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1.0 INTRODUCTION

1.1 General Description of the Don Pedro Project

Turlock Irrigation District (TID) and Modesto Irrigation District (MID) (collectively, the
Districts) are the co-licensees of the 168-megawatt (MW) Don Pedro Project (Project) located on
the Tuolumne River in western Tuolumne County in the Central Valley region of California.
The Don Pedro Dam is located at river mile (RM) 54.8 and the Don Pedro Reservoir formed by
the dam extends 24-miles upstream at the normal maximum water surface elevation of 830 ft
above mean sea level (msl; NGVD 29). At elevation 830 ft, the reservoir stores over 2,000,000
acre-feet (AF) of water and has a surface area slightly less than 13,000 acres (ac). The watershed
above Don Pedro Dam is approximately 1,533 square miles (mi®).

Both TID and MID are local public agencies authorized under the laws of the State of California
to provide water supply for irrigation and municipal and industrial (M&I) uses and to provide
retail electric service. The Project serves many purposes including providing water storage for
the beneficial use of irrigation of over 200,000 ac of prime Central Valley farmland and for the
use of M&I customers in the City of Modesto (population 210,000). Consistent with the
requirements of the Raker Act passed by Congress in 1913 and agreements between the Districts
and City and County of San Francisco (CCSF), the Project reservoir also includes a “water bank”
of up to 570,000 AF of storage. CCSF may use the water bank to more efficiently manage the
water supply from its Hetch Hetchy water system while meeting the senior water rights of the
Districts. CCSF’s “water bank™ within Don Pedro Reservoir provides significant benefits for its
2.6 million customers in the San Francisco Bay Area.

The Project also provides storage for flood management purposes in the Tuolumne and San
Joaquin rivers in coordination with the U.S. Army Corps of Engineers (ACOE). Other important
uses supported by the Project are recreation, protection of the anadromous fisheries in the lower
Tuolumne River, and hydropower generation.

The Project Boundary extends from approximately one mile downstream of the dam to
approximately RM 79 upstream of the dam. Upstream of the dam, the Project Boundary runs
generally along the 855 ft contour interval which corresponds to the top of the Don Pedro Dam.
The Project Boundary encompasses approximately 18,370 ac with 78 percent of the lands owned
jointly by the Districts and the remaining 22 percent (approximately 4,000 ac) is owned by the
United States and managed as a part of the U.S. Bureau of Land Management (BLM) Sierra
Resource Management Area.

The primary Project facilities include the 580-foot-high Don Pedro Dam and Reservoir
completed in 1971; a four-unit powerhouse situated at the base of the dam; related facilities
including the Project spillway, outlet works, and switchyard; four dikes (Gasburg Creek Dike
and Dikes A, B, and C); and three developed recreational facilities (Fleming Meadows, Blue
Oaks, and Moccasin Point Recreation Areas). The location of the Project and its primary
facilities is shown in Figure 1.1-1.

W&AR-13 1-1 Initial Study Report
Fish Assemblage and Population Don Pedro Project, FERC No. 2299



1.0 Introduction

Blue Oa‘lgs
Recreation Area,,

Gasburg Creek
Diversion Dike

A &
Recreatlom“ﬂre

_7"?'5":5”},? ~
Mocca"si'r@ Point
Recreation Area

a—

». Powerhouse

LL‘a’Grange d'arg,.f"

O La Grange Powerhouse
0 0.5 1
e \iles

[l Don Pedro Powerhouse

O Non-Project Powerhouse
T " B f
L__ 1 FERC Project Boundary (No. 2299) e L:;:E"G;’nagement
Recreation Site
- l:’ U.S. Forest Service

Project Facility Label [ | Private/Other
Non-Project Facility Label

'A Stanislaus National Forest
Federal Land Ownership

Data Sources: MID/TID

Projection: NAD 83, CA State Plane Zone 3, US ft

Map information was compiled from the best available sources.
No warranty is made for its accuracy or completeness.

Figure 1.1-1. Don Pedro Project location.

W&AR-13 1-1
Fish Assemblage and Population

Initial Study Report
Don Pedro Project, FERC No. 2299



1.0 Introduction

1.2 Relicensing Process

The current FERC license for the Project expires on April 30, 2016, and the Districts will apply
for a new license no later than April 30, 2014. The Districts began the relicensing process by
filing a Notice of Intent and Pre-Application Document (PAD) with FERC on February 10, 2011,
following the regulations governing the Integrated Licensing Process (ILP). The Districts’ PAD
included descriptions of the Project facilities, operations, license requirements, and Project lands
as well as a summary of the extensive existing information available on Project area resources.
The PAD also included ten draft study plans describing a subset of the Districts’ proposed
relicensing studies. The Districts then convened a series of Resource Work Group meetings,
engaging agencies and other relicensing participants in a collaborative study plan development
process culminating in the Districts’ Proposed Study Plan (PSP) and Revised Study Plan (RSP)
filings to FERC on July 25, 2011 and November 22, 2011, respectively.

On December 22, 2011, FERC issued its Study Plan Determination (SPD) for the Project,
approving, or approving with modifications, 34 studies proposed in the RSP that addressed
Cultural and Historical Resources, Recreational Resources, Terrestrial Resources, and Water and
Aquatic Resources. In addition, as required by the SPD, the Districts filed three new study plans
(W&AR-18, W&AR-19, and W&AR-20) on February 28, 2012 and one modified study plan
(W&AR-12) on April 6, 2012. Prior to filing these plans with FERC, the Districts consulted
with relicensing participants on drafts of the plans. FERC approved or approved with
modifications these four studies on July 25, 2012.

Following the SPD, a total of seven studies (and associated study elements) that were either not
adopted in the SPD, or were adopted with modifications, formed the basis of Study Dispute
proceedings. In accordance with the ILP, FERC convened a Dispute Resolution Panel on April
17, 2012 and the Panel issued its findings on May 4, 2012. On May 24, 2012, the Director of
FERC issued his Formal Study Dispute Determination, with additional clarifications related to
the Formal Study Dispute Determination issued on August 17, 2012.

This study report describes the objectives, methods, and results of the Fish Assemblage and
Population Study (W&AR-13) as implemented by the Districts in accordance with FERC’s SPD
and subsequent study modifications and clarifications. Documents relating to the Project
relicensing are publicly available on the Districts’ relicensing website at www.donpedro-
relicensing.com.

1.3 Study Plan

FERC’s Scoping Document 2 identified potential effects of the Project on fish resources. The
Districts’ continued operation and maintenance (O&M) of the existing Project has the potential
to affect the fish assemblage and fish populations between Don Pedro Dam and La Grange Dam.
In order to evaluate potential effects on fish populations, the Districts identified the need for
additional baseline information on the fish community in this reach of the Tuolumne River and
developed the Fish Assemblage and Population between Don Pedro Dam and La Grange Dam
Study Plan.

W&AR-13 1-2 Initial Study Report
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1.0 Introduction

In response to a U.S. Fish and Wildlife Service (USFWS) request for a genetic study of the
salmonid fish population upstream of Don Pedro Dam, the Districts agreed to take fin clips of
Chinook salmon and rainbow trout (Oncorhynchus mykiss) in the Tuolumne River upstream of
La Grange Dam as part of this and other relevant proposed studies. In accordance with FERC’s
SPD, the Districts obtained fin clips of salmonids as part of this fish resources survey.
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2.0 STUDY GOALS AND OBJECTIVES

The goal of this study is to characterize the fish assemblage and populations between Don Pedro
Dam and La Grange Dam. Fish assemblage and population information is very limited for this
section of river and is based on a single known sampling event occurring in 2008 (Stillwater
Sciences 2009). No known angler harvest or stocking data exist for these waters. The Districts
undertook this study to provide baseline information for determining potential effects from
Project operations. The four objectives of the study were:

(1) characterize fish species composition, relative abundance (e.g., catch per unit effort
[CPUE]), and size, length and weight) between Don Pedro Dam and La Grange Dam;

(2) characterize the functional habitat in the reach as either riverine or lacustrine;

(3) characterize fish condition factor of species present; and

(4) collect tissue samples (fin clips) from salmonids.

W&AR-13 2-1 Initial Study Report
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3.0 STUDY AREA

The study area is the reach of the Tuolumne River between La Grange Dam and Don Pedro Dam
located at RM 52.2 and 54.8, respectively (Figure 3.0-1). The approximate length of the study
reach is 2.3 mi (La Grange Dam to the Don Pedro powerhouse located approximately 0.3 mi
downstream from Don Pedro Dam).

W&AR-13 3-1 Initial Study Report
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3.0 Study Area
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4.0 METHODOLOGY

4.1 Field Reconnaissance

To develop an appropriate sampling design, reconnaissance surveys were conducted on February
20 and October 25, 2012 to evaluate the existing habitat, identify the number of potential
sampling reaches that would sufficiently represent the study area, and identify those areas where
each of the proposed four sampling techniques (i.e., gillnetting, seining, boat electrofishing, and
backpack electrofishing) might be most effectively employed. During field reconnaissance,
sampling stations were designated on orthophotographs of the study reach and documented using
a Global Positioning System (GPS). Sites were determined so that they were spatially separated
to prevent any potential influences on catch. The reconnaissance surveys concluded that boat
electrofishing would be the most efficient method to sample fish populations within all available
habitat types within the study area. Furthermore, the range of depths in the study area was not
complimentary to backpack electrofishing and gillnetting was restricted per the fish sampling
permit issued by the California Department of Fish and Game (CDFG).

4.2 Fish Sampling and Habitat Approach

Fish sampling sites were selected throughout the study area to represent the diversity of
identified near-shore habitats. The approximate locations and boundaries of each sampling site
were determined using GPS coordinates which were recorded during the sampling of each site.
General information recorded included location, crew member names, a qualitative habitat
characterization (e.g., qualitative description, riverine or lacustrine, etc.), weather conditions, and
air temperature. Mean water depths and water chemistry at approximate fish sampling location
(i.e., water temperature, dissolved oxygen, and conductivity) were also recorded.

Daily water surface elevation information for the sampling period were acquired at two
locations; the Don Pedro tailrace (representative of the riverine reach below Don Pedro Dam)
and just upstream of La Grange Dam as measured by TID water level equipment. The
measurement frequency was every 15 minutes over a 24-hour period.

Boat electrofishing was implemented using standard methods (Reynolds 1996). One or two
electrode booms were employed, and the booms and boat were outfitted with standard non-
conductive material in appropriate places for safety. Electrofisher “time on” was recorded for
each sampling site and a consistent effort and pace was employed while sampling all sites.
Electrofishing was conducted in a direction parallel to the shoreline.

At each sampling location, all fish captured were enumerated, identified to species, measured to
the nearest mm (total length), and weighed by electronic scale to the nearest gram. All fish
captured during sampling were identified, where possible, as to origin; hatchery or wild stock
(i.e., basic visual identification, such as a clipped adipose fin). Scale and tissue samples were
collected on all salmonids captured. Mortalities were recorded. After biological data collection
was completed, all fish were released within or near the sampling site.

W&AR-13 4-1 Initial Study Report
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4.0 Methodology

Field data was entered into an excel database. The database was organized per the metrics
discussed above and subjected to quality assurance/quality control procedures. Data was
analyzed graphically and summarized species composition, length frequency distribution, and
location. The relative abundance of fish species captured at each site was calculated to identify
composition and distribution patterns throughout the study area. Catch-per-unit-effort (CPUE)
for each fish species was also calculated per all sampling sites. Fish size and weight was
summarized by fish species and site.

Weight and length data were used to calculate condition factors for individual species. These
data were used to compute Kn, a relative condition factor, where:

Kn=W/W’

where W equaled individual fish weight and W' equaled length-specific weight from the weight-
length relationship. The individual fish weight can also be determined as a function of length,
specifically:

W =a(FL)b
where a and b are population specific coefficients (Anderson and Gutreuter 1983).

Relative condition factor provides a general indication of the fish condition and health, where a
value of Kn greater than or equal to 1.0 indicates fish of average or better condition. The
condition factor was calculated by pooling length-weight data for all collected fish of a species.

Age composition and growth information on salmonids within the study area were determined
using collected scales as described by DeVries and Fries (1996) which states the relationship
between annuli radii and fish length represents the individual’s size at annulus formation.

Tissue samples (fin clips) were taken from all salmonids captured during sampling. Preservation
methods included air drying of fin clips and individual placement of each fin clip into prescribed
envelopes. All envelopes were cross-referenced to the relevant biological information collected
for each fish. Tissue samples were provided to CDFG for archiving.
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5.0 RESULTS

Field sampling was conducted on October 29 and 30, 2012. All field activity was conducted
during daylight hours due to safety concerns. The estimated daily flow within the reach for these
two days was approximately 315 cfs. Water surface elevations remained relatively stable during
each of the two days of sampling. On October 29 and 30 the mean water level at the Don Pedro
tailrace was approximately 296 ft and the mean water level at the La Grange Dam was
approximately 294 ft.

Six sites were sampled throughout the study area (see previous Figure 3.0-1) with the start of site
1 occurring at the downstream end of the 2.3 mi reach near La Grange Dam and each subsequent
sample site moving upstream toward the Don Pedro tailrace (i.e., site 6 being the furthest
upstream sample location). Table 5.0-1 provides general information for each of the sample
sites. The average site length for the six sites was approximately 0.30 mi. Five of the sites were
approximately a quarter of a mile in length and the furthest upstream site (#6) was approximately
0.40 mi long (Table 5.0-1). Sample width for all sites ranged between 10-20 ft.

Table 5.0-1.  Boat electrofishing sites between Don Pedro Dam and La Grange Dam in 2012.
. Site Length Field Width
Site No. (M"esg)’ (feet) UTM Start UTM End
1 0.28 10 N37.67326W120.4436 N37.67579W120.43889
2 0.28 10 N37.67556W120.43924 N37.67791W120.43502
3 0.29 10 N37.67771W120.43468 N37.68021W120.43031
4 0.28 10 N37.68203W120.42903 N37.68530W120.42609
5 0.28 20 N37.68518W120.42599 N37.68847W120.42319
6 0.40 20 N37.68855W120.42359 N37.69407W120.42072

For both days of field sampling, the weather was clear with air temperatures ranging from 49-
82°F and water temperatures were steady at 54°F (Table 5.0-2). Dissolved oxygen
measurements ranged from 7.2 to 8.3 mg/L with the highest values at upstream sampling
locations near Don Pedro Dam. Depths at each site ranged from 2 to 20 feet with an average site
depth of eight feet (Table 5.0-2). The low specific conductivity measured at all sites (mean of
27.4 pS/cm) required electrofisher settings to be at their maximum safe settings to effectively
capture fish. At all sites, electrofishing voltage was set between 25-30% and the frequency was
set at 60DC Hz. Boat electrofishing efforts ranged from 1190 seconds to 1562 seconds for the
six sites. The average effort per site was 1356 seconds or approximately 22 minutes (Table 5.0-
2).
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5.0 Results
Table 5.0-2.  Site conditions during boat electrofishing between Don Pedro Dam and La Grange
Dam in 2012.
Site Date of Average Air Water Specif_ic_ Dissolved Shpck
No. Survey Weather | Depth Tempoerature Tempoerature Conductivity [ Oxygen Tlr_ne
(feet) (°F) (°F) (uS/cm) (mg/L) | (min)
1 10/29/2012 Clear 6 54 53.8 24.9 7.2 1562
2 10/29/2012 Clear 6 75 54 24.9 7.2 1443
3 10/29/2012 Clear 2 82 54 24.9 7.2 1412
4 10/29/2012 Clear 9 82 54 24.9 7.2 1215
5 10/30/2012 Clear 20 49 54 324 8.3 1190
6 10/30/2012 Clear 5 68 54 324 8.3 1312
51 Fish Assemblage and Population
51.1 Species Composition

In total, 133 fish consisting of 86 rainbow trout (Oncorhynchus mykiss) and 47 prickly sculpin
(Cottus asper) were collected during the boat electrofishing sampling effort conducted in the
study area (Table 5.1-1). Rainbow trout made up 64.7 percent of the overall catch in the study
area and lengths ranged from 85 mm to 344 mm with a mean length of 153.5 mm. Weights of
rainbow trout ranged from 5.5 to 469.5g with a mean weight of 67.1g. Prickly sculpin made up
35.3 percent of the overall catch with lengths ranging from 48 mm to 110 mm and a mean length
of 80.1 mm. Weights of sculpin ranged from 1.3g to 106.1g with a mean weight of 14.8g (Table

5.1-1).
Table 5.1-1.  Summary of relative abundance, length, and weight of all fish species collected at all
sites between Don Pedro Dam and La Grange Dam in 2012.
. Length (mm) Weight ()
Species Min Max Mean Min Max Mean
Rainbow Trout 86 64.7 85 | 344 153.5 55 | 4695 67.1
(O. mykiss)
Prickly sculpin 47 35.3 48 110 80.1 1.3 106.1 14.8
(C. asper)
Total 133 100

Rainbow trout and prickly sculpin were captured during sampling at all sites (Table 5.1-2).
Highest total catch for rainbow trout and prickly sculpin were at site 1 (34 fish) and site 6 (22
fish), respectively. Rainbow trout catch with greatest mean lengths were from site 2 whereas
trout catch with greatest mean weights were from site 4. Prickly sculpin catch with greatest
mean lengths and mean weights were from site 1.
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Table 5.1-2.  Summary of length and weight of all fish species collected at each individual site
between Don Pedro Dam and La Grange Dam in 2012.
Rainbow Length (mm) Weight (g)
Site Trout
A MIN MAX AVE MIN MAX AVE
Site 1 34 93 275 168.8 8.8 250.5 69.0
Site 2 7 98 273 181.1 10.1 264.5 100.4
Site 3 16 87 344 124.3 6.6 469.5 44.0
Site 4 3 162 290 157.8 43.9 263.5 158.5
Site 5 3 87 114 100.7 9.5 18.9 13.4
Site 6 23 85 317 139.9 5.5 359.9 54.0
Prickly Length (mm) Weight (g)

Site Sculpin MIN MAX AVE MIN MAX AVE

Site 1 5 82 110 91.8 7.6 20 12.3
Site 2 2 84 84 84 8.1 12.1 10.1
Site 3 2 83 95 89 9.7 11.8 10.8
Site 4 4 79 95 86 7.6 12.3 10.3

Site 5 12 52 105 78.8 1.4 13.8 7.0

Site 6 22 48 96 76 1.3 11.8 6.4

5.1.2 Length-Frequency Distributions

Fish length data were used to develop length-frequency distributions for the two fish species

collected (Figures 5.1-1 and 5.1-2).
categories) indicate four age classes may be present in the study area.

The rainbow trout length-frequency data (10 mm size
These age classes

included young-of-year (YOY) at age 0 and year 1, year 2 and year 3 classes and was also
confirmed through age analysis using collected scales (section 5.1.4 below). The sculpin length-
frequency data (5 mm size categories) indicate that three age classes for this species may exist in
the study area. Presumably, these three age classes would consist of YOY, age 1, and age 2,
however, no age analysis from scales was conducted for this species.
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5.0 Results

Length Frequency for Sampled Rainbow Trout - 2012
Between Don Pedro Dam and LaGrange Dam - Tuolumne River
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Figure 5.1-1. Rainbow trout length-frequency distributions for the Tuolumne River between Don
Pedro and La Grange dams.
Length Frequency for Sampled Prickly Sculpin - 2012
Between Don Pedro Dam and LaGrange Dam - Tuoclumne River
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Figure 5.1-2.  Prickly sculpin length-frequency distributions for the Tuolumne River between Don

Pedro and La Grange dams.
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5.0 Results

5.1.3 Relative Abundance and CPUE

Relative abundance for the two fish species captured at each site was calculated using the
number of fish of a species divided by the overall fish captured per site (Table 5.1-3). Relative
abundance ranged from 0.20 to 0.89 for rainbow trout and 0.13 to 0.80 for prickly sculpin over
the study area. Results indicate that rainbow trout are proportionally more abundant in the lower
reaches of the study area (sites 1-3). Sculpin had higher relative abundance values in sites 4-5.
In site 6, both species made up a near equal proportion of the catch. Overall, rainbow trout were
more abundant in the catch by an approximate 2:1 ratio.

Table 5.1-3. Summary of relative abundance for all fish species collected between Don Pedro
Dam and La Grange Dam in 2012.

Site RBT # PRS # RA-trout RA-sculpin

Site 1 34 5 0.87 0.13
Site 2 7 2 0.78 0.22
Site 3 16 2 0.89 0.11
Site 4 3 4 0.43 0.57
Site 5 3 12 0.20 0.80
Site 6 23 22 0.51 0.49

Total 86 47 0.65 0.35

CPUE for boat electrofishing is summarized below in Table 5.1-4 for each species, by sample
site, and over the entire study area. CPUE is defined as the numbers of fish of a species captured
divided by the time it took to sample them. CPUE for rainbow trout ranged from 0.15 to 1.31
fish per hour with CPUE highest and lowest and sites 1 and 5, respectively. CPUE for prickly
sculpin ranged from 0.08 to 1.01 fish per hour with CPUE highest at site 6 and lowest at sites 2
and 3. Mean CPUE for boat electrofishing for rainbow trout and prickly scuplin overall all sites
were 0.61 and 0.36, respectively.

Table 5.1-4. Summary of CPUE for all fish species collected between Don Pedro Dam and La
Grange Dam in 2012.

Site RBT CPUE (fish/hour) PKS CPUE (fish/hour)
1 1.31 0.19
2 0.29 0.08
3 0.68 0.08
4 0.15 0.20
5 0.15 0.61
6 1.05 1.01
Mean CPUE/species 0.61 0.36
514 Age Composition and Growth

Age composition and growth analyses were done on a total of sixty-four rainbow trout scale
samples that were collected from the six sites. The final number of scales analyzed was
consistent with the approved study plan which stated that up to 10 fish for each 25 mm size
group of salmonids would be sampled. The 3 smallest size groups included more than 10
samples each, totaling an extra 24 scales which were not analyzed. Several scale sample slides
were not readable after mounting. Results indicated that multiple year classes (from YOY to
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5.0 Results

Age 3) exist within the reach and the majority of rainbow trout found in the reach are Age 1 fish.
Information relating to lengths for the various age classes is presented in Table 5.1-5. The raw
data is presented in Attachment A.

Table 5.1-5. Summary age composition for rainbow trout age groups collected between Don
Pedro Dam and La Grange Dam in 2012.

Rainbow Trout Age Groups
YOY 1 2 3
Number Captured 9 38 11 3
Minimum Length (mm) 85 99 225 310
Maximum Length (mm) 104 231 290 344
Average Length (mm) 93 153 252 324

Growth analyses, based on the average growth rates for each of the four age classes, indicated
the rainbow trout population in this reach put on the greatest average length increase during the
YOY stage. This annual mean growth rate was 93 mm for the nine YOY fish scales processed.
Age 1 (38 individuals) and Age 3 (3 individuals) fish put on the next highest annual mean
growth rate of 73 mm/year. Age 2 fish (11 individuals) had the lowest average annual growth
rate at 69 mm. Table 5.1-6 presents the maximum, minimum, and mean growth rates for each
rainbow trout age class.

Table 5.1-6. Summary age composition for rainbow trout age groups collected between Don
Pedro Dam and La Grange Dam in 2012.
Growth by Year (mm)

YOY Age 1 Age 2 Age 3
Minimum Growth (mm) 85 48 54 69
Maximum Growth (mm) 104 107 85 80
Average Growth (mm) 93 73 69 73
52 Functional Habitat of the Reach

Two types of habitat were identified in the study area: riverine and lacustrine. Riverine sites (#4,
#5, and #6) were located at the upstream section of the reach above Twin Gulch. Observable
currents, large substrate dominated by boulders and a lack of rooted macrophyte beds were
common at these three sites. Very little habitat complexity was noted as bedrock cliffs were the
dominant habitat types with sparse overhead vegetation at some limited shoreline locations.
Large shallow areas dominated by boulders were common at site #6. The riverine habitat
appears to extend downstream to below the Twin Gulch area. Below this location, the study
reach becomes more lacustrine in nature due to influences of La Grange Dam.
Figure 5.1-3 shows the typical habitat below the Don Pedro powerhouse.

Sites #1-3 were farther downstream of the Don Pedro Project and were identified as lacustrine by
field crews. Observations at these three sites found a lack of observable currents. Smaller
substrate including cobbles and gravels were more common along with numerous boulders and
the frequency of rooted macrophyte beds increased (mainly at site #1). Habitat complexity was
again simple with bedrock cliffs and very limited observed overhead cover dominating the
landscape. Figure 5.1-4 shows the typical habitat upstream of La Grange Dam.
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5.0 Results

Figure 5.1-3. Typical habitat (near site 6) below the Don Pedro tailrace area in the Tuolumne
River.

Figure 5.1-4. Typical habitat (near site 1) above the La Grange dam area in the Tuolumne River.
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5.0 Results

5.3 Fish Condition Factor for Species Collected

Relative condition (Kn) was calculated for all fish captured. For rainbow trout, Kn ranged from
0.60 to 1.29. For the rainbow trout “population” in the study reach, mean Kn was 0.99 which
indicates that the fish condition and health of this population is average.

For prickly sculpin caught during the study, Kn ranged from 0.71 to 1.44. For the prickly
sculpin “population” in the study reach, mean Kn was 0.99 which indicates that the fish
condition and health of this population is average.

54 Tissue Sample Collection

During the study, tissue samples (fin clips) were taken from eighty-six rainbow trout, preserved
and forwarded along with scale samples to CDFG for archiving.
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6.0 DISCUSSION AND FINDINGS

The study results indicate this reach of the Tuolumne River is limited to two fish species;
rainbow trout and prickly sculpin with both species having distributions that span the entire
reach. The current trout population exhibits multiple age classes (4) likely indicating that some
successful natural reproduction is ocurring in the reach. No known stocking has occurred in this
reach. Highest rainbow trout abundance was observed at sites 1 and 6 which were characterized
as lacustrine and riverine reaches, respectively, suggesting that rainbow trout are able to
effectively occupy the range of available habitat within the study area. Condition factors for the
rainbow trout captured in this reach ranged from poor to above average. Overall, the fish
condition and health of the species in the study area is average (Kn=0.99).

Data suggests that the prickly sculpin population also exhibits multiple age classes (potentially
3). The presence of YOY fish indicates that successful natural reproduction may be ocurring in
the study area. Highest scuplin abundance were observed in sample sites that were characterized
as riverine (i.e., upstream sampling sites). Relative condition for prickly sculpin in this reach
ranged from poor to above average. Similar to rainbow trout, the overall fish condition and
health  of prickly sculpin in the study area is average (Kn=0.99).
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7.0 STUDY VARIANCES

Two variances from the final study plan are described below.

The final study plan indicated four sampling methods would be employed including boat and
backpack electrofishing, seining, and gill nets to collect fish. The study team did not use all
proposed methods due to permit limitations (on use of gill nets) and reconnaissance results which
indicated that boat electrofishing would be an effective sampling method for all available habitat
types within the study reach.

The final study plan states that upon habitat documentation as part of the field reconnaissance
surveys, the Districts would notify relicensing participants of the area and extent to which each
method would be utilized. Notification of relicensing participants did not occur as it was
determined that only one method, boat electrofishing, would be an effective method over the
entire study reach.
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