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INTRODUCTION

1.1

Project Background

Introduction & Plan Overview
environmental factors that influence water
quality, storage capacity and wildlife habitat.
The TUD hired consultant Horizon Water and
Environment (Horizon) to assist with the study.
This Phoenix Lake Preservation and Restoration
Plan (PLPRP or plan) is the culmination of a 2‐
year investigation that identified stressors on
Phoenix Lake and developed strategies to
restore and preserve the lake’s functions and
values.

Phoenix Lake is an 88‐acre water storage
reservoir located approximately 3 miles east of
the City of Sonora in Tuolumne County,
California (Figure 1‐1). Phoenix Lake water
rights and facilities, as well as portions of the
lake, are owned by the Tuolumne Utilities
District (TUD). The TUD uses the lake as a
primary drinking water source for the
communities of Sonora, Jamestown, Scenic
View and Mono Village. The lake also serves as
a principle fill source for CAL FIRE helicopter
operations, is a scenic and ecologically
important aquatic habitat and wetland, and is
used for non‐motorized, non‐contact recreation
by adjacent homeowners and to a limited
degree by the general public.

1.2

Purpose and Organization

The main purpose of this plan is to provide TUD
with a roadmap for restoring and preserving the
functions and values of Phoenix Lake. Critical
functions and values of the lake include water
supply, water quality, wildlife habitat,
recreation, and aesthetics. Additional objectives
of the PLPRP include investigating opportunities
for public access; outreach to local landowners
and residents on Best Management Practices
(BMPs) to protect the lake; and developing pre‐
fire management strategies.

The contemporary Phoenix Lake reservoir was
constructed in 1880. Since that time the storage
capacity of the lake has decreased substantially
due to sedimentation. A comparison of
bathymetric surveys from 2002 and 2010
suggests that on average approximately 4,600
cubic yards (cy) of sediment enters the lake
annually (See Technical Appendix I). This
sediment delivery estimate is more than three
times the rate reported in previous studies
(PLTF, 2010). While the allowable storage
capacity of the lake is approximately 900 acre‐
feet (ac‐ft), the current capacity is only 600 ac‐ft
(See Technical Appendix I). Reduced lake
capacity affects the water quality at Phoenix
Lake, which is marginal at times and is declining
due to nutrient inputs, sedimentation and
exotic invasive aquatic vegetation.

The PLPRP is organized as follows:
Chapter 1 – Introduction & Plan Overview
Chapter 2 ‐ Sediment Source Control &
Management Plan
Chapter 3, Part I ‐ Lake Preservation &
Restoration Concepts
Chapter 3, Part II ‐ Sediment Removal &
Wetland Enhancement Plan
Chapter 4 ‐ Water Quality Monitoring &
Improvement Plan
Chapter 5 ‐ Public Access Plan
Chapter 6 ‐ Wildfire Management
Chapter 7 ‐ Regulatory Compliance

In 2010, the TUD received a grant from the
Sierra Nevada Conservancy (SNC) to perform a
comprehensive study of Phoenix Lake and its
watershed,
with
emphasis
on
the

Technical Appendix I ‐ Lake Capacity
Technical Appendix II ‐ Hydrologic Analyses
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projects, and other similar erosion control
measures, is an important step in preserving
the water quality and storage capacity of
Phoenix Lake.

PLAN OVERIVIEW

This section provides an overview of each of the
chapters in the PLPRP. This review emphasizes
the key findings and recommendations of the
plan. Public outreach conducted as part of the
PLPRP is described at the end of this section.

2.1

2.2

Lake Preservation and Restoration

Chapter 3 of the PLPRP describes lake‐based
management actions designed to restore and
preserve the critical functions and values of
Phoenix Lake. Chapter 3 is divided into 2 parts.
Part I characterizes the physical and biological
conditions of Phoenix Lake, and identifies
concepts to improve lake water quality, restore
storage capacity, and preserve or enhance
ecological functions. Part II builds on
information presented in Part I to develop a
Sediment Removal and Wetland Enhancement
Plan (Lake Plan) for the lake.

Sediment Source Control and
Management Plan

Chapter 2 of the PLPRP describes the watershed
processes
that
contribute
to
lake
sedimentation, and provides recommendations
and strategies to reduce sediment delivery to
Phoenix Lake. Chapter 2 begins with a detailed
characterization of the physical setting in the
Phoenix Lake basin. This characterization
includes descriptions of climate, hydrology,
geology, soils, vegetation and land use. The
watersheds and sub‐watersheds that comprise
the Phoenix Lake basin are also described.

The Lake Plan includes sediment removal
activities, restoring and enhancing wetlands,
creating beach and island habitats, and
constructing a sediment forebay. The Lake Plan
proposes to remove more than 400,000 cy of
sediment
from
the
lake.
Wetland
enhancements include floodplain and channel
reconstruction to provide habitat diversity and
manage sedimentation patterns. The proposed
sediment forebay will trap coarse sediment
entering the lake.

Chapter 2 goes on to identify and describe the
significant sediment sources in the basin.
Through extensive field reconnaissance it was
determined that both hillslope (e.g., road cuts)
and channel erosion are major sources of
sediment to the lake. Erosion along roadways is
widespread in the basin. Inadequate drainage
engineering at numerous culvert crossings has
led to gully formation and the destabilization of
small tributary channels. Severe streambank
erosion is present in the alluvial soils of the
lower watershed.

When implemented, the Lake Plan will restore
storage capacity in the reservoir while
preserving recreational, aesthetic and wetland
values at the lake. Assuming an average annual
deposition rate of 4,600 cy, removing more
than 400,000 cy of sediment would extend the
life of the reservoir by more than 85 years.
Sediment management activities in wetland
areas would further increase the life of the
reservoir by trapping sediment in locations that
can be regularly maintained with conventional
equipment. The cost estimate for implementing

Sediment reduction strategies are proposed for
each type of erosion problem in the watershed.
These strategies include a broad range of
management
techniques
from
roadcut
revegetation in the headwaters, to sediment
collection basins near the lake. Table 2‐2 of
Chapter 2 provides a list of more than 20
priority erosion control and sediment
management projects. Implementing these
1‐3
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the planning
actions.

the entire Lake Plan is approximately 11 million
dollars (See Table 3.2‐3). The Lake Plan can be
implemented in phases if necessary due to
funding constraints.

2.3

2.4

Chapter 4 presents a Water Quality
Improvement Plan (WQIP) for the lake. The
WQIP:
summarizes water quality conditions in
Phoenix Lake based on water quality
sampling conducted for the PLPRP;



identifies the potential factors that
influence water quality in the lake;



outlines management actions
improve water quality; and



provides guidelines for long‐term water
quality monitoring.

watershed

management

Public Access Plan

Phoenix Lake has a rich history of public use and
recreation. Historical accounts recall the lake’s
prominence as a recreational destination for
the people of the foothill region. Private
development around the lake, starting in the
1960s and continuing through the mid 1980s,
effectively closed the lake to public access.

Water Quality Monitoring &
Improvement Plan



of

Chapter 5 describes opportunities for
reestablishing public access to Phoenix Lake.
Three potential public access sites around the
lake are described: Apple Valley, Phoenix Lake
Dam, and the Boot Area (See Figure 5‐1 in
Chapter 5).

to

Establishing access to Phoenix Lake via Apple
Valley would allow the public to access the
northern portion of the lake, which
encompasses the wetland areas that are
associated with Sullivan, Power and Chicken
creeks. The most promising opportunity to
develop public access in this portion of the lake
is through properties that are part of the Cedar
Ridge Apple Ranch. Another access option for
this portion of the lake would be through a TUD
easement that begins at the intersection of
Apple Hill Drive and Phillip Lane and connects to
TUD‐owned property in the lake. Public access
amenities that could be developed in this area
may include a trail and boardwalk system,
educational/interpretative
signage,
picnic
area(s), and parking area(s). Preliminary
concepts for these amenities are described in
Chapter 5.

Based on the water quality sampling conducted
for the PLPRP, Phoenix Lake exhibits
mesotrophic conditions (i.e., intermediate level
of productivity) and is trending to a eutrophic
state (highly productive). The rate of
eutrophication has been accelerated by
sedimentation, and to a lesser extent, by
nutrient discharges, which are most likely from
anthropogenic sources.
Lake water quality conditions will improve with
dredging and sediment management (See
Chapter 3, Part II). This will slow the rate of
eutrophication and extend the life of the lake,
but due to its size and depth it is not possible to
change the lake to an oligotrophic state (i.e.,
low productivity with clear, cold water).
Additional efforts to improve water quality in
the lake should focus on watershed
management actions (e.g., erosion control).
Continued monitoring of lake water quality will
inform TUD’s water treatment operations and

The Phoenix Lake Dam access point has the
potential to provide diverse recreational
opportunities including fishing, boating,
picnicking, and wildlife viewing. Establishing
public access to the dam is potentially feasible
1‐4
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marsh area of the lake. This fire raised public
awareness about wildfire hazards at the lake,
and prompted interest on how fuels in the lake
could be managed to reduce the threat of
future wildfires. Chapter 6 of the PLPRP
characterizes wildfire hazards in Phoenix Lake
and the surrounding area, and identifies
management actions that may be used to
reduce fire hazards.

by constructing a road or trail that connects the
dam to Meadow Brook Drive. The TUD owns
property on the land‐side of the dam, and has
an easement that connects the property to
Meadow Brook Drive. However, the current
configuration of the easement cannot
accommodate a new road, but may be suitable
for a trail. Furthermore, there is no parking at
the end of the Meadow Brook Drive that would
be suitable for public access. Thus, to establish
public access at this location, TUD’s existing
easement would need to be expanded or
realigned to accommodate parking and a
road/trail. In addition to providing public
access, a new road at this location would
provide access for sediment removal and
disposal, as well as long‐term maintenance
access for TUD.

Fire hazard in Phoenix Lake is confined to marsh
areas which accumulate large amounts of leaf
litter each year, creating high fuel loads for the
rapid spread of wildfire. While these areas are
only prone to fire when lake levels are low (in
the winter months), wildfire remains a potential
threat. The proposed enhancements for
wetlands in Phoenix Lake (See Part II of Chapter
3) would expand the widths of existing fire
breaks in the lake (i.e., creek channels).
However, no management action would
completely eliminate the risk of fire.

The Boot Area, located in the southeast portion
of the lake, is a desirable location to establish
public access because of its proximity to
Phoenix Lake Road, which is the most
convenient route for the general public to
access the lake. This site could serve as a boat
launch and wildlife viewing area. The main
constraints to establishing public access at this
location are land ownership, topography and
parking.

Areas around Phoenix Lake, and most of its
watershed, share a high hazard for intense
wildfire. A relatively high density of people,
coupled with increased fuel loading from fire
suppression, and the addition of flammable
structures and landscaping plants have
increased the likelihood that a damaging fire
will occur. Residents around the lake and in the
watershed should focus on maintaining
defensible space between their homes and the
adjacent wild/unmanaged lands.

Table 5‐1 of Chapter 5 summarizes the
opportunities and constraints for establishing
access, and identifies next steps for advancing
the public access plan. Further development of
the public access plan will be coordinated with,
and influenced by, other components of the
PLPRP.

2.5

2.6

Regulatory Compliance

Chapter 7 describes regulatory compliance
requirements and strategies for implementing
the PLPRP. Emphasis is placed on the regulatory
requirements the sediment removal and
wetland enhancement plan for Phoenix Lake
(Chapter 3), as this component of the PLPRP is
furthest along in the design development

Wildfire Management

In April 2008, a fast‐moving and intense wildfire
burned through 28 acres of land on the north
end of Phoenix Lake. This fire was fueled by
heavy leaf litter (dead plant material) in the
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The PLPRP brochure:

process. Regulatory compliance strategies for
sediment management activities in the
watershed are also discussed, but in more
general terms.
Regulatory compliance for the sediment
removal and wetland enhancement plan will
require compliance with the California
Environmental Quality Act (CEQA) and obtaining
several permits or approvals from federal, state
and local agencies. The project would also
require compliance with the National
Environmental Protection Act (NEPA), if federal
funds are used to implement the project.
Chapter 7 provides a description of relevant
laws and regulations likely applicable to the
project, and a recommended compliance
approach for each permit or approval.

communicates the importance of the
lake to the community;



describes the main stressors on the lake
that affects its functions and values;



identifies 7 ways that the community
can help preserve the lake; and



provides contacts and resources for
those seeking additional information.

The TUD intends to mail the PLPRP brochure to
residents of the watershed and make it
available at the District’s headquarters.

3.0

NEXT STEPS

This plan represents the completion of the first
phase of the PLPRP. Phase II of the PLPRP will
consist of engineering design and regulatory
compliance. In Phase II, the preliminary design
will be refined based on technical opportunities
and constraints, as well as input received from
the public and resource agencies during the
regulatory compliance process. Phase III of the
PLPRP will be project implementation (i.e.,
construction), and Phase IV will consist of
monitoring and maintenance. Completing the
project and achieving the objectives of the
PLPRP will ensure that Phoenix Lake can serve
as a water resource and amenity for Tuolumne
County for generations to come.

Table 7‐1 of Chapter 7 provides a cost estimate
for completing the regulatory compliance tasks,
and Figure 7‐1 provides a recommended
sequencing and timeline for regulatory
compliance. It is estimated that regulatory
compliance for the sediment removal and
wetland enhancement plan will cost
approximately $300,000 and take 2 years to
complete.

2.7



Public Outreach

One of the objectives of the PLPRP is to provide
outreach to the landowners and residents of
the Phoenix Lake watershed. The purpose of
the outreach effort is to provide the community
with information about the PLPRP, and educate
the public on ways they can help preserve the
functions and values of the lake.

4.0
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The public outreach component of the PLPRP
consisted of a public meeting to present the
results of the plan, and preparation and
distribution of an educational brochure. A copy
of the education brochure is provided in the
sleeve of the PLPRP binder.
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