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A shared vision for improving hydrologic and habitat conditions to
promote endemic fish recovery in the Pine Creek Watershed.
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Pine Creek and Eagle Lake Rainbows
VITAL STRONGHOLD FOR AN ENDEMIC CALIFORNIA SPECIES
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Eagle Lake Rainbow Trout (ELRT), an endemic species
found exclusively in California, exhibit remarkable
adaptability to the challenging environment of the
Eagle Lake basin. Over the past century, habitat
degradation has severely hindered the life-history
and natural reproduction of this population. More
recently, progressive management and restoration

actions focused meadow hydrology within Pine Creek EAGLE LAKE RAINBOW TROUT

are being pursued to restore the critical habitat on
which the life-history of this population depends. Oncorhynchus mykiss aqu”arum
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Science & Monitoring Overview

Restoration actions, scientific understanding, and ecosystem resiliency
modeling within Pine Creek and Eagle Lake

1. RESTORATION MONITORING — TROUT UNLIMITED
EFFECTIVENESS MONITORING OF PINE CREEK RESTORATION GOALS

Goal 1: Restore Meadow Hydrogeomorphic Function
Floodplain connectivity, channel stability and sinuosity, surface water
persistence, groundwater elevation

Goal 2: Improve Meadow and Aquatic Habitat
Vegetation cover, channel complexity, vegetation abundance,
diversity, and availability

Goal 3: Increase Ecosystem Resilience
Drought resistance and wildfire resistance, soil carbon storage, range
condition and grazing resiliency

2. UNDERSTANDING EAGLE LAKE & EAGLE LAKE RAINBOW TROUT - UNR
LINNOLOGY, POPULATION DYNAMICS, AND INVASIVE SPECIES INTERACTIONS

Goal 1: Understand Eagle Lake Limnologic Condition
Evaluate how current condition compares to historic conditions with
implications for ELRT population dynamics.

Goal 2: Understand ELRT Population Dynamics
Quantify the abundance, distribution, size and health of fishes across
Eagle Lake including the three different lake basins by season.

Goal 3: Understand Invasive Brook Trout Interaction
Evaluate distribution and abundance of invasive brook trout within Pine
Creek.

3. MODELING HISTORIC, CURRENT, AND FUTURE CONDITIONS - UNR

INTEGRATING ADVANCED HYDROLOGIC AND LAND-USE MODELLING TO UNDERSTAND PINE CREEK
SWAT +: Soil and Water Assessment Tool Plus

Investigate how land-use impacts within Pine Creek have influenced
hydrology and ultimately Eagle Lake Rainbow Trout habitat and life-
history.

RHESSys: Regional Hydro-Ecologic Simulation System

Modelling how forest management and climate scenarios influence
vegetation dynamics, nutrient cycling, and hydrology within Pine Creek.
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1. RESTORATION MONITORING

EFFECTIVENESS MONITORING OF MEADOW & STREAM RESTORATION

Photo of Champs Flat captured May 2025
completely disconnected from the extensiv

Effectiveness monitoring as part of Pine Creek meadow restoration actions aims to quantify indicators that are
linked to restoration goals and objectives. The monitoring methods follow those outlined by the Sierra Meadows

Wetland and Riparian Area Monitoring Plan (SM-WRAMP).

Goal

Goal 1:Restore
hydrogeomorphic
meadow function

Goal 2 : Improve aquatic
and meadow habitat
function

Goal 3:Increase
resiliency to natural
disturbance and change

Objectives

Obj. 1a: Increase floodplain connectivity

Obj. 1b: Decrease channel depth and width
Obj. 1c: Decrease erosion

Obj. 1d: Increase channel sinuosity and length
Obj. 1e: Increase surface water availability

Obj. 2a: Improve channel habitat quality

Obj. 2b: Increase wet vegetation extent and diversity
Obj. 2c: Improve terrestrial wildlife habitat

Obj. 2d: Increase ELRBT habitat quality.

Obj. 3a: Increase drought and wildfire resiliency
Obj. 3b: Increase soil carbon content and storage
Obj. 3c¢: Increase soil erosion resistance

Obj. 3d: Allow flexibility in grazing practices

Indicators

Depth to groundwater, surface flow
extent and duration, vegetation
greenness, channel dimensions, bank
stability, channel length and sinuosity

Channel unit diversity, wetland
vegetation extent, wetland
vegetation diversity, invasive plant
extent, conifer distributions, remote
vegetation NDVI, bird species
diversity

Remote vegetation NDVI, soil
carbon content, soil saturation,

stubble height
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Pine Creek Meadow Restoration

PROJECT AREAS AND RESTORATION ACTION TIMELINE
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TIMELINE OF ACTIONS TOWARDS MEADOW AND HYDROLOGIC RESTORATION IN PINE CREEK

2019 - McKenzie
1950 - Hatchery 2007 - ELRT & Pine Creek Meadow Restoration 2024 - Logan Springs Restoration
production of ELRT begins Conservation Plan (American Rivers) 2024 - Champs Flat & McCoy Design Begins
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1987 - Coordinated 2015 — ELRT Conservation 2022- Confluence 2027 - Champs Flat &
planning and management Agreement Meadow Restoration McCoy Restoration
efforts begin 2015 - Meadow Assessment ~ (American Rivers) Target 5

(American Rivers)



Stream Condition & Habitat Inventory
CHANNEL DIMENSIONS AND FISH HABITAT QUANTITY AND QUALITY

On-the-ground surveys of geomorphic feature dimensions, channel habitat units, bank condition, and

What structural elements using USFS-derived Stream Condition Inventory (SCI) Habitat Monitoring Protocols.
Who TU monitoring and restoration scientists and contracted meadow and fish ecologists.
Wh Survey reaches have been distributed throughout treatment and control areas in Logan Springs, Champs Flat,
ere
and McCoy Meadows.
When Pre-restoration surveys as follows: Logan Springs - 2017; Champs Flat: 2024 and 2025; McCoy: 2023.
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Field surveys using the stream condition inventory (SCI) methods will track the trajectory of a number of channel condition
characteristics that are linked to restoration goals and objectives including bank stability and incision depth.
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Reversing incision depth is a primary goal of the
restoration actions. Pre-restoration survey cross-sections
can directly describe channel incision depths and will be a
key indicator of restoration effectiveness within Champs
Flat.
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Hydrology - Stream Discharge
SURFACE FLOW DISCHARGE AND DURATION WITHIN PINE CREEK

Streamflow gages at 8 locations throughout the watershed, reporting 15-minute steam discharge and

s temperature data.

Who TU monitoring and restoration scientists in collaboration with Honey Lake RCD.

Streamflow monitoring in the upper watershed (near Bogard Springs), downstream of Pine Creek Valley,
Where downstream of Confluence Meadow, upstream and downstream of Champs Flat and McCoy meadows, and
near the Eagle Lake confluence (at the fish trap).

5 gages installed in October 2024, and 3 more in 2025. Data collection efforts focus on base flows. Gages will

When remain in place for approximately 5 years post-restoration of Champs Flat and McCoy Meadows.
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Streamflow gage characterize the upper perennial upper watershed and lower watershed meadows. In 2025, most lower
watershed sites went dry between June 3 and June 5th, with the exception of PCo3 (downstream of Confluence),: a small
amount of flow was observed below this restored meadow until June 10th,
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Hydrology - Surface Water Mapping
SURFACE FLOW PERSISTENCE AND DISTRIBUTION IN PINE CREEK

Field-based mapping of surface flow presence, persistence, and distribution throughout the mainstem of

piie Pine Creek.

Who TU monitoring and restoration scientists in collaboration with Honey Lake RCD.
Where Pine Creek, from the confluence with Eagle Lake upstream to Logan Springs Meadow.
When Roughly every two weeks from late Spring through early Summer in 2024 and 2025.
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Surface water presence mapping focuses on
approximately 16 miles of Pine Creek above
(West) of Eagle Lake. The survey area
encompasses restoration locations within Logan
Springs, Confluence, Champs Flat, and McCoy
Flat.
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Hydrology - Groundwater Elevation
PIEZOMETRIC MONITORING OF DEPTH TO GROUNDWATER

What Continuous peizometric monitoring of pre- and post restoration shallow groundwater elevation.
Who TU monitoring and restoration scientists in collaboration with Honey Lake Valley RCD and American Rivers.
Where Piezometers are coupled with streamflow gages at the downstream end of Confluence, Champs, and McCoy

meadows, and configured in cross- sections in Champs and McCoy meadows.

Five piezometers were installed in Confluence, Champs, and McCoy meadows in October of 2024, and ten
When o . . . .
additional piezometers were installed in Champs in July 2025.

Groundwater elevation monitoring is demonstrating
how Pine Creek meadow restoration treatments at
increasing groundwater elevations and soil
saturation.
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Hourly groundwater data reveals that while the overall water table levels drop significantly in early summer, they
remain considerably higher downstream of Confluence Meadow, which underwent restoration in 2022. A notable
spike in groundwater elevation (and stream stage) occurred due to a thunderstorm in early July, specifically
downstream of Confluence, but not at other locations. This suggests that precipitation may be attenuated in restored

meadows. 9



Hydrology — Champs Groundwater
PIEZOMETRIC MONITORING OF DEPTH T0 GROUNDWATER

What Continuous monitoring of pre- and post-restoration shallow groundwater level in a denser array in Champs
Flat Meadow.

Who TU monitoring and restoration scientists in collaboration with Honey Lake Valley RCD.

Where Ten piezometers placed in transects in Champs Flat meadow.

When Piezometers were installed in Champs Flat in July 2025. Each is instrumented with a sensor to record

continuous hourly groundwater level data.

Legend
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ChampsFlat piezometer"'s; i
installed July 2025

Ten piezometers were
installed in two
transects across
Champs Flat meadow.

Groundwater flow direction
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groundwater elevation contours for
August 1, 2025, indicating 40.69 1
groundwater flowing generally from
north to south towards the channel.
Some wells were dry at the time of
installation, and only wetted wells
were used for analysis. Future data will
allow for comparison of elevation and
flow paths over time. b
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Hydrology - Major Surface Springs
CONTRIBUTION AND DYNAMICS OF SURFACE SPRINGS

What

Who

Where

When

Discharge monitoring in major springs that contribute to Pine Creek.

TU monitoring and restoration scientists in collaboration with Honey Lake Valley RCD

Major surface springs in the Pine Creek system including Prison, Bogard and Dixie Springs

Discharge was measured at four dates in each spring in summer of 2025
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Discharge for major surface springs in the Pine Cr watershed measured during Summer 2025. Bogard Springs, located
higher in the Pine Creek watershed maintains greater surface flow than Prison and Dixie Springs, which are lower in the

watershed.
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Hydrology — Stream Temperature
WATER TEMPERATURE MONITORING FOR FISH HABITAT SUITABILITY

What Surface water temperature collected in hourly intervals.

Who TU monitoring and restoration scientists in collaboration with Honey Lake RCD.

Where 24 loggers placed longitudinally throughout Logan Springs, Champs Flat and McCoy meadows.

When Temperature monitoring began in Summer 2024. Continuous temperature datais collected year-round.

Daily temperature data from a cool and warmer monitoring site within Champs Flat (below). These temperature
ranges demonstrate that even mid-summer surface water may offer temperature refugia for rearing or stranded
adult Eagle Lake Rainbow Trout within the greater meadow systems.
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