383,103

2.1.7. OTHER FISH RESOURCES

Relatively little information is available specifically regarding historic fish resources other than
anadromous salmonids in the American River. Gerstung (1971) provided a concise summary
description which primarily focused on species composition and historic sport fishes in the lower
American River. Historical information regarding non-anadromous fish resources in the lower
American River, as available, is included in subsequent sections of this Baseline Report.

2.2. CURRENT STATUS

Numerous studies have been conducted on the lower American River over the past several years,
many of which are indicated in Figure 2-4. In particular, more extensive, comprehensive studies
have been conducted since 1990 to better describe the resources of the lower American River,
aquatic habitats, ecosystem structure, and function and biotic interactions. Thus, for the
purposes of this Baseline Report, current status is generally defined as the period extending from
1990 to 2000. Most studies have focussed on anadromous salmonids, particularly fall-run
chinook salmon.

In recent years (1990 to 2000), water temperature data has been recorded at many locations along
the lower American River, Lake Natoma, and Folsom Reservoir. Water temperature records,
although extensive, were not continuous for most of the locations at which measurements were
taken, which complicates the use of water temperature as an explanatory variable. However,
from the existing temperature records, a mathematical water temperature model was developed
to estimate water temperatures at locations along the lower American River between river miles
0.2 and 22.9. Model development and application is described in Appendix A.
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Figure 2-4. Overview of fish studies conducted on the lower American River.
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The fish resources of the lower American River have experienced significant changes over the
years as a result of both natural and man-induced changes in population viability, habitat
availability, and the hydrologic regime of the river. The wide diversity of indigenous aquatic
habitats and historic flow regimes (including thermal conditions) has been significantly altered
since the construction of Folsom Dam and Reservoir, and Nimbus Dam and Lake Natoma.

The lower American River currently provides a diversity of aquatic habitats, including shallow
fast-water riffles, glides, runs, pools, and off-channel backwater habitats. The lower American
River from Nimbus Dam (river mile [RM] 23) to approximately Goethe Park (RM 14) is
primarily unrestricted by levees, but is bordered by some developed areas. This reach of the river
is contained by natural bluffs and terraces cut into the side of the channel. The river reach
downstream of Goethe Park, and extending to its confluence with the Sacramento River (RM 0),
is bordered by levees. The construction of levees changed the channel geomorphology and has
resulted in a reduction in river meanders and an increase in depth.

Although the lower American River is a regulated system, the factors that control habitat
suitability and the health of the aquatic ecosystem can still be effectively managed. By
managing the many interrelated elements that characterize a healthy riverine ecosystem, the
habitat quality can be maintained in a healthy state. The information presented in this report is
compiled from relevant studies conducted on the lower American River, for the purpose of
providing a baseline condition view of the river.

At least 43 species of fish have been reported to occur in the lower American River system,
including numerous resident native and introduced species, as well as several anadromous
species (Table 2-3). Although each fish species fulfills an ecological role, several species are of
primary management concern either as a result of their declining status or their importance to
recreational and/or commercial fisheries. Species listed as “threatened” under the federal
Endangered Species Act (ESA), occurring in the lower American River, include steelhead and
Sacramento splittail. Current recreationally and/or commercially important anadromous species
include fall-run chinook salmon, steelhead, striped bass, and American shad

Historically, the majority of anadromous salmonid spawning and rearing habitat within the
American River was located in the watershed above Folsom Dam. The lower American River
currently provides spawning and rearing habitat for fall-run chinook salmon and steelhead below
Nimbus Dam. The majority of the steelhead run returning to the hatchery is of hatchery origin.
The proportion of hatchery origin fish spawning in the river, however, remains uncertain.

In general, the primary factors potentially limiting fall-run chinook salmon and steelhead
production within the lower American River are believed to be high water temperatures and
inappropriate flow (including fluctuation) during portions of their freshwater residency in the
river. High water temperatures during the fall can delay the onset of spawning by chinook
salmon. In addition, river water temperatures can become unsuitably high for juvenile salmon
rearing during spring and steelhead rearing during summer. Also, when flows are relatively low
in October and November, fall-run chinook salmon redd superimposition tends to increase,
thereby potentially limiting initial year-class strength.

DRAFT—SUBJECT TO REVISION 2-10 LOWER AMERICAN RIVER BASELINE REPORT



Table 2-3. List of fish species occurring in the lower American River.

Common Name

| Scientific Name

Occurrence

Anadromous Game Fish

Chinook salmon

Oncorhynchus tshawytscha

Numerous in fall

Coho salmon Oncorhynchus kisutch Occasional

Pink salmon Oncorhynchus gorbuscha Rare

Chum salmon Oncorhynchus keta Rare

White sturgeon Acipenser transmontanus Uncommon

Striped bass’ Morone saxatilis Numerous in summer
American shad " Alosa sapidissima Numerous in spring
Steelhead trout Oncorhynchus mykiss Numerous
Coldwater Game Fish

Kokanee"” Oncorhynchus nerka Numerous above Nimbus
Rainbow trout Oncorhynchus mykiss Numerous

Brown trout " Salmo trutta Rare

Warmwater Game Fish

Largemouth bass”

Micropterus salmonids

Common in backwaters

Smallmouth bass®

Micropterus dolomieui

Common in backwaters

Green sunfish

Lepomis cyanellus

Common in backwaters

Bluegill ° Lepomis macrochirus Common in backwaters
Redear sunfish” Lepomis microlophus Few in backwaters
White crappie” Pomaxis annularis Few in backwaters
Sacramento perch Archoplites interruptus Rare
Channel catfish " Ictahurus punctatus Uncommon
White catfish Ictahuruscatus Common in backwaters
Brown bullhead " Ictahurus nebulosus Few in backwaters
Black bullhead " Ictahurus melas Few in backwaters
Nongame Fish
Sacramento sucker Catostomus occidentalis Numerous
Carp”® Cyprinus carpio Numerous
Goldfish® Carassius auratus Numerous
Sacramento blackfish Orthodon microlepidotus Uncommon
Hardhead Mylopharodon conocephalus Occasional
Sacramento hitch Lavinia exilicauda Occasional
Sacramento squawfish Prychocheilus grandis Numerous
Splittail Pogonichthys macrolepidotus Occasional
Mosquitofish ” Gambusia affinis Numerous in backwaters
Tule perch Hysterocarpus traski Numerous
Riffle sculpin Cottus gulosus Numerous
Pacific lamprey Lampetra tridentata Common and anadromous
Threadfin shad Dorosoma petenense Occasional
Golden shiner” Notemigonus crysoleucas Present above Nimbus
Fathead minnow " Pimephales promelas Present above Nimbus
Thicktail chub Gila crassicauda Extinct
Western roach Hesperoleucaus symmetricus Uncommon
Sacramento tui chub Gila bicolor Uncommon
Speckled dace Rhinichthys osculus sp. Uncommon
Mississippi silverside Menidia beryllina Occasional
Smelt Hypomesus sp. Occasional
*  Modified from Gerstung (1971)
> Introduced species
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2.2.1. INSTREAM HABITATS

Stream habitat classification provides a necessary foundation between fish and abiotic (i.e., flow)
conditions. Studies proposed to examine flow relationships in the lower American River
including indices of fish abundance, and relationships between flow and habitat availability
required development and implementation of a distinctive habitat classification system.

2.2.1.1. HABITAT CLASSIFICATION

A geomorphically based habitat classification system was developed (Snider et al. 1992) to
characterize aquatic habitat in the lower American River. In that study habitat definitions were
based on channel morphology and general hydraulic criteria that distinguish areas, which exhibit
similar hydraulic behavior. The primary challenges encountered while characterizing the river’s
large channel habitat were identifying and characterizing controls that would define relatively
homogenous habitat units. The eventual classification system was developed combining
information obtained from other stream habitat classification approaches (Rosgen 1985; Sullivan
1986; Bisson et al. 1982) and basic geomorphological principles (Leopold and Wolman 1957,
Kondolf, pers. comm. 2000) with site specific information obtained from USGS quads and aerial
photographic and ground surveys. This subchapter relies on the work of Snider et al. (1992) and,
accordingly, incorporates text directly from that investigation.

Four levels of habitat classification were developed in the habitat characterization procedure.
Table 2-4 lists the classification levels and definitions used to characterize aquatic habitat in the
lower American River, summarized below.

The broadest classification, study reach, described large-scale differences in channel character
based on overall gradient, tidal influence, and general channel-bed substrate size. This
classification level was used to identify large stretches of river with similar character. Using this
method the river was divided into three geographic regions of study, called reaches, and are
shown on Figure 2-5.

The second level of classification, major channel features, was assigned to major channel units
within each reach. These units were based on the repeated sequence of aggraded areas that
formed hydraulic controls (bar complexes) and intervening areas between the controls (flatwater
areas). A third major channel feature unit within each study reach was identified as off-channel
areas. Off-channel areas were secondary channels isolated from the main channel cross-section
profile.

Various types of major channel features, channel feature types, were identified at the third level
of classification within each reach. Five bar complex types, including island complex, lateral
bar, transverse bar, channel-spanning bar, and mid-channel bar, were identified based on their
position in the channel, elevation relative to water surface and presence of vegetation. Flatwater
area types were identified as straight river sections (straight channel), river sections containing
channel bends (channel bends), and river sections with split channels (split channel). Off-
channel areas were identified as contiguous or non-contiguous with the main channel at an
average flow of 1,000 cfs (from Nimbus Dam) in the lower American River.
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Table 2-4. Classification levels and definitions used to characterize aquatic habitat in the lower American

River.
Classification Level | Definition
Study Reaches
Reach One Overall gradient 0.03% (average for study area is 0.06%); reach is tidally
influenced; sand bed channel.
Reach Two Overall gradient 0.05%; no tidal influence; primarily sand bed channel
Reach Three Overall gradient 0.08%; no tidal influence; primarily gravel bed channel

Major Channel Features

Bar Complex

River segment in which submerged and emergent bars are the primary
channel morphological features

Flatwater River segment in which primary channel is uniform, simple, and without
gravel bars or channel
Off-channel Area distinctly separate from main channel and lies outside the main
channel cross-sectional profile
Channel Feature Types
Island Complex Located in main channel and surrounded by water; more built-up and

stable than other bar types; generally supports established riparian
vegetation

Mid-channel Bar

Located in main channel and surrounded by water; less built-up than island
complex; usually lacks established riparian vegetation

Lateral Bar

Contiguous with one main channel bank, does not span channel; less built
up than island complex; lacks established riparian vegetation

Channel-Spanning Bar

Spans entire channel at an approximate right angle

Transverse Bar

Spans entire channel at an approximate acute angle

Channel Bend Main channel primarily curved

Straight Channel Main channel primarily without curvature

Split Channel Main channel split into tow or more channel
Contiguous Off-channel area contiguous with main channel

Non-contiguous

Off-channel area not contiguous with main channel

Habitat Units (relative to all

channel feature components in the lower American River study area)

Riffle

Relative high gradient with substrate of large gravel and/or cobble; above
average water velocities; below average depth; surface turbulence; channel
controlled (i.e., no backwater influence)

Run

Moderate gradient with a substrate of small cobble and/or gravel; above
average water velocities; average depth; low to moderate turbulence;
channel controlled; generally associated with the downstream extent of
riffles.

Glide

Relatively low gradient with substrate of small gravel and/or sand/silt;
below average water velocities; below average depth; no turbulence;
variable control; generally associated with the tails of pools and heads of
riffles.

Pool

Relative low gradient with substrate of fine materials; below average water
velocities; above average depth; tranquil; section controlled.

The fourth level of classification was the habitat unit, which included riffle, run, glide and pool.
Classification of habitat units was based on the channel gradient, substrate composition, and
hydraulic characteristics. The habitat unit was associated with any combination of major channel
feature and channel feature type, excluding contiguous and non-contiguous off-channels.
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Figure 2-5. Study reaches of the lower American River study area.
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2.2.1.2. HABITAT COMPOSITION AND DISTRIBUTION IN REACH 1

Reach 1 extends from the confluence of the American and Sacramento Rivers upstream a
distance of approximately 4.9 miles to the Paradise Beach Recreation Area. Reach 1 was
characterized by a very low gradient and was influenced by the effects of tidal fluctuation in the
Sacramento River.

Reach 1 was composed almost entirely of long, uniform, flatwater stretches. Two bar complexes
were located immediately downstream of bridge structures. The percent composition of each
major channel feature within Reach 1 of the lower American River study area at a flow rate of
1,000 cfs is provided in Table 2-5.

Table 2-5. Percent composition of major channel features within Reach 1 at 1,000 cfs.

Major Channel Feature Area (ft’) Percent Composition Number of major features
Bar complex 996,934 11.0 2
Flatwater 8,071,667 89.0 3

The two mid-channel bar complexes were the only bar type complexes documented in Reach 1.
The two bar complexes accounted for 11 percent of the major channel feature types in Reach 1.
The remaining 89 percent of the reach was composed of channel bend and flatwater areas. The
percent composition of channel features types within Reach 1 at a flow rate of 1,000 cfs is
provided in Table 2-6.

Table 2-6. Percent composition of major channel feature types within Reach 1 at 1,000 cfs.

Number of Channel

Channel Feature Type Area (ft2) Percent Composition Feature Types
Mid-Channel Bar 996,934 11.0 2
Channel Bend 8,071,667 89.0 3

Reach 1 exhibited a general lack of habitat diversity as compared to the other two study reaches.
Only glide and pool habitats were found in Reach 1. Pool habitats were found in the long
uniform flatwater stretches, while the bar complexes, consisted entirely of glide and pool
habitats. The percent composition of habitat units associated with major channel features within
Reach 1 at a flow rate of 1,000 cfs is provided in Table 2-7.

Table 2-7. Percent composition of habitat units associated with major channel features with Reach 1 at 1,000
cfs.

Major Channel Percent Number of
Feature Habitat Unit Area (ft%) Composition Habitat units
BC Glide 825,967 9.1 2
BC Pool 170,967 1.9 1
FW Pool 8,071,667 89.0 3
C= Bar complex, FW= Flatwater
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2.2.1.3. HABITAT COMPOSITION AND DISTRIBUTION IN REACH 2

Reach 2 extended upstream from the Paradise Beach Recreation Area a distance of
approximately 6.7 miles to the Gristmill Dam Recreation Area. Like Reach 1, Reach 2 was
characterized by predominately sand-bed channel, but was not subject to the influence of
Sacramento River tidal activity.

Reach 2 contained only seven bar complexes. Flatwater areas with their associated glides and
pools dominated Reach 2 accounting for 78.8 percent of the habitat area. FEight off-channel
features were documented in Reach 2. Off-channels occurred most frequently around split
channel complexes, with as many as four off-channels associated with a single major channel
feature. The percent composition of major channel features within Reach 2 of the lower
American River study area at a flow rate of 1,000 cfs is provided in Table 2-8.

Table 2-8. Percent composition of major channel features within Reach 2 at 1,000 cfs.

Major Channel Feature Area (ft%) Percent Composition | Number of major features
Bar complex 1,772,134 13.3 7
Flatwater 10,541,901 78.8 7
Off-Channel 1,059,633 7.9 8

Specifically, Reach 2 contained various bar complexes including three mid-chan