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EXECUTIVE SUMMARY

The Don Pedro Project (FERC Project No. 2299-024) is a multi-purpose reservoir on the
lower Tuolumne River that is licensed to the Turlock Irrigation District and Modesto
Irrigation District (Districts) and completed in 1971. Beginning in 1994, Federal Energy
Regulatory Commission (FERC) mediated negotiations resulted in the 1995 FERC Settlement
Agreement (1995 FSA) pursuant to Article 39 of the license concerning Fall-run Chinook
salmon (Oncorhyncus tshawytscha) in the lower Tuolumne River. The 1995 FSA contained
(1) significant changes to the Article 37 flows and the Article 58 monitoring program, (2)
restrictions on flow ramping rates, and (3) implementation of non-flow mitigative measures.
Following a Biological Opinion from the USFWS and FERC EIS documents, the FERC
issued a July 31, 1996 Order amending Articles 37 and 58 of the license and providing for
other aspects of the 1995 FSA.

As required by Ordering Paragraph (G) of the 1996 FERC Order, this report summarizes all
fishery studies, river-wide monitoring, and non-flow mitigation measures conducted since
1996. This report also describes aspects of the 1995 FSA that were not included in the 1996
FERC Order and additional measures implemented by the Districts and other parties related to
the recovery of Tuolumne River Chinook salmon.

Fishery Flows. As required by Ordering Paragraph (D) of the 1996 FERC Order, the Districts
have provided the instream flows agreed to in the 1995 FSA flow schedule and which was
incorporated as an amendment to Article 37 of the License by the 1996 FERC Order.
Except during operational emergencies and flood-related operations, the Districts normally
add a buffer to the required flows to ensure compliance with the required minimum flows.

Flow Fluctuation Studies. As required by FERC Ordering Paragraph (G), this report
summarizes the results of studies related to the effects of flow release fluctuations on the
salmon resources in the lower Tuolumne River. The participants in the 1995 FSA recognized
that flow reductions can cause stranding and entrapment of fry and juvenile salmon. However,
the Districts had changed their method of operation well before the 1995 FSA and have not
released large hydropower peaking flow fluctuations to the river since the issuance of FERC's
1996 Order. In addition to a 3-year intensive stranding assessment (1998-2000), the Districts
filed a comprehensive report to FERC in 2001 that: reviewed the results of stranding
assessments conducted between 1986 and 2000; evaluated the effectiveness of the 1995 FSA
ramping rates; documented conditions under which stranding may occur; and identified
potential areas for floodplain improvements. The review of the long-term stranding survey
data indicated several factors may contribute to the magnitude of juvenile stranding,
including: (1) salmon density, (2) extent of flow reduction and the minimum flow in the
fluctuation cycle (which determines the amount of potential stranding area exposed), (3)
ramping rate, and (4) physical characteristics of sites in terms of slope and substrate
categories. The review indicated the highest potential for stranding occurred between 1,100-
3,100 cfs, which corresponds to the lowest broad floodplain inundation zone in several areas
of the primary spawning reach (RM 36.5-50.7). There has been no major problem identified
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with incidental fish losses resulting from necessary flow changes for flood management, pulse
flow, and base flow requirements in the Districts’ operations in the post-FSA period (1995—
2004).

Non-Flow Measures (Habitat Restoration Projects). Section 12 of the 1995 FSA directed the
parties to the agreement to identify and strive to implement ten priority habitat restoration
projects (including a minimum of two salmon predator pond isolation projects) by the year
2005, with the understanding that the parties would help seek additional funding. The Habitat
Restoration Plan for the Lower Tuolumne River was completed in 2000 and the Tuolumne
River Technical Advisory Committee (TRTAC) selected ten priority projects, including
several large-scale channel restoration projects. In addition to coordinated habitat restoration
projects by others, two of the ten priority projects identified by the TRTAC have been
implemented, including one major predator isolation project (SRP 9) and one large channel
and floodplain restoration project (7/11 Reach). Of the remaining eight TRTAC projects, up
to five projects are ready for implementation to begin in 2005 subject to final funding and
permit approvals. The restoration program has been highly successful in obtaining major
funding from other sources, resulting to date in over $33 million dollars to complement the $1
million contributed by the Districts and the City and County of San Francisco (CCSF) under
Section 12 of the 1995 FSA. An estimated additional $7.5 million in outside funding would
be needed to complete implementation of the two TRTAC-selected habitat restoration projects
that are not yet fully funded.

Riverwide Fishery and Habitat Studies. As required under Ordering paragraph (F) of the
1996 FERC Order, the Districts have conducted or supported riverwide monitoring since 1996
for the following elements:

1. Spawning escapement estimates. CDFG has conducted Fall-run Chinook spawning
surveys on the Tuolumne River since 1971, as required by the fish study program for
the Don Pedro Project. The Tuolumne River Chinook population has experienced
recent periods of environmental stress, including changes in oceanic cycles and
productivity, the severe six-year California drought from 1987-1992, and a more
recent dry period from 2001-2004. Escapement recently peaked in 2000 at 17,900
spawners following a series of wet and above normal water years, including the
largest flood flow releases in the history of the Don Pedro Project in 1997. Average
Fall-run Chinook salmon escapement from 1996-2004 was 7,500, which was slightly
higher than the long-term average escapement of 6,700 documented since the
completion of Don Pedro Dam (1971-2004).

2. Quality and condition of spawning habitat. Previous studies of lower Tuolumne River
salmon habitat conducted by the Districts have attributed low salmonid survival-to-
emergence to poor spawning gravel quality, which has resulted from deposition of
fine sediment. The 1997 flood event deposited large amounts of fine sediment in the
Tuolumne River, so the TRTAC began to develop: an overall sediment management
plan for the river; methods for assessing salmon spawning gravel quality from
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3.

4.

5.

6.

permeability measurements; and a sampling design for assessing the effects of
management actions on gravel quality. Fine sediment is the focus of two of the ten
priority projects selected by the TRTAC. Several activities are planned to improve the
overall quality of spawning gravels for Tuolumne River salmonids, including
construction of a sedimentation pond on Gasburg Creek (a tributary source of fine
sediment near La Grange), addition of clean gravels to the channel, and the
mechanical cleaning of gravel.

Relative fry density with respect to female spawners. Based on reviews of historical
information, the Districts filed a report to FERC in 1996 that concluded that regular
seining surveys were not able to practically provide information on survival-to-
emergence success in specific reaches or riffles. Nevertheless, the annual reports
submitted to FERC have presented analyses of riverwide average and peak fry
densities and estimated female spawners. A multi-year analysis (1986-2003) of peak
and average fry density from January through March vs. female spawner counts from
the prior fall run indicates a positive correlation between the two factors.

Fry distribution and survival. The Districts have conducted regular seining surveys
from 1986-2004, beginning in January and continuing through May of each year at
several sites within the Tuolumne River and additional sites in the San Joaquin River.
Annual seine reports contain salmon density by location, by river section, as well as
comparisons of riverwide and section density as indices of abundance. Screw trapping
done prior to April in 1998-2002 provided additional abundance information. No
practical means of providing direct estimates of fry survival has been identified to
date.

Juvenile distribution and temperature relationships. As stated above, the Districts
have conducted regular seining surveys from 1986-2004. In accordance with Article
58 of the 1996 FERC Order, the Districts have monitored water temperatures within
the lower Tuolumne River, but there is little evidence that juvenile distribution within
the river is well correlated with water temperature due to predominantly low ambient
air temperatures in the March through May period. Daily average water temperatures
at the USGS La Grange gage generally ranges from 10-13 °C, but water temperatures
from spring to fall generally increase, subject to flow rates and ambient air
temperature, with distance downstream of the La Grange powerhouse. By June,
relatively few juveniles have remained in the river. However, the increased summer
flows in the post-FSA period have provided a longer reach of suitable temperatures.

Smolt survival. Since 1986, about 1.7 million smolts mostly reared in the Merced
River Hatchery, were marked with coded wire tags (CWTSs) and released in the
Tuolumne River to study long-term variations in riverwide outmigration survival. In
addition to CWT releases conducted prior to the 1996 FERC Order (1986, 1987, 1990,
1994, 1995), the TRTAC sponsored studies from 1996-2002 and other smaller
releases to study reach-specific survival in association with planned restoration
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projects. Efforts to design a robust survival monitoring program to date have met
limited success. Resulting survival indices have been variable (0.1 to > 1.0), showing
weak relationships with increases from low flows (<1,000 cfs) to flood flows of more
than 4,000 cfs. Reach-specific survival studies at medium flows (1,300-3,700 cfs)
found very high survival in the upper spawning reach and generally lower survival
downstream. Tests over smaller reaches such as habitat restoration projects were not
successful. Because of the difficulties in measuring smolt survival using paired CWT
or multiple mark-recapture (MMR) releases, and because of genetic issues regarding
the use of large hatchery releases, these studies were terminated. There is
consideration through the CALFED program of further assessing smolt survival
through predation rate or predator abundance monitoring.

Programmatic Goals under the 1995 FSA. Section 8 of the 1995 FSA set forth three
programmatic goals using an adaptive management strategy initially centered on flow
enhancement, habitat restoration, and increases in smolt survival, using measures that were
deemed to have high probabilities of success. The three programmatic goals are discussed
below.

1. Increase Naturally Occurring Salmon Populations. Escapement levels from 1996—
2004 appear to have increased relative to the long-term average from 1971-2004.
Salmon population modeling suggests that average escapements would have been
37% higher had the 1996 FERC Order flows been provided from 1971-2004 than
those provided under the pre-1995 flow schedules, barring population level impacts
from out-of-basin factors. However, these population assessments must be considered
provisional, because the planned habitat restoration projects are not 100% complete
and most of the projects that have been implemented are too recent to have had
demonstrable effects on the underlying stock-recruitment relationship of the
Tuolumne River.

2. Protect any remaining genetic distinction. Preliminary studies of Central Valley
Chinook salmon genetics have revealed differences between seasonal runs, but little
divergence among fall-run stocks of different streams. Evidence suggests that even if
there were any genetically distinct sub-populations, past hatchery planting programs
probably led to significant gene flow among the populations. Nevertheless, under
Section 8 of the 1995 FSA, all parties agreed to protect any remaining genetic
distinction of Tuolumne River Chinook salmon. Because the continued use of study
fish from non-Tuolumne stock in Tuolumne River studies would violate that goal, the
Districts do not support future smolt survival studies that use non-Tuolumne-origin
salmon.

3. Increase salmon habitat in the Tuolumne River. The Districts have worked with the
TRTAC to develop non-flow measures to support the recovery of Tuolumne River
Chinook salmon, including monitoring specific aspects of salmon biology, developing
a geomorphic process-based restoration plan for the 52 miles of the river downstream
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of La Grange Dam, planning and implementing ten habitat restoration projects as
required by the Section 12 of 1995 FSA. Despite losses in available riffle habitat
within the primary spawning reach (RM 36.5-51.7) following the large 1997 flood
event which saw peak flows of near 60,000 cfs, redd superimposition and salmon
population model results suggests that the underlying stock-recruit relationship has
largely recovered from this impact. Annual surveys at recently completed gravel
augmentation projects near Old La Grange Bridge (RM 50) and within the former
gravel mining reach of the river (RM 34.3-40.3) have demonstrated increases in
spawning utilization at these sites. Absent out-of-basin factors such as Delta mortality
and ocean harvest, the results of monitoring and studies to date indicate that long-term
escapement has the potential to increase by a factor of two to three following the
completion of the planned restoration projects.

Comparative Goals under the 1995 FSA. During the discussions that resulted in the 1995
FSA, the participants acknowledged that many of the factors which affect salmon were
beyond their control so numerical goals (e.g., doubling the number of returning adult
spawners) were not adopted. The following three comparative goals were adopted in Section
9 of the 1995 FSA:

1.

Improvements in smolt survival and successful escapement in the Tuolumne River. As
stated above, efforts to design a robust survival monitoring program to date have met
limited success with only weak relationships between smolt survival and flow or other
factors such as habitat restoration (e.g., the completed predator isolation projects). By
comparison of invertebrate food supplies before and after the implementation of the
1995 FSA, the increased instream flows and other restoration actions carried out since
the implementation of the 1995 FSA have improved conditions for rearing salmonids.
Although annual seining surveys are generally considered unsuitable for assessing
absolute juvenile production, the surveys suggest that the average density of juveniles
has increased in the years following the 1995 FSA. These results are supported by
annual rotary screw trap (RST) monitoring conducted from 1995-1997, 1999-2000,
and 2002-2004.

In terms of successful escapement, high inter-annual variations in escapement due to
environmental factors outside of the Districts control make assessment of
improvements highly sensitive to whether the averaging interval includes
environmental extremes which are associated with exceptionally high or low
escapements. For this reason, tends in long-term escapement of fall-run Chinook
salmon was assessed using model simulations. Model results suggest average
escapement levels would have been 37% higher had the 1996 FERC Order flows been
provided from 1971-2004 than those provided under the pre-1995 flow schedules
barring population level impacts from out-of-basin factors.

Increase in naturally reproducing Chinook salmon in this subbasin. Continued
releases of hatchery-reared salmon may compromise the achievement of the Section 8
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goal to increase naturally reproducing Chinook salmon in this subbasin. Numbers of
adult salmon returning to the Tuolumne River and the San Joaquin system as a whole
have fluctuated widely throughout the period of record. As stated above, average Fall-
run Chinook salmon escapement from 1996-2004 was 7,500, which was slightly
higher than the long-term average escapement of 6,700 documented since the
completion of Don Pedro Dam (1971-2004). However, non-Tuolumne-origin,
hatchery salmon has comprised an increasing proportion of the total on the Tuolumne
River since the beginning of smolt survival evaluations in 1986.

3. Population Resiliency. Participants to the 1995 FSA agreed that barring events outside
the control of the Districts, by 2005 the salmon population should be at levels where
there is some resiliency so that some of the management measures described herein
may be tested. Given that population recovery rates are affected by annual runoff,
Delta exports, and other environmental factors (which are outside the control of the
Districts), the population resiliency goal of the 1995 FSA was interpreted to call for an
increase in minimum escapement levels, which would presumably provide larger
parent stocks to enhance recovery after declines. The revised Article 37 flow
schedules were designed to improve smolt production and outmigration survival,
especially in dry years. Population modeling results suggest that increased minimum
flows under the 1995 FSA recommended minimum flow schedule would have
increased salmon numbers during past population crises in late 1970s and early 1990s.
Although some evidence suggests that the San Joaquin system as a whole may have
been less productive for salmon in recent times, this is likely due to impaired survival
through the Delta related to export, salvage, predation and other factors outside of the
Districts’ control.

Achievement of the 1995 FSA Goals. As stated in Ordering paragraph (G) of the 1996
FERC Order, achievement of the 1995 FSA goals requires the evaluation of trends established
over several years. The Districts have made good faith efforts to meet both the programmatic
and comparative goals of the 1995 FSA with only limited time to assess long-term trends
resulting from actions taken since the 1996 FERC Order. Although monitoring and studies
conducted to date identify improved conditions for Tuolumne River Chinook salmon,
participants in the development of the 1995 FSA recognized that the Tuolumne River salmon
population responded not only to activities within the basin, but also to factors downstream in
the San Joaquin River, Delta, and ocean.

1. Factors outside the Control of the Districts. Under FSA Section 10, the parties agreed
that examples of factors outside the control of the Districts included Delta export
operations, water quality, commercial and sport salmon harvest, land use activities on
non-District owned lands within the Tuolumne River riparian corridor, and riparian
diversions below La Grange Dam. Of these factors, Delta export likely remains the
single largest stressor on Tuolumne River Chinook salmon with both direct effects due
to entrainment in the State and Federal pumps and predation in the State’s Clifton
Court Forebay, and indirect effects related to predation and poor water quality (i.e.,
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DO impairment) for migrating salmon. Delta Export rates have grown in recent
decades and are usually over 6,000 cfs almost year-round, often exceeding 10,000 cfs
and only occasionally falling below the combined outflow of the entire San Joaquin
basin tributaries. Smolt survival through the Delta ranged from about 2% to 19% from
2000 to 2004 during the April-May period of additional salmon protective measures
such as increased tributary outflows (i.e., Pulse flows, VAMP) and the temporary
Head of Old River Barrier intended to reduce entrainment. A permanent operable fish
control structure at the head of Old River, once complete and operating, will offer
relatively greater protection to Tuolumne River salmon fry, juvenile, and smolts from
direct and indirect mortality factors related to Delta export operations.

2. Factors within the Control of the Districts. Examples of factors within the control of
the Districts included Don Pedro Dam operations (including decisions on the delivery,
distribution, and transfer of water within and outside of the Districts) and river flows
at La Grange Dam (except during flood control operations), and land use activities on
District-owned lands within the Tuolumne River corridor. The Districts have
endeavored in good faith to manage Don Pedro Project operations and river flows at
La Grange Dam to fully comply with the requirements of the 1995 FSA and the 1996
FERC Order. Land use activities on District-owned lands within the Tuolumne River
riparian corridor have not adversely impacted Tuolumne River fishery resources.

Continuation of the Tuolumne River Fish Management Program through Relicensing.
The Districts recommend continuation of certain features of the Tuolumne River fish
management program and the implementation of additional non-flow measures to increase
salmon production on a long-term basis. The Tuolumne River fish management program has
implemented the flow and non-flow measures identified in the 1995 FSA with corresponding
improvements in physical and biological community indicators. As provided under the
adaptive management strategy for the recovery of the Tuolumne River Chinook salmon
population under Section 8 of the 1995 FSA, if the initial measures implemented have led to
acceptable population increases, then additional measures of “some risk™ could be
implemented to improve success of the program. Additional measures include increasing
salmon spawning habitat utilization through temporary spawning barriers as well as
reductions in predation of smolts in Tuolumne River.
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List of Acronyms and Abbreviations

Acronym or
Abbreviation

Definition

AF

acre-feet, a measure of water volume

AFRP Anadromous Fish Restoration Program (part of USFWS)
AMF Adaptive Management Forum

AT air temperature

BAWSCA Bay Area Water Supply and Conservation Agency
CALFED now known as California Bay-Delta Authority
CALFED California and Federal Agencies Bay-Delta Program
CBDA California Bay-Delta Authority

CCSF City and County of San Francisco

CDEC California Data Exchange Center

CDEC California Data Exchange Center

CDFG California Department of Fish and Game

CDRR combined differential recovery rate

CDWR California Department of Water Resources

CEQA California Environmental Quality Act

CFR Code of Federal Regulations

cfs Cubic feet per second

CRRF California Rivers Restoration Fund

CSBP California Stream Rapid Bioassessment Protocol
CSPA California Sportfishing Protection Alliance

CVP Central Valley Project

CWA Clean Water Act

CWT coded wire tag

CY cubic yard

D50 Grain diameter at which 50 % of the particle size distribution lies above and below.
DEM Digital Elevation Model

DO Dissolved Oxygen

DWR Department of Water Resources

EC Electrical Conductivity

EIS Environmental Impact Statement

EPT Ephemeroptera, Plecoptera, Trichoptera - insect orders
ESA Endangered Species Act

ESU evolutionarily significant unit

FERC Federal Energy Regulatory Commission

FL fork length

FOT (or FOTT)

Friends of the Tuolumne

FR

Federal Register

FSA

Don Pedro Project 1995 FERC Settlement Agreement
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Acronym or e

Abbrezl/iation DATIE

ft Feet

GIS Geographic Information System

HEC Hydrologic Engineering Center

HORB Head of Old River Barrier

HRI harvest rate index

HRP Habitat Restoration Plan

IEP Interagency Ecological Program

IFIM Instream flow incremental methodology
LWD Large Woody Debris

m Meter

mg/L milligram per Liter

MID Modesto Irrigation District

mm millimeter

MSL Mean Sea Level

M&T McBain and Trush (consultants)

NEPA National Environmental Policy Act
NGVD National Geodetic Vertical Datum

NHI Natural Heritage Institute

NMFES National Marine Fisheries Service
NOAA National Oceanic and Atmospheric Administration
NRCS Natural Resources Conservation Service
NWS National Weather Service

ORNL Oak Ridge National Laboratory

PFMC Pacific Fishery Management Council
QA/QC Quality assurance/quality control

R (letter and/or | a specific riffle (location identifier, e.g. RA7 is Riffle A7)
#)

RM River mile

ROW Right of way

RST rotary screw trap

RWQCB Regional Water Quality Control Board
SR San Joaquin River

SJRA San Joaquin River Agreement

SIRMP San Joaquin River Management Program
SPCA S. P. Cramer and Associates (consultants)
spp. Species

SRP Special Run/Pool (mined area of river - usually with a #, e.g. SRP 9)
SWP State Water Project

SWRCB State Water Resources Control Board
SWS Stillwater Sciences (consultants)

T&E Threatened and Endangered

TID Turlock Irrigation District
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Acronym or e

Abbrezl/iation DATIE

TRE Tuolumne River Expeditions

TRPT Tuolumne River Preservation Trust (also as Tuolumne River Trust)
TRTAC Tuolumne River Technical Advisory Committee

USACE U.S. Army Corps of Engineers

USBR United States Bureau of Reclamation

USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

VAMP Vernalis Adaptive Management Plan

WQCP Water Quality Control Plan

WT water temperature

WY Water Year

Yd Yard
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Glossary

Keyword

Definition

alluvial

Having originated through the transport by and deposition from running
water.

anadromous fish

Fish that spawn in freshwater, migrate to the ocean or estuaries to grow and
mature, and return to freshwater to reproduce. Salmon, steelhead, and shad
are examples.

channel

Natural or artificial waterway of perceptible extent that periodically or
continuously contains moving water.

bankfull discharge

Discharge that just overtops a river or stream channel banks onto the
adjacent floodplain. Bankfull discharge occurs approximately every 1 to 2
years (with a median value of 1.5 years) and is generally considered to be
the primary channel-forming discharge.

cobble Substrate particles 64-256 mm in diameter. Often subclassified as small
(64-128 mm) and large (128-256 mm) cobble.

endangered Federal act of 1973, as amended, 16 U.S.C. Sections 1531-1543; California

species act (ESA) [ act of 1984, as amended, Fish and Game Codes Sections 2050-2098.

federally listed

Species formally listed as a threatened or endangered species under the
federal Endangered Species Act; designations are made by the U.S. Fish
and Wildlife Service or National Marine Fisheries Service.

fine sediment

Substrate particles smaller than 2 mm.

geographic
information
system (GIS)

A computer system capable of storing and manipulating spatial data. A
geographic information system has four major components: a data input
subsystem, a data storage and retrieval subsystem, a data manipulation and
analysis subsystem, and a data reporting subsystem.

gravel Substrate particles between 2 and 64 mm in diameter.

point bar Mesohabitat classification within alternate bar morphology comprised of
depositional features lying exposed above the water surface along the inner
radius of channel bends.

pool Mesohabitat classification within alternate bar morphology comprised of

scour areas with reduced water velocity, smooth water surface and greater
depths than surrounding areas.

rearing habitat

Avreas in rivers or streams where juvenile fish find food and cover in which
to live and grow.

riffle

Mesohabitat classification within alternate bar morphology comprised of
depositional features below the water surface with increased water velocity,
turbulence and dissolved oxygen.

riparian vegetation

Vegetation growing on or near the banks of a stream or other body of water
in soils that exhibit some wetness characteristics during some portion of the
growing season.
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Keyword Definition

riparian zone Those terrestrial areas where the vegetation and microclimate conditions are
products of the combined presence and influence of perennial and/or
intermittent water, associated with high water tables and soils that exhibit
some wetness characteristics. Normally used to refer to the zone within
which plants grow rooted in the water table of rivers, streams, lakes, ponds,
reservoirs, springs, marshes, seeps, bogs, and wet meadows.

salmonids Fish of the family Salmonidae, including salmon, trout, chars, whitefish,
ciscoes, and grayling.
sediment Fragments of rock, soil, and organic material transported and deposited in
beds by wind, water, or other natural phenomena.
silt Substrate particles 0.004-0.062 mm in diameter.
special run pool Mesohabitat classification for pool areas within a river created by former
in-channel aggregate extraction pits
thalweg The deepest point of a stream along any channel cross-section.
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1 PURPOSE OF REPORT

This report by the Turlock Irrigation District and Modesto Irrigation District (Districts or
Licensees) for the Don Pedro Project, FERC Project No. 2299, describes and summarizes the
results of all fishery studies and monitoring conducted and all non-flow mitigation measures
and monitoring studies related thereto implemented by the Licensees pursuant to the
Commission’s Order Amending License and Dismissing Rehearing Requests, issued July 31,
1996. This report is intended to fully comply with Ordering Paragraph (G) of the 1996 Order.
Towards that end, the categories of information relative to the lower Tuolumne River
specifically identified in the Order to be filed by April 1, 2005 are addressed in the following
areas of this report:

e ldentify the non-flow mitigative measures implemented — Section 3.3

e Results of monitoring related to the non-flow mitigative measures — Section 3.4

e Results of fishery and habitat studies — Section 3.5

e Results and discussion of monitoring studies related to the effects of flow release
fluctuations on the salmon resources — Section 3.5.2.6

This report is also intended to report on those aspects of the 1995 FERC Settlement
Agreement (FSA) among Turlock Irrigation District (TID), Modesto Irrigation District
(MID), City and County of San Francisco (CCSF), California Department of Fish and Game
(CDFG), United States Fish and Wildlife Service (USFWS), California Sports Fishing
Protection Alliance (CSPA), Friends of the Tuolumne (FOT), Tuolumne River Expeditions
(TRE), Tuolumne River Trust (TRT) , FERC staff, and San Francisco Bay Area Water Users
Association (currently Bay Area Water Supply and Conservation Agency), that were not
included in the 1996 Order, and such additional related studies and monitoring conducted by
the Licensees.
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2.3 Tuolumne River basin water development

The Tuolumne River drains a 1,960-square mile (5,080-square kilometer) watershed on the
western slope of the Sierra Nevada Range and is the largest of three major tributaries to the
San Joaquin River. The river originates in Yosemite National Park and flows southwest to its
confluence with the San Joaquin River, approximately 10 miles west of the city of Modesto
(at San Joaquin River RM 83.7). Deep canyons and mountainous terrain characterize the
river’s upper watershed. Downstream of the Sierra Nevada, the river flows through a gently
sloping alluvial valley of agricultural and urban environments.

Inflows to the Don Pedro Project are regulated by the upstream Hetch Hetchy system, a series
of reservoirs and diversion conduits that is owned and operated by the City and County of San
Francisco (CCSF) and that provides much of the drinking water supply for 2.3 million people
within the greater San Francisco Bay Area. Hetch Hetchy Reservoir, built by CCSF in 1923,
is the uppermost reservoir on the mainstem Tuolumne and has a capacity of 360,000 acre-feet
after being enlarged in 1938. Smaller reservoirs on Eleanor Creek (1918) and Cherry Creek
(1955), tributaries below Hetch Hetchy, have capacities of 27,000 acre-feet and 268,000 acre-
feet, respectively. San Francisco diverts an average of about 250,000 acre-feet per year from
the upper watershed for use in the San Francisco Bay area. Together, the CCSF and TID-
MID reservoir systems are operated to meet water rights in the Tuolumne Basin, to satisfy
flood control agreements with the U.S. Army Corps of Engineers (USACE), and to comply
with the Raker Act of 1913.

La Grange Dam, downstream of Don Pedro Reservoir, was constructed in 1893, replacing the
smaller Wheaton Dam constructed in 1871 by the Tuolumne Water Company. La Grange
Dam currently serves as a diversion dam for the Districts, diverting an average of 900,000
acre-feet per year into two canals. About 600,000 acre-feet per year are supplied to the
Turlock Irrigation District south of the river and to the town of La Grange. The other 300,000
acre-feet per year supplies the Modesto Irrigation District and the city of Modesto north of the
river. The smaller Wheaton Dam, constructed in 1871 by the Tuolumne Water Company at
the same location, was replaced by the La Grange Dam. Don Pedro Reservoir, first
constructed for irrigation storage on the Tuolumne River near the base of the mountains by
the Districts in 1923, was enlarged from an original capacity of 290,000 acre-feet to a
capacity of 2.03 million acre-feet in 1971.

Within the alluvial valley of the lower Tuolumne River below La Grange Dam, the river can
be divided into two geomorphic reaches that are defined by channel slope and bed
composition. The gravel-bedded reach extends from La Grange Dam (RM 52) to RM 24.0.
The sand-bedded reach extends from RM 24.0 to the confluence with the San Joaquin River
(RM 0) (Figure 2.3-1). The flow of the lower Tuolumne River is regulated primarily to satisfy
instream flow requirements under the FERC license, flood management requirements, and
agreements, such as the San Joaquin River Agreement. Local rainfall runoff, tributary inflow
(primarily from Dry Creek at Modesto), returns flows from agriculture, and groundwater
accretion also contribute to the flows of the lower Tuolumne River below La Grange Dam.
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Figure 2.3-1. Map of Lower Tuolumne River
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2.4 Summary of Tuolumne River Chinook salmon life history

Chinook salmon runs are present in the Sacramento-San Joaquin river systems, including
other major tributaries of the San Joaquin River. However, all runs were extirpated from the
San Joaquin River above its confluence with the Merced River by operation of the Friant
Division of the USBR’s Central Valley Project. The Tuolumne River supports a population of
fall-run Chinook salmon (Oncorhyncus tshawytscha) that spend a part of their life cycle in the
river (Fig.2-3). Once leaving the river, they encounter conditions shared with the other San
Joaquin tributaries (Fig. 2-4).

Adult salmon typically enter the Tuolumne River to spawn from October through December,
with spawning activity usually peaking in November. The age of return for adult salmon
generally ranges from 2 to 5 years, with the majority of returning females being 3-year olds.
Abundance varies by year-class depending on juvenile survival, ocean harvest, and other
factors. Most spawning occurs upstream of RM 30 near Waterford and is heavily
concentrated in the reach upstream of RM 46 near La Grange. The period of fry emergence
varies, depending upon the timing of adult arrival and incubation temperature. It typically
extends from January through March but has been documented to occur as early as December
and as late as May. Young salmon leave the river as fry, juveniles, subyearlings (smolts), or
yearlings. Large numbers leave the river as fry (<50 mm), particularly during years with
higher winter flows, to enter the San Joaquin River and Delta. Subyearlings emigrate from
February through May, with most smolts being >70 mm and migrating from March through
May. A few salmon may over-summer in the river and emigrate during the late fall or early
winter. The relative importance of these life history strategies in contributing to recruits is not
well understood, but it generally appears that fry and subyearlings have better survival in
wetter years.
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Figure 2.4-1. Schematic of Tuolumne River Chinook salmon life cycle
(Courtesy of Sapna Khandwala, Stillwater Sciences)

=)

:

= %)
Adults Z 5 ff a5 x
O [ 9: m
\‘ﬁ = o { p
f 5| "
ol Alevins
Juveniles o

"

Yearlings )

[ Fry '
v

‘( Smolts

Figure 2.4-2. Schematic life history of San Joaquin fall-run Chinook salmon. (from Baker and
Morhardt, 2001).
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2.5 Major Factors affecting Tuolumne Salmon Populations

The conditions affecting salmon runs in the Tuolumne River include many factors from the
river to the Pacific Ocean. The Stanislaus and Merced Rivers share many of these factors that
likewise affect their salmon populations. The primary factors are considered to be flow,
habitat modification, delta mortality, harvest, and ocean conditions; however, other factors,
such as water quality, may have synergistic or cumulative effects that are poorly understood.
The environment for Tuolumne salmon has changed considerably over the years and many
factors throughout their life history contribute to the population status.

Water Management - Historical flows in the San Joaquin system were dominated by large
winter runoff events followed by a prolonged snowmelt period in spring to early summer.
Early water development in the San Joaquin watershed has reduced volumes and altered flow
patterns entering the Delta. Much of the water in the San Joaquin River system is either used
consumptively within the basin for agriculture and urban needs or is exported (e.g. CCSF
Aqueduct to the Bay Area and Friant-Kern Canal to the Tulare Basin). This pattern of
consumptive use and export differs significantly from the Sacramento River system, where
water is imported from the Trinity River and a large amount of the Sacramento basin’s runoff
is delivered to the Delta where it is exported to large areas of Western and Southern San
Joaquin Valley and Southern California.

River Habitat Modification — All major San Joaquin Rivers have been subject to significant
habitat alteration. Dams on all the major San Joaquin system rivers prevent recruitment of
gravel from upper watersheds to downstream spawning areas. The major dams also trap fine
sediments from the upper watershed, but the continuation of fine sediment loads from sources
downstream of the dams (e.g, tributaries, sheet erosion) have generally increased the
proportion of fine sediment stored in channels, to the detriment of salmon egg

incubation and fry emergence. Intensive gold dredging in the first half of the 1900s
completely altered the channel and floodplain in most of the primary spawning reaches,
including about 12 miles of the most important spawning habitat in the Tuolumne River.
Subsequent in-channel sand and gravel (aggregate) mining created large pits that converted
intact river channels into slow flowing lake environments for many miles of river channels
(about 8 miles of the Tuolumne) and greatly reduced salmonid habitat. Aggregate mining
shifted to floodplains and terraces and created large pits that now constrict rivers between
berms that are ruptured periodically during floods. Many miles of river edge have been lined
with riprap by agencies or landowners to stabilize banks, further reducing favorable salmon
habitat. Field and project levees for flood protection have reduced flood inundation areas that
are generally associated with increased productivity. The degree of levees and riprap
increases from the tributaries down the San Joaquin River leading into the Delta. Broader
systemwide impacts include the reduction and clearing of floodplain riparian vegetation and
the conversion of natural environments to agricultural and urban uses.

Riparian Diversions — Many unscreened riparian pump diversions exist throughout the
migration route and rearing areas of salmon from the Tuolumne into the Delta, but the effects
are generally unknown. There are four large agricultural pumping diversions directly from
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the San Joaquin River between the Merced River and the Delta. The lowermost (Banta-
Carbona diversion) has a recently installed $9.8 million screening facility and bypass, but
others are not screened.

Delta and Bay Development - Agricultural development in the Delta began on islands in the
1850s. Islands were cleared of tule marsh vegetation and channels were dredged to build and
maintain levees to block tidal flooding of the developed agricultural islands. These tidal areas
were important as rearing habitat and as sources of food production. Because of the levees,
salmon now must rear mainly in less productive channels, where predation mortality is likely
higher. Bay marshlands were similarly diminished and also subject to more urban/industrial
development. Current agricultural water diversions onto Delta islands are considered
entrainment threats for juvenile salmonids, though it is unclear if the cumulative mortality
associated with numerous small diversions has a population level effect (Brown 1982, Cook
et al. 1998, Pickard 1982). A deepwater ship channel was developed between the Bay and
Stockton that further modified the Delta environment for San Joaquin salmon.

State and Federal Delta Water Export - Salmon are vulnerable to export effects during
upstream passage through the Delta as spawners, during emigration as smolts or yearlings,
and as fry rearing in the Delta. The federal Central Valley Project Tracy Pumping Station
(completed in 1951) and the California State Water Project Harvey O. Banks Pumping Plant
(completed in 1968) withdraw large volumes of water from the Old River channel of the San
Joaquin River in the south Delta. Migrating juveniles from the San Joaquin River system go
directly to the pumping facilities by entering Old River below Mossdale. Others may reach
the export facilities by going down channels west of Stockton (e.g. Turner Cut, Columbia Cut,
Middle River). The percentage of salmon reaching the export facilities is a function of the
percentage of the water in the San Joaquin passing through Old River, which is in turn is
affected by the volume of export water pumped relative to the volume of flow in the San
Joaquin River (Baker and Morhardt 2001). At times the south Delta exports equal or exceed
the entire San Joaquin River flow, which can cause reverse flows in channels leading to the
export facilities, thereby increasing the entrainment risk of salmon in the pumping facilities.
Although both projects are equipped with fish screens and salvage facilities, direct mortalities
to fry and juvenile salmon are high (CDFG 1987). That mortality occurs from predation
(particularly in Clifton Court Forebay of the State Water Project), entrainment, physical
damage and stress during salvage operations, and predation at release points for salvaged fish
near the downstream edge of the Delta. Indirect mortality due to the pumping operation (e.g.
increased travel time and predation exposure) may also be a factor.

Water quality issues — Several issues related to water quality are present in the entire system.
Suitable water temperatures are important to survival of all life stages. Low dissolved oxygen
levels in the deepwater ship channel area in Stockton may result in an intermittent migration
barrier to adult salmon, which may lead to higher straying rates, increased pre-spawning
mortality affecting the Stanislaus, Tuolumne, and Merced runs, or delayed spawning that
could have negative effects on the timing and survival of fry and juveniles. Other problems
related to contaminants (e.g., pesticides, etc.) or elevated levels of selenium and other natural
compounds may reduce food resources or otherwise negatively affect survival.
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Hatcheries — The effect of hatchery salmon on Tuolumne populations is unknown at present,
although contributions to the run are evidenced by tagged/marked fish. The proportion of
hatchery salmon should be diminishing soon as a result of ending large Tuolumne study
releases in 2002. The number of unmarked hatchery fish is unknown, but potentially may be
significant at times. Potential deleterious effects include genetic impacts, reduced naturally
spawning population productivity, and resource competition in freshwater, estuarine, and
ocean environments.

Harvest - The commercial and recreational catch of salmon directly reduce the numbers of
fish returning to spawn. The ocean harvest and the Central Valley Harvest Rate Index have
been excessive (>70%) in many years, supported largely by major hatchery operations in the
Sacramento system. Additional inland harvest occurs, mostly in the Bay and Delta, but also
in the San Joaquin River system prior to the mid-October angling closure in the tributaries.

Poaching — There is little specific information available, but anecdotal evidence suggests that
it may be significant for adult salmon at times within the San Joaquin tributaries.

Ocean Conditions — Variations in northeastern Pacific Ocean productivity can have major
effects of growth and survival of salmon, but these marine effects are not specifically
considered in this report. The Pacific Decadal Oscillation and shorter term EI Nifio/Southern
Oscillation, both appear to change ocean productivity through complex processes. The
mechanisms of how salmon populations are affected are not well understood, but ocean
survival may be largely subject to events in the first year after ocean entry where predation
may contribute to significant natural mortality.
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