Flood Control - Water Supply + Fishery Enhancement - Recreation - Hydro Electric Generation

August 14, 2013

Via Electroniec Submittal (eFile)

Honorable Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 FIirst Street, NE

Washington, DC 20426

Subject: Yuba River Development Project
FERC Project No. 2246-042
Transmittal of Plan for Study 7.11a, Radio Telemetry Study of Spring-
and Fall-run Chinook Salmon Migratory Behavior Downstream of
Narrows 2 Powerhouse

Dear Secretary Bose:

In its March 29, 2013, Determination on Requests for Modifications to the Yuba River
Hydroelectric Project Study Plan (Determination), the Federal Energy Regulatory
Commission (FERC or Commission) directed YCWA:

.we recommend YCWA conduct a radio-telemetry study. YCWA
should develop the radio-telemetry study after consultation with
NMFS, FWS, and California Fish and Wildlife.

FERC’s Determination did not require that YCWA file a radio-telemetry study plan with
FERC. However, during the April 5, 2013 call with FERC staff, YCWA agreed to provide a
draft study plan to United States Department of Commerce, National Oceanic and
Atmospheric Administration, National Marine Fisheries Service (NMFS), United States
Department of Interior, Fish and Wildlife Service (USFWS), and California Department of
Fish and Wildlife (CDFW) for review and written comment, and to provide a final study
plan, with evidence of consultation to FERC for approval.

YCWA developed a draft Radio Telemetry Study of Spring- and Fall-run Chinook Salmon
Migratory Behavior Downstream of Narrows 2 Powerhouse (Study 7.11a) in consultation
with NMFS, USFWS and CDFW, and provided the draft study plan to the agencies on July
3, 2013 for review and written comment by close of business July 31, 2013.

YCWA received written comments from NMFS and USFWS.
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Attached for FERC’s consideration is a plan for Study 7.11a, Radio Telemetry Study of Spring-
and Fall-run Chinook Salmon Migratory Behavior Downstream of Narrows 2 Powerhouse.
Attachment 7.11aA to this filing includes a copy of the e-mail which transmitted the draft study
plan to the listed agencies for their review and comment. Attachment 7.11aB includes the written
comments received from NMFS and USFWS. Attachment 7.11aC includes YCWA’s response
to NMFS® and USFWS’ comments.

YCWA will implement the study as approved by the Commission.
If you have any questions regarding the attached study plan, please contact me.

Sincerely,

é:): zw-/%// /,;%/j 1 27

Curt Aikens
General Manager

Attachment: Study 7.11a, Radio Telemetry Study of Spring- and Fall-run Chinook Salmon
Migratory Behavior Downstream of Narrows 2 Powerhouse

ce: Alan Mitchnick, FERC Project Coordinator
Ken Hogan, FERC
FERC Project No. 2246 Relicensing Participants Mailing List (via electronic
mail)
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Study 7.11a

RADIO TELEMETRY STUDY OF SPRING- AND FALL-
RUN CHINOOK MIGRATORY BEHAVIOR
DOWNSTREAM OF NARROWS 2 POWERHOUSE

August 2013

1.0 Project Nexus

Yuba County Water Agency’s (Licensee or YCWA) continued operation and maintenance
(O&M) of the Yuba River Development Project (Project) has the potential to affect anadromous
salmonid fish species in the Yuba River near the Project’s Narrows 2 Powerhouse. The
powerhouse is located approximately 400 feet (ft) downstream of the United States Army Corps
of Engineers’ (USACE) Englebright Dam.*

This study focuses on adult (=300 millimeters in fork length [FL]) Central Valley spring-run
Chinook salmon (Oncorhynchus tshawytscha), and Central Valley fall-run Chinook salmon (O.
tshawytscha).? Spring-run Chinook salmon is listed as threatened under the federal Endangered
Species Act (ESA). Fall-run Chinook salmon is listed as a federal species of concern by the
United States Department of Commerce, National Oceanic and Atmospheric Administration,
National Marine Fisheries Service (NMFS).

2.0 Resource Management Goals of Agencies with
Jurisdiction Over the Resource to be Studied

YCWA believes that four agencies have jurisdiction over fish that could be potentially affected
in the geographic area included in this study proposal: 1) United States Department of Interior,
Fish and Wildlife Service (USFWS); 2) NMFS; 3) California Department of Fish and Wildlife
(CDFW);’ and 4) State Water Resources Control Board, Division of Water Rights (SWRCB).
Each of these agencies and their jurisdiction and management direction, as understood by
YCWA at this time, is discussed below.

Englebright Dam was constructed by the California Debris Commission in 1941; is owned, operated and maintained by the
USACE. Englebright Reservoir is formed by Englebright Dam. The dam is about 260 feet high; was constructed by the
California Debris Commission in 1941; is owned by the United States; and the dam, reservoir and associated recreation
facilities are not included as Project facilities in FERC’s license for the Yuba River Development Project. When the California
Debris Commission was decommissioned in 1986, administration of Englebright Dam and Reservoir passed to the USACE.
The primary purpose of the dam is to trap and contain sediment derived from extensive historic hydraulic mining operations in
the Yuba River watershed. Englebright Reservoir is about 9 miles long with a surface area of 815 acres. When the dam was
first constructed in 1941, it had a gross storage capacity of 70,000 ac-ft; however, due to sediment capture, the gross storage
capacity today is approximately 50,000 ac-ft (USGS 2003).

To attempt to achieve the desired tag pool size, fish as small as 300 mm will be tagged.

CDFW was previously known as the California Department of Fish and Game, or CDFG.
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USFWS

USFWS’ jurisdiction and goals and objectives are described by USFWS on pages 1 through 3 of
USFWS’ March 7, 2011 letter to FERC that provided USFWS’ comments on YCWA'’s Pre-
Application Document, or PAD (YCWA 2010). USFWS’ jurisdiction, goals and objectives are
not repeated here.

NMEFS

NMEFS’ statutory authorities and responsibilities are described by NMFS in Section 2.0 of
Enclosure A in NMFS’s March 7, 2011 letter to FERC providing NMFS’s comments on
YCWA’s PAD. NMFS’s jurisdiction and responsibilities are not repeated here.

CDFW

CDFW’s jurisdiction is described by CDFW on page 1 of CDFW’s March 2, 2011 letter to
FERC providing CDFW’s comments on YCWA’s PAD. CDFW’s goal, as described on page 2
of CDFW’s letter is to preserve, protect, and as needed, to restore habitat necessary to support
native fish, wildlife and plant species within the FERC boundaries and downstream of the
Project as resources are affected by ongoing facility operations.

SWRCB

SWRCB has authority under the federal Clean Water Act (33 U.S.C. §11251-1357) to restore
and maintain the chemical, physical and biological integrity of the Nation’s waters. Throughout
the relicensing process the SWRCB maintains independent regulatory authority to condition the
operation of the Project to protect water quality and the beneficial uses of stream reaches
consistent with Section 401 of the federal Clean Water Act, the Regional Water Quality Control
Board Basin Plans, State Water Board regulations, California Environmental Quality Act
(CEQA), and any other applicable state law.

3.0 Study Goals and Objectives

In its March 29, 2013 Determination on Requests for Modifications to the Yuba River
Hydroelectric Project Study Plan, the Federal Energy Regulatory Commission (FERC or
Commission) stated:

Because the existing RMT acoustic-telemetry data is insufficient to achieve the
goals and objectives of Study 7.11 Fish Behavior and Hydraulics Near the
Narrows 2 Powerhouse, we recommend YCWA conduct a radio-telemetry study.
YCWA should develop the radio-telemetry study after consultation with NMFS,
FWS, and California Fish and Wildlife. YCWA should implement the study
during the spawning/migration season(s). The telemetry study should be designed
to radio-tag and track a statistically significant sample of anadromous salmonids,
document their movements within the Yuba River between Daguerre Point dam
and the Narrows 2 powerhouse and incorporate methods to obtain detailed fish
movement data between the Narrows 1 & 2 powerhouses, and with an emphasis
in the area of the Narrows 2 tailrace and bypass pool for the duration of the
spawning/migration season.

Chinook Salmon Radio Telemetry FERC New Study August 2013
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In addition, YCWA should record all flow releases, including point of release
(e.g., bypass facility, powerhouse, etc.) from the Narrows 2 project facilities on a
15-minute time step for the duration of the telemetry study.

YCWA should analyze the information from the radio-telemetry effort and flow
release records to determine any correlation between the movement and behavior
of tagged fish and project operations.

YCWA should incorporate the existing information from the 2009, 2010, and
2011 RMT acoustic study data into the final technical memorandum as requested
by NMFS and provide an analysis of the number, origin, and length of time fish
were in the general vicinity of the Narrow’s 2 powerhouse.

We anticipate the cost associated with the development and implementation of the
radio-telemetry study and associated analysis of operations and telemetry data to
be $250,000.

During an April 5, 2013 conference call, NMFS and FERC agreed that Central Valley steelhead
(Oncorhynchus mykiss) will not be included in the study because of its low population numbers.

Therefore, the goal of the study is to gain a better understanding of the relationship between
operation of the Narrows 2 Powerhouse and spring-run and fall-run Chinook salmon movement
and behavior and analyze existing RMT acoustic studies from 2009-2011. The objective is to
document the movement and behavior of spring-run and fall-run Chinook salmon using radio
telemetry.

4.0 Existing Information and Need for Additional
Information®

Water from Englebright Dam and Reservoir is released either through Pacific Gas and Electric
Company’s (PG&E) Narrows 1 Powerhouse (up to 730 cubic feet per second, or cfs), the
Project’s Narrows 2 Powerhouse (up to 3,400 cfs), the Project’s Narrows 2 Full-Bypass (up to
3,000 cfs), the Project’s Narrows 2 Partial-Bypass (up to 650 cfs) or, if Englebright Reservoir is
full, the dam spillway, which is uncontrolled. Narrows 1 and Narrows 2 powerhouses can
release up to 4,130 cfs, combined.

Spring-run Chinook salmon and fall-run Chinook salmon were reported to be historically present
in the Yuba River Basin, and spring-run Chinook salmon spawning and holding habitat was
believed to occur upstream of Englebright Dam's present location (Yoshiyama et al. 1996).
Spring-run and fall-run Chinook salmon continue to be present in the Yuba River downstream of
Englebright Dam. Each phenotypic run has specific life histories and lifestage periodicities. The
critical periods of movement into and out of the river vary by run. A monthly summary of

* Much of the information presented in Section 4.0 is described in Technical Memorandum 7-11, Fish Behavior and Hydraulics
Near the Narrows 2 Powerhouse.
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lifestages and run timing from RMT (2013) shows that movement within the river occurs year-
round (Table 4.1-1). Temporal life history data are variable by weeks, if not months, in some
years. Therefore, the presented data are a general overview based on historical trends.

Table 4.1-1. Chinook Salmon life history periodicities in the Yuba River downstream of
Englebright Dam (Source: RMT 2013).

Month
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
FALL-RUN CHINOOK SALMON

Lifestage

Adult Immigration & Staging

Spawning

Embryo Incubation

Fry Rearing

Juvenile Rearing

Juvenile Downstream Movement

SPRING-RUN CHINOOK SALMON

Adult Immigration & Staging

Spawning

Embryo Incubation

Fry Rearing

Juvenile Rearing

Juvenile Downstream Movement

Smolt (Yearling+) Emigration

Previously, it has been reported that spring-run Chinook salmon in the lower Yuba River hold
over during the summer in the deep pools and cool water downstream of the Narrows 1 and
Narrows 2 powerhouses, or further downstream in the Narrows Reach (CDFG 1991; SWRCB
2003) where water depths can exceed 40 ft (YCWA et al. 2007). Congregations of adult
Chinook salmon (i.e., approximately 30 to 100 fish) have been observed in the outlet pool at the
base of the Narrows 2 Powerhouse, generally during late August or September when the
powerhouse is shut down for maintenance. During this time period, the pool becomes clear
enough to see the fish (M. Tucker, NMFS personal observation, September 2003; S. Onken,
YCWA, pers. comm., 2004, both as cited in NMFS 2007). While it is difficult to visually
distinguish spring-run from fall-run Chinook salmon in this situation, the fact that these fish are
congregated this far up the river at this time of year indicates that some of them are likely to be
spring-run Chinook salmon (NMFS 2007).

The Yuba River downstream of Englebright Dam is one of the more thoroughly studied rivers in
the Central Valley of California. A description of existing information regarding salmonid
populations downstream of Englebright Dam is provided as Attachment 7.8A to Technical
Memorandum 7-8, ESA and CESA Listed Salmonids Downstream of Englebright Dam (YCWA
2013). The attachment describes available field studies and data collection reports, other
relevant documents, and ongoing data collection, monitoring and evaluation activities. This
includes the Lower Yuba River Accord Monitoring and Evaluation Program (M&E Program)
and other data collection and monitoring programs. Specifically, the attachment summarily
describes 30 available field studies and data collection reports, 28 other relevant documents (e.g.,
plans, policies, historical accounts and regulatory compliance), 14 ongoing data collection,
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monitoring and evaluation activities for the M&E Program, and four other data collection and
monitoring programs.

Of particular interest is the RMT’s 3-year acoustic telemetry study of adult spring-run Chinook
salmon tagged downstream of Daguerre Point Dam during the phenotypic adult upstream
migration period, that occurred from 2009 through 2011. The dataset covered the monitoring
area of the Yuba River from the Narrows 1 Powerhouse to proximally below Narrows 2
Powerhouse. The information was developed based on a cooperative effort between the RMT
and CDFW. The monitoring station below Narrows 2 Powerhouse was located as close to
Narrows 2 Powerhouse as practical for efficient transmitter detection.

Results from the acoustic telemetry study conducted during 2009 are available from the RMT
(RMT 2009). The online link to that report is included in Section 11, References. Results of the
acoustic telemetry study conducted during 2010 and 2011 are analyzed and summarized by the
RMT (RMT 2013). The general methods employed from 2009 through 2011 were similar, but
the timing of capturing and tagging individuals varied during each survey year, particularly
during 2011 when spring-run Chinook salmon returned to the Yuba River, and other rivers in the
Central Valley, later than usual.

The RMT used hook-and-line sampling in the Yuba River from near the confluence with the
Feather River upstream to Daguerre Point Dam to capture and acoustically-tag a total of 90 adult
Chinook salmon during 2009, 2010 and 2011 at various times between May and October (RMT
2013). Esophageal tag insertion was used to implant the tag into each individual’s stomach. The
transmitter was 36 mm x 13 mm, weighed 6 g (in water), and held a random ping interval
between 30-90 seconds. The main purpose of the study was to examine phenotypic spring-run
Chinook salmon holding and spawning behavior in the lower Yuba River (RMT 2013).
However, eight individuals were caught and acoustically-tagged during the month of October of
2011 to examine migratory and spawning behavior of phenotypic fall-run Chinook salmon. A
total of 74 out of 90 Chinook salmon tagged during the 2009, 2010 and 2011 acoustic-tagging
studies passed upstream of Daguerre Point Dam (RMT 2013). With the exception of two tagged
individuals that appeared to spawn downstream of Daguerre Point Dam, the remainder of the
tagged fish from the studies either were not detected or moved out of the Yuba River (RMT
2013). Table 4.1-2 displays the number of adult Chinook salmon tagged, by tagging month and
by month of passage upstream of Daguerre Point Dam for 2009, 2010 and 2011.

August 2013 FERC New Study Chinook Salmon Radio Telemetry
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Table 4.1-2. Number of acoustically-tagged Chinook salmon that passed upstream of Daguerre
Point Dam during 2009, 2010 and 2011 by tagging month and passage month. (Source: RMT 2013)

Passage Month Tagging Month Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Jan
Feb
Mar
= Apr
‘g May 4 -- - -- -- 4
p= Jun 15 4 19
& Jul 1 - - - 6
5 Aug 7 2 11 = - 20
Sep 4 2 10 1 -- 17
Oct - -- -- - 7
Nov - - - - 1
Dec - -- -- - -- --
Total 35 9 21 1 8 74

Table 4.1-3 presents a summary of detection data for acoustically-tagged adult Chinook salmon
captured and tagged by the RMT during 2009, 2010 and2011.

Table 4.1-3. Total number of unique detections from 2009 to 2011 by monitored reach for each
month.

2009-2011 Unique Detections by Monitored Reach (River Mile, or RM) Total
Month RMs RMs RMs RMs RMs RMs RMs RMs by
0.0-3.1 | 3.1-80 | 8.0-11.0 11.0-13.3 | 13.3-176 | 17.6-21.1 | 21.1-22.3 | 22.3-23.1 Month
May 14 5 358 = 4 4 2 0 0 387
June 18 29 793 8 22 63 57 38 0 E | 1,020
July 6 33 981 ‘§ 8 13 98 34 26 e, 1,199
Aug 8 28 1,201 & 54 42 126 71 59 5 | 1,58
Sep 4 16 470 ‘q;) 62 119 345 359 155 g
Oct 1 3 68 s 37 37 160 69 47 2| 42
Nov 0 39 a 20 20 26 31 0 Y 136
Dec 0 0 0 0 0 0 0 0 0
Total 51 114 3,910 207 298 814 602 287 6,283

The RMT's acoustic telemetry study showed that fish tagged during the spring-run Chinook
salmon period were detected in the river through November (Table 4.1-2). However, the RMT's
(2013) examination of the acoustically-tagged phenotypic spring-run Chinook salmon data
indicated that almost all of the tagged individuals spawned by the first week in October.
Therefore, acoustic tag detections observed during November likely represented tagged fish that
had already spawned and died. The greatest number of tag detections occurred during August
(n=1,589) and the most by location was at RM 8.0 — 11.0 (n=3,910), which is downstream of
Daguerre Point Dam. The site closest to the Narrows 2 Powerhouse (RM 22.3-23.1) represented
only 4.6 percent of total detections in the lower Yuba River (n=287). Detections within or
proximal to the Narrows region (RM 21.1 to RM 23.1), from June through October (period of
tagging), accounted for 13 percent of the total population. At RM 22.3-23.1, the earliest
detection of an acoustically-tagged fish was during July 2009, but the majority of the detections
occurred during September (Figures 4.1-1 and 4.1-2). At RM 21.1-22.3, detections were

Chinook Salmon Radio Telemetry FERC New Study August 2013
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observed into November, but detections did not occur at the furthest upstream monitoring
location (RM 22.3-23.1) after October.

S

m2009 (n=34) ®2010 (n=153) 2011 (n=100)

Figure 4.1-1. Unique spring-run Chinook salmon detections by year and month from RM 22.3
through RM 23.1. Note: detections below Narrows 2 Powerhouse do not include detections below
Narrows 1 Powerhouse.
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Figure 4.1-2. Unique spring-run Chinook salmon detections by year and month from RM 21.1 to
RM 22.3. Note: Includes detections below Narrows 1 Powerhouse.

The acoustic tag detection technologies utilized in the RMT studies were challenged by
background interference (noise) of the power generation facilities at the Narrows 1 and Narrows
2 powerhouses, which at times limited detection range and efficiency. In addition, the acoustic
technology that the RMT used is non-directional - essentially, any detection recorded by a
receiver can only be said to be generally proximate to that receiver (i.e., within the detection
range of the receiver upstream or downstream). Nevertheless, the data from the RMT’s 2009,
2010 and 2011 studies showed that phenotypic spring-run Chinook salmon exhibited variable
and extended durations of holding below Daguerre Point Dam, followed by rapid movements
into upstream areas (upper Timbuctoo, Narrows and Englebright reaches) during September,
followed by an approximate 1-week period indicative of spawning events, which ended by the
first week in October (RMT 2013). Fish detections in upstream reaches then decreased in
frequency as spawning was completed.

5.0 Study Methods and Analysis

The study is divided into two phases. In Phase 1, YCWA will evaluate telemetry technologies
that best provide behavioral information in proximity to the Narrows 2 Powerhouse outfall area.
Phase 1 will occur in November 2013 after spawning has been completed, but before extended
winter storms are expected that might spill over Englebright Dam. This timeframe will prevent
harassment of migrating and spawning fall-run Chinook salmon that may be in the area in the

Chinook Salmon Radio Telemetry FERC New Study August 2013
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previous months. For these reasons, YCWA anticipates that no permits/approvals will be
required to perform Phase 1.

Phase 2 will include tagging and tracking both the phenotypic spring-run and fall-run Chinook
salmon, and will occur in 2014, assuming that necessary permits can be obtained. Phase 2 will
require obtaining permits. Phase 2 fieldwork will coincide with the spawning migration timing
of the two runs (Table 4.1-1). Specifically, adult spring-run fish will be tagged during capture
efforts that occur on at least a monthly basis beginning in June and continuing through mid
September to allow a minimum of 4 to 6 weeks of tracking after the last group is tagged.
Sampling will occur in the river below Narrows 1 Powerhouse and in the Narrows Pool.
Telemetry monitoring would extend from as early as June when the first fish are tagged
(depending upon arrival time to the sample area) throughout the spawning/migration period
ending in December. From July 2014 until the conclusion of the study, spring- and fall-run
Chinook salmon will both be present within the Yuba River. As a result, fish tagged within this
period may be of either run. While timing of migration and holding location may vary between
runs, no data suggests individual behavioral difference due to a different run-type within a
species. Both runs will be monitored during this period, but documented as Spring/Fall. See
Section 7 for additional detail regarding the study schedule.’

5.1 Study Area

The study area is the lower Yuba River from the Narrows Pool to the Narrows 2 Powerhouse,
with emphasis on the area between the Narrows 1 and Narrows 2 powerhouses, and in the area of
the Narrows 2 Powerhouse tailrace and Narrows 2 Bypass pool. Collection of fish for tagging
will be conducted in and around the Narrows Pool downstream of Narrows 1 Powerhouse.
Detailed tracking will be focused in the area immediately below the Narrows 2 Powerhouse
(Figure 5.1-1).

5 It is not the intent of the study to determine the run of the fish being tagged, but rather to tag during times that offer the
potential to represent both Chinook salmon runs.
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Figure 5.1-1. Study and sampling area for monitoring Chinook salmon migration behavior below

0
Narrows 2 Powerhouse on the Yuba River. Placement and density of telemetry stations in the
intensive study area will be determined during Phase 1 field testing. Mobile tracking will
determine tagged fish location outside of the intensive study area.

52 General Concepts and Procedures
The following general concepts and practices apply to the study:

e Personal safety is the most important consideration of each fieldwork team.

e YCWA'’s field crews may make minor variances to the FERC-approved study in the field
to accommodate actual field conditions and unforeseen problems. When minor variances
are made, YCWA’s field crew will follow the protocols in the FERC-approved study.

e When YCWA becomes aware of major variances to the FERC-approved study, YCWA
will issue an e-mail to the Relicensing Contact List describing the variance and reason for
the variance. YCWA will contact by phone the NMFS, USFWS, SWRCB and CDFW to
provide an opportunity for input regarding how to address the variance. YCWA will

Chinook Salmon Radio Telemetry FERC New Study August 2013
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issue an e-mail to the Relicensing Contact List advising them of the resolution of the
variance. YCWA will summarize in the final study technical memorandum any
variances and resolutions.

e YCWA'’s performance of the study does not presume that YCWA is responsible in whole
or in part for measures that may arise from the study.

e Global Positioning System (GPS) data will be collected using either a Map Grade
Trimble GPS (sub-meter data collection accuracy under ideal conditions), a Recreation
Grade Garmin GPS unit (3 meter data collection accuracy under ideal conditions), or
similar units. GPS data will be post-processed and exported from the GPS unit into
Geographic Information System (GIS) compatible file format in an appropriate
coordinate system using desktop software. The resulting GIS file will then be reviewed
by both field staff and Licensee’s relicensing GIS analyst. Metadata will be developed
for deliverable GIS data sets. Upon request, GIS maps will be provided to agencies in a
form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate metadata,
that is useful for interactive data analysis and interpretation. Metadata will be Federal
Geographic Data Committee (FGDC) compliant.

e YCWA'’s field crews will record incidental observations of aquatic and wildlife species
observed during the performance of this study. All incidental observations will be
reported in the appropriate YCWA technical memorandum. The purpose of this effort is
not to conduct a focused study (i.e., no effort in addition to the specific field tasks
identified for the particular study) or to make all field crews experts in identifying all
species, but only to opportunistically gather data during the performance of the study.

e Field crews will be trained on and provided with materials (e.g., Quat) for
decontaminating their boots, waders, and other equipment between study sites. Major
concerns are amphibian chytrid fungus, and invasive invertebrates (e.g., zebra mussel,
Dreissena polymorpha). This is of primary importance when moving: 1) between
tributaries and mainstem reaches; 2) moving between basins (e.g., Middle Yuba River,
Yuba River, and North Yuba River); and 3) moving between isolated wetlands or ponds
and river or stream environments.

5.3 Study Methods

53.1 Phase 1 — Evaluation of Telemetry Technologies

Phase 1 will occur in three steps, each of which is described below.

53.1.1 Step 1 — Office Evaluation of Up To Six Telemetry Systems

An office-based collaborative assessment will be conducted involving NMFS, USFWS, CDFW,
SWRCB and researcher experience to evaluate up to six telemetry systems for the most
appropriate for monitoring Chinook salmon behavior downstream of Narrows 2 Powerhouse,
based on the physical environment and river characteristics in the study reach and the precise
positional data sought.

August 2013 FERC New Study Chinook Salmon Radio Telemetry
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YCWA will consult with NMFS, USFWS, CDFW, SWRCB and established vendors of
telemetry systems (e.g., HTI, Lotek, ATS and Vemco) to determine the best two to three systems
to compare in the field. The attributes and limitations of radio telemetry or acoustic telemetry
systems will be evaluated in the Yuba River below Narrows 2 Powerhouse. Generally, acoustic
telemetry does not perform well in turbid environments with air bubbles. Radio telemetry
performs well in shallow water systems and allows real time tracking from the surface or shore,
but does not easily provide fine scale positioning. The pros and cons of each system will be
documented and their performance on accurately detecting locations of test tags in the study
reach will be documented.

Acoustic telemetry systems such as those from HTI can provide 3-dimensional positioning of
tagged fish within a study area where an array of multiple hydrophones are deployed. These
types of set-ups rely on overlapping detection ranges so that tagged fish are detected
simultaneously on multiple hydrophones and using the known fixed positions of the hydrophones
the fish’s position can be triangulated. Other acoustic telemetry systems use hydrophone data-
loggers in self contained autonomous units that can provide similar data, but are limited to 2-
dimensional positioning. The third dimension of depth, using such systems, can be obtained by
using tags that have built in pressure sensors that provide the depth data.

For radio telemetry to provide autonomous positional data, underwater antennas would be set up
in a grid pattern. Each antenna would be tuned to detect tags only within a defined detection
radius of less than 10 m. By recording the detection history of each fish on the grid of antennas,
movement patterns, and residence timing can be discerned.

At the conclusion of Step 1, YCWA will meet with NMFS, USFWS, CDFW and SWQCB to
seek collaborative agreement regarding which two to three evaluated systems will be field tested
in the next step. If collaborative agreement is not reached, the matter will be referred to FERC
for resolution.

53.1.2 Step 2 - Field Evaluation of Up To Three Telemetry Systems

Depending on the willingness of vendors to provide the necessary equipment, YCWA will field
test up telemetry systems. The field effort will not necessarily test both radio and acoustic
telemetry. If vendor and agency consultation does not suggest an acoustic system due to known
limitations, then one will not be tested.

Using a small boat and GPS, test tags will be moved through the study area at known depths and
positions and the accuracy and reliability of the various telemetry systems will be evaluated. In
addition to performance, the equipment and operational costs will also be a factor in determining
a preferred system.

5.3.1.3 Step 3 — Interim Technical Memorandum

At the conclusion of Step 2, YCWA will prepare and issue an interim technical memorandum
that includes the following sections: 1) Study Goals and Objectives; 2) Methods and Analysis; 3)
Results; 4) Discussion; and 5) Description of Variances from the FERC-approved study, if any.
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The interim technical memorandum will contain relevant summary data, tables and graphs that
provide the results of Steps 1 and 2, and YCWA’s recommendation for a telemetry system for
use in Phase 2. No earlier than 15 days or later than 30 days after issuance of the technical
memorandum, YCWA will meet with NMFS, USFWS, CDFW and SWRCB to seek agreement
on the telemetry system. If collaborative agreement is not reached, the matter will be referred to
FERC for resolution.

5.3.2 Phase 2 — Tagging and Tracking Fish
Phase 2 will occur in six steps, each of which is described below.
5321 Step 1 — Obtain Necessary Permits

The YCWA study team will obtain the permits/approvals listed below prior to performing Phase
2, which includes the potential for handling live fish which may be indistinguishable from those
listed as threatened under the ESA. YCWA considered the need of an ESA Section 10 permit or
an ESA 4(d) Rule Research Authorization. Both permits provide coverage for handling ESA
protected species. YCWA concluded the most expeditious pathway was the Section 4(d) Rule
Research Authorization, as suggested by NMFS, and presents that process pathway below.

YCWA intends to attach this study plan, once approved by FERC, to its ESA 4(d) Rule Research
Authorization application and scientific collecting permit application. If the permits issued by
the agencies differ from the FERC-approved study, YCWA will notify FERC to discuss how to
resolve differences.

ESA 4(d) Rule Research Authorization

Certain activities, including research and enhancement, that may result in the take of certain
threatened species may be approved under ESA Section 4(d), which was previously used to
obtain permission to conduct RMT telemetry studies on spring-run Chinook salmon from 2009-
2011. The permit is issued by NMFS and has a fixed window for online application. The permit
provides an authorization for only 1 year, with the option of an annual renewal. The online
permitting application period hosted by CDFW is between mid-September and mid-October.
The major steps in this process are: 1) CDFW must provide for NMFS’ review and approval a
list of scientific research activities planned for the coming year. CDFW screens research
applications and then works with NMFS to ensure authorized research does not over utilize the
resource; 2) NMFS conducts an ESA Section 7 and Magnuson-Stevens Fishery Conservation and
Management Act consultation on the proposed issuance of the approval of the research program,
resulting in a biological opinion; 3) NMFS advises CDFW whether the submittal has been
approved or rejected within 6 weeks of the date a complete submittal is received; and 4)
researchers are covered under the research limit as soon as CDFW receives a letter from NMFS’
Northwest Regional Administrator that their submittal has been approved. The permit will
require specific identified experienced biologists to conduct the work.
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Based on YCWA'’s previous experience, if YCWA submits an application for a 4(d) Rule
Research Authorization by mid-October 2013, the permit is likely to be issued no earlier than
March 2014.

Scientific Collection Permit

This permit is issued by the CDFW under Fish and Game Code Section 1002 and Title 14
Sections 650 and 670.7. The permit allows for take, collection, capture, mark, or salvage of fish
for scientific purposes. The permit can be applied for at any time and takes a minimum of 26
weeks to process. In addition, a Memorandum of Understanding is required when handling state
listed species. This permit would be required in addition to protections afforded by the Section
4d Rule Research Authorization. A Memorandum of Understanding (MOU) could be developed
within the month of issuance depending on the availability of the regional biologist to issue it.

Based on YCWA’s previous experience, if YCWA submits an application for a scientific
collecting permit by mid-October 2013, the permit is likely to be granted by November 2013. A
MOU would be developed by the end of December 2013.

5.3.2.2 Step 2 - Deployment of Telemetry Array

To evaluate upstream migration behavior in the Yuba River below Narrows 2 Powerhouse, the
telemetry system selected in Phase 1 will be deployed. Receivers will be placed in order that
detection ranges cover the river from just downstream of Narrows 1 Powerhouse upstream to the
pool above Narrows 2 Powerhouse. The area immediately below Narrows 2 Powerhouse will
have additional receivers in order to provide positional data of tagged fish in that area to discern
movement behavior (Figure 5.1-1). Specific placement of additional receivers within the study
area will be based on feasibility and operation. YCWA will attempt to place detection units in
the bypass pool and transition riffle, so long as the detection station is able to perform
satisfactorily. Each antenna or hydrophone’s detection field would constitute a location or zone
where fish presence would be recorded. If a tag is detected simultaneously on two neighboring
receivers, it would be assigned to the one that had the highest power level recorded.

Telemetry receivers and data loggers will be set up to operate autonomously and powered on site
using batteries and solar panels. Installation of the units will require landowner permission,
which may influence the exact position of the monitoring locations. Once the system is fully
deployed, it will be tested using test tags prior to commencing fish tagging.

Detection range testing will be conducted to configure the telemetry array to maximize detection
efficiencies at each of the routes and locations. The operation of the system will be confirmed
throughout the study period with the use of beacon tags. The beacon tags will be stationed at
strategic locations within the detection range of either multiple or single stations and will emit a
signal at scheduled time intervals. These signals will be detected by the receivers and used to
record the functionality of the system throughout the study period. Data will be downloaded
weekly during mobile tracking surveys.
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5.3.2.3 Step 3 - Fish Tagging
Target Population Sizes

The estimated number of phenotypic spring-run and fall-run Chinook salmon annually passing
upstream of Daguerre Point Dam from 2004 to 2011 was obtained from the RMT (RMT 2013).
These numbers were averaged to obtain a single estimate to use as a population estimate for
calculating a sample size that would be needed to obtain a desired statistical confidence level.
For spring-run Chinook salmon, the average annual number was 1,415. For fall-run Chinook
salmon, the annual average was 4,343. As described in Section 4.0 above, past telemetry studies
have shown that 13 percent of tagged fish located above Daguerre Point Dam migrated up to
Narrows 1 and 2 powerhouses. For this study, that percentage was used to estimate the number
of fish from the population above Daguerre Point Dam that would be expected in the study area.
The spring-run Chinook salmon annual estimate of the population that reach Narrows 1 and 2
powerhouses is therefore 13 percent of 1,415 which is 184 fish, and for fall-run Chinook is 565.
This population estimate for only the proportion of fish that typically make it up to Narrows 1
and 2 powerhouses was used for calculating sample size for this study.

The formula used to calculate a sample size given the confidence interval parameters was from
Creative Research Systems online tools for creating scientific surveys and is as follows:

N = Z*(p)*(1-p)
CZ

where:

Z =1.96 (for 95% confidence level; alpha = 0.05)

p = parameter (percentage as a decimal — 0.5 used in this case as response is unknown
and the fish will either migrate up or it will not)

¢ = confidence interval (expressed as decimal e.g. +/-5% = .05)

This formula is for an unknown large population, the sample size was corrected for a finite
population (the mean annual escapement) using:

A
Ny = =g
2 ;|_.-|.‘1_

Y

where:

P = the known population (annual mean).
N is calculated in the previous equation

Table 5.3-1 provides the results of the calculations.
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Table 5.3-1. Estimated required sample sizes for spring-run and fall-run Chinook salmon based on
Schaefer mark-and-recapture phenotypic population estimates from 2004-2011 in the Yuba River.

Chinook Salmon Run Type 5% Confidence Interval 10% Confidence Interval
Spring and Fall Run (based on mean
annual population estimate of 254 fish 85 fish
184 + 565 = 749)

' Recommended level of confidence by YCWA as a practical effort due to challenges with collecting unique fish and not biasing
the study with recaptures.

The 10 percent confidence interval sample size estimate provides a practical number of fish that
could be captured and tagged while maintaining reasonable statistical rigor. Excessively high tag
requirements (i.e., such as 254 fish needed for a 5% confidence range) may unnecessarily impact
the ESA protected spring-run Chinook. Unless otherwise directed, YCWA will use the 10
percent confidence interval as the tag pool number goal.

Fish Capture

Hook-and-line sampling will be used to capture and tag adult spring and fall-run Chinook salmon
from the Yuba River downstream of the study area below Narrows 1 and in Narrows Pool with
the aid of a professional guide service. YCWA considered other sampling methods but upon
evaluation determined that hook-and-line would be the best approach. Reasons that led to this
determination include: 1) sampling could be performed in proximity to the study area; 2) no fish
transport is required to decrease stress and possible bias; and 3) method was previously endorsed
for permitting requirements.

Sampling will occur in a phased approach. Spring-run Chinook salmon will be tagged beginning
approximately in June, and continuing in July 2014, near the Narrows Pool. Fall-run Chinook
salmon will be tagged in August and September 2014. Due to the potential mixing of runs,
August and September 2014 tagging events may also collect additional spring-run Chinook
salmon. Based on this approach, four sample events would occur. Each sample event will last
up to 10 days in length or conclude when at least 25 fish are tagged, whichever occurs first.
Consideration will be made to apply additional effort (i.e., catch up) if the tagging crew is behind
desired tag numbers.

Due to the variation in run size, tagging a total 25 adult Chinook salmon during each of the four
tagging efforts (i.e., total of 85 fish) may not be feasible. YCWA will make a good faith effort to
meet the target goal for each tagging effort. If after 10 days of effort at a site the target number
of fish are not collected and tagged, YCWA will consult with FERC regarding the need for
additional effort.

Tagging Procedures

Minimizing fish stress is important to reduce the effects of handling and tagging on study results
and thereby ensure the most accurate data. Best practice techniques to minimize this stress will
be employed. Water temperature and dissolved oxygen levels are key components for
maintaining low stress levels in fish. The water used for holding fish will be continuously
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aerated using air pumps and air stones, and the water in the tanks and tubs will be changed after
each tag insertion event. To minimize holding times, less than 5 fish will be processed within
each tag insertion event. Handling methods can have cumulative effects on fish stress levels;
therefore, fish will be handled as little as possible.

A tagging station will be set up on the side of the river or on a boat and will have portable
holding tanks that contain river water. One tank will be used for anesthetizing fish before
tagging, and the other for recovery. The tagging operation will be set up efficiently so that it is
easy to handle the fish and immediately place them in an anesthetic bath. Fish will be
anesthetized to loss of equilibrium with tricaine methanesulfonate (MS-222) at a concentration of
80 milligrams per liter (mg/L) of freshwater. This mixture is approved by the Food and Drug
Administration (FDA) as an anesthetic for fishes and other cold-blooded animals and neutralized
MS-222 (pH 7) is the most effective chemical for anesthetizing salmonids.

Regardless of which telemetry system is selected for the study, all fish will be gastrically tagged.
Gastric-tagging techniques will be similar to those described by Adams et al. (1998). Once the
fish is anesthetized (i.e., displays loss of equilibrium), it will be removed from the anesthetic
bath. While immobile, fish will be weighed to the nearest 0.1 gram (g), measured to the nearest
millimeter (mm), and the transmitter code confirmed and recorded using a portable receiver. The
unique code will be documented on the datasheet so that the collected data will be associated
with the unique identifier code for each transmitter. All metrics associated with each fish will be
input into the computer data record. The fish will then be placed on a wet foam operating table.
The transmitter will then be inserted into the stomach of the fish through the mouth using a
plastic rod with a 4 mm diameter to gently press the tag down the throat. If radio tags are used,
the radio tag antenna will remain protruding out the side of the mouth and be crimped so that it
trails posteriorly alongside the body of the fish. The fish will then be placed in the recovery
holding tank with aerated freshwater for observation during a 4 to 6 minute recovery period. The
fish will be observed to evaluate short-term tagging effects, tag retention, and post-tagging
mortality. Once the fish is deemed fully recovered it will be released nearby where it was
collected and documented with a GPS mark. Fish mortality during the tagging procedure will be
recorded. YCWA will determine appropriate action in the event of excessive fish mortality
through the permitting process with CDFW and NMFS.

5.3.24 Step 4 — Data Monitoring
Stationary Receivers

Data from the telemetry stations will be downloaded onto a field laptop once per week, likely
coinciding with mobile tracking efforts. The data will have information that will include a time
stamp and when a uniquely identified transmitter was detected by the station. The detection log
will be compiled in a Microsoft Excel™ database and backed up after each upload.

The detection data will be filtered to eliminate false detections and noise. Detections that fall
below the background noise threshold; occur prior to the tagged fish release; or those that occur
in a time sequence that would be impossible for the tagged fish, will be removed from the data
set. The database of valid detections will be used to determine migration rates, timing, and
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frequency of upstream and downstream movements, and residence times. Data from the
underwater antennas will be used to compile patterns of use within 300 ft below the Narrows 2
Powerhouse outfall. Monitoring will continue through December 15, 2014, or until flow
conditions make data recovery or mobile tracking unsafe, whichever occurs earlier.

Mobile Tracking

Fixed-station array data will be supplemented by weekly mobile tracking surveys from the time of
first tag implantation until the end of the tracking season, December 15, 2014, using a portable
receiver from a small boat such as a kayak or on foot from shore. For each tag detected by mobile
tracking, the tag identification code, time of day, date, and GPS coordinates will be recorded. Mobile
tracking would provide more detailed movement and location data outside the focal area below
Narrows 2, as well as help locate and determine fates of the tagged fish. Results of mobile tracking
will be compared to fixed station arrays to corroborate census numbers. Ifit is determined that either
kayak or foot-based census approach is significantly more effective, then the more effective approach
will be prioritized for the remainder of the sampling season.

5.3.25 Step 5 — Data QA/QC

All collected and entered data will be reviewed for accuracy. Data sheets will be reviewed at the
end of each field day by the lead field scientist to ensure all required data cells are populated
appropriately. Finalized datasheets will be entered into Microsoft Excel™ or Access™ database
and then reviewed for entry accuracy. Database quality assurance and quality control (QA/QC)
will consist of a technician reading off the original datasheet information to a second technician
affirming appropriate database entry. Only finalized data will be analyzed and presented within
the Study technical memorandum.

5.3.2.6 Step 6 — Report and Analysis

At the conclusion of the study, YCWA will prepare a final technical memorandum for Phase 1
and 2 that includes the following sections: 1) Study Goals and Objectives; 2) Methods and
Analysis; 3) Results; 4) Discussion; and 5) Description of Variances from the FERC-approved
study, if any. The technical memorandum will contain relevant summary data, tables and graphs,
and will be a stand-alone document, though it will address relevant information developed by
other studies, including Study 7.11. An electronic database of all tracking data will be provided
as an appendix.

The technical memorandum will generally describe Chinook salmon movements within the
lower Yuba River between Daguerre Point Dam and the Narrows 2 Powerhouse and provide
detailed fish movement data between the Narrows 1 and 2 powerhouses, and the area of the
Narrows 2 Powerhouse tailrace and bypass pool. A description of flow releases from the
Narrows 2 Powerhouse facilities on a 15-minute time step for the duration of the telemetry study
will be included, as will mean daily flow at the United States Geological Survey’s Smartsville
and Marysville streamflow gaging stations. Existing information from the 2009, 2010, and 2011
RMT acoustic study will be generally compared to newly collected data.
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6.0 Study-Specific Consultation

The study includes two study-specific consultations:

e An office-based collaborative assessment will be conducted involving NMFS, USFWS,
CDFW, SWRCB and researcher experience to evaluate which of up to six telemetry
systems is most appropriate for monitoring Chinook salmon behavior downstream of
Narrows 2 Powerhouse based on the physical environment and river characteristics in the
study reach and the precise positional data sought. (Phase 1, Step 1.)

e YCWA will consult with NMFS, USFWS, CDFW, SWRCB and established vendors of
telemetry systems (e.g., HTI, Lotek, ATS and Vemco) to determine the best two to three
systems to compare in the field (Phase 1, Step 1).

e At the conclusion of Step 1, YCWA will meet with NMFS, USFWS, CDFW and
SWQCB to seek collaborative agreement regarding which of the evaluated systems will
be field tested in the next step. If collaborative agreement is not reached, the matter will
be referred to FERC for resolution. (Phase 1, Step 1.)

e The interim technical memorandum will contain relevant summary data, tables and
graphs that provide the results of Steps 1 and 2, and YCWA’s recommendation for a
telemetry system to use in Phase 2. No earlier than 15 days or later than 30 days after
issuance of the technical memorandum, YCWA will meet with NMFS, USFWS, CDFW
and SWRCB to seek agreement on the telemetry system. If collaborative agreement is
not reached, the matter will be referred to FERC for resolution. (Phase 1, Step 3.)

e YCWA will notify FERC to discuss how to resolve differences if the permits issued by
agencies differ from the FERC-approved study (Phase 2, Step 1).

e YCWA will make a good faith effort to meet the target goal of tagged adult Chinook
salmon (i.e., 25) in each of the four tagging efforts or until all 85 fish are tagged. If after
10 days of effort during any of the four tagging efforts the target number of fish are not
collected and tagged, YCWA will consult with FERC regarding the need for additional
effort. (Phase 2, Step 3.).

e YCWA will provide routine notification to NMFS, USFWS, CDFW and SWRCB
regarding planned field events.

7.0 Schedule

YCWA anticipates the study will occur in two phases from 2013 to early 2015. A schedule for
the study is provided below.® The proposed schedule assumes finalization of the study plan by
FERC in August 2013. The schedule may shift depending upon finalization and the first month
indicated below (currently August 2013) should be considered the month the study plan is final.

% The study schedule for Phase 2 is contingent on obtaining the necessary permits and approvals from NMFS and CDFW by the
end of March 2014.
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YCWA is committed to delivering the study in a timely manner and will work within the
constraints allowed.

Phase 1 — Evaluation of Telemetry Technologies

Office Evaluation of Up to Six Telemetry Systems (Step 1) .......c......... August — September 2013
Field Evaluation of Up to Three Telemetry Systems (Step 2)' .............. October — November 2013
Interim Technical Memorandum (Step 3)......ccccvevvveevienieenieennenne. December 2013 - January 2014

Phase 2 — Tagging and Tracking Fish

Obtain Necessary Permits (Step 1) ...ccooveveeviniiniininiiinieneciceeeee, September 2013 - March 2014
Deployment of Telemetry Array (StEP 2)....eecceeeeiieeriieeeie e May - June 2014
Fish Tagg@ing (STEP 3)...veeueerierieniiiieeiieieetentee et June — September 2014
Data Monitoring (SteP 4) ..c..eeeeveeeeieeeeiieeeiee ettt June — December 15, 2014
Data QA/QC (STEP 5).euvieuieiieieniienitee ettt July — December 2014
Report and Analysis (STEP 6) ..cccveeeveeruiieiiieeiieiieeie ettt January — March 2015
8.0 Consistency of Methodology with Generally Accepted

Scientific Practices

The methods presented in this study plan are consistent with other generally accepted scientific
study methods concerning anadromous salmonid population assessments, including those
conducted by the resource agencies in California.

9.0 Level of Effort and Cost

YCWA estimates the cost to complete this study in 2013 dollars is $450,000.

10.0 Attachments

This study plan includes one attachment:

e Attachment 7-11aA  Documentation of Transmittal of Draft Study Plan to NMFS,
USFWS, SWRCB and CDFW for 21-Day Review and Comment

e Attachment 7-11aB Comments from NMFS and USFWS.®

o Attachment 7-11aC  YCWA’s Response to NMFS’ and USFWS’ Comments

7 This assumes the vendor provides tags and necessary equipment to perform the field tests.
8 CDFW and SWRCB did not provide us with comments.
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! YCWA included in its request for comments, a draft of Study Plan 7.11a. Since NMFS included the redline version of this
draft in its written comments (Attachment 7.11aC), Draft Study Plan 7.11a is not included in Attachment 7.11aA.
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Pitts, Sheila

From: Lynch, Jim
Sent: Wednesday, July 03, 2013 11:17 AM
To: richard wantuck@noaa.gov; John.Wooster@noaa.gov, alison_willy@fws.gov; Ramon

Martin; 'Soule, Laurie@Wildlife' (Laurie.Soule@wildlife.ca.gow), Lynch,
MaryLisa@Wildlife (MaryLisa.Lynch@wildlife.ca.gov) (MaryLisa.Lynch@wildlife.ca.gov)

Cc: Curt Aikens (caikens@ycwa.com); Geoff Rabone; Kopp, Gabriel, Tom Johnson;
Bratovich, Paul; Kenneth Hogan; Alan Mitchnick; Pitts, Sheila

Subject: Yuba Relicensing: Draft Study 7.11a, Radio Telemetry Study of Spring- and Fall-run
Chinook Salmon Migratory Behavior Downstream of Narrows 2 Powerhouse

Attachments: Study 07-11a - Radio Telemetry - Draft - YOWAQ70313.doc

Rick, John, Alison, Ramon, MaryLisa and Laurie - In its March 29, 2013, Determination on Requests for Modifications to
the Yuba River Hydroelectric Project Study Plan, FERC stated in part: “YCWA should develop the radio-telemetry study
after consultation with NMFES, FWS, and California Fish and Wildlife.”

While FERC did not require a specific study plan be developed for the study, in an April 5, 2013 conference call, YCWA
agreed to prepare a study plan, circulate it to the agencies for written comments, and file the plan with evidence of
consultation for FERC's approval.

The draft study plan, which we have all discussed a number of times, is attached for your review.

YCWA requests written comments on the plan (a redline is fine) no later than close of business on July 31, 2013, We

would then file the plan with FERC for approval. Upon FERC’s approval of the plan, we would include the plan in our ESA
4(d) rule research authorization application to CDFW, which we plan to submit by mid-September 2013 to assure work

occurs in 2014,
If you have any questions regarding this draft study plan, please contact Jim Lynch.

Curt Aikens

General Manager

Yuha County Water Agency
530-741-6278x 115

This e-mail sent NMFS, USFWS and CDFW on behalf of the above party by:

JAMES LYNCH HDR Engineering, Inc.
Senior Vice President, Hydropower Services

2379 Gateway Oaks, Suite 200 | Sacramento, CA 95833
916.679.8700 | d: 916.679.8740 |c: 916.802.6247
james.lynch@hdrinc.com | hdrinc.com

NOTICE: This message is intended only for the use of the individual or entity to which it is addressed, and may contain confidential
and/or privileged information. |f you are not the intended recipient, please notify the sender and destroy this e-mail. In addition,
any unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained therein is strictly
prohibited.
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Pitts, Sheila

Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

From: Lynch, Jim

Sent: Friday, August 02, 2013 8:09 AM

To: Pitts, Sheila

Subject: FW: USFWS Comments on New Study Plan, FERC #2246-058
Attachments: FERC #2246 Itr 7-31-2013 pdf

JAMES LYNCH HDR Engineering, Inc.

Senior Vice President, Hydropower Services

2379 Gateway Oaks, Suite 200 | Sacramento, CA 85833

916.679.8700 | d: 916.679.8740 |c: 916.802.6247

james.lynch@hdrinc.com | hdrinc.com

NOTICE: This message is intended only for the use of the individual or entity to which it is addressed, and may contain confidential
and/or privileged information. If you are not the intended recipient, please notify the sender and destroy this e-mail. In addition,
any unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained therein is strictly

prohibited.

From: Curt Aikens [mailto: caikens@ycwa.com]
Sent: Wednesday, July 31, 2013 8:31 AM

To: Lynch, Jim; Geoff Rabone
Subject: FW: USFWS Comments on New Study Plan, FERC #2246-058

FY1

Curt Aikens

General Manager

Yuba County Water Agency
530-741-6278 x115

From: Seto, Heeja [mailto:heeja seto@fws.gov]
Sent: Wednesday, July 31, 2013 7:26 AM

To: Curt Aikens; dave@amwhitewater.orq; ejdd@pge.com
Subject: Re: USFWS Comments on New Study Plan, FERC #2246-058

Heeja Seto

Renewable Energy Branch
Sacramento Fish and Wildlife Service
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[ q’ United States Department of the Interior

b g A,

‘%Eéﬁ FISH AND WILDLIFE SERVICE
. Sacramento Fish and Wildlife Office

2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846

In Reply Refer To:

Ms, Kimberly Bose, Secretary JuL 31 2013
Federal Energy Regulatory Commission

888 First Street NE

Washington, DC 20426

Subject: U.S. Fish and Wildlife Service Comments on New Study Plan -Study 7.11a -
Radio Telemetry Study of Spring Run and Fall Run Chinook Migratory Behavior
Downstream of Narrows 2 Powerhouse for the Yuba River Hydroelectric Project,
Federal Energy Regulatory Commission Project 2246-058; Yuba, Sierra, and
Nevada Counties, California

Dear Ms. Bose:

In accordance with 18 C.F.R. 5.15(c), Yuba County Water Agency (YCWA) filed with the
Federal Energy Regulatory Commission (FERC or Commission) the Initial Study Report for
relicensing of the Yuba River Development Project on December 3, 2012. The Initial Study
Report Meeting was held on December 12, 2012, and the meeting summary was filed with FERC
on December 27, 2012. Comments on the Initial Study Report, meeting summary, and requests
for new studies and study modifications were filed by the U.S, Fish and Wildlife Service
(Service) on January 28, 2013. On March 29, 2013, the Commission submitted its
Determination on Requests for Modifications to the Yuba River Hydroelectric Project Study Plan
in which it recommended that YCWA conduct a radio-telemetry study to document behavior and
movements of anadromous salmonids within the Yuba River between Daguerre Point dam and
the Narrows 2 powerhouse after consultation with the National Marine Fisheries Service, the
Service, and California Department of Fish and Wildlife. On July 3, 2013, YCWA circulated a
study plan for draft Study 7.11a- Radio Telemetry Study of Spring Run and Fall Run Chinook
Migratory Behavior Downstream of Narrows 2 Powerhouse to the agencies for written
comments.

Pursuant to 18 C.F.R. 5.12, the Service files for Commission consideration its comments on the
new study plan. The Service submits these comments and recommendations under the
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. § 1531 et seq.), the Fish and
Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. § 661 et seq.), and the Federal
Power Act (FPA) (16 U.S.C. § 791a, ef seq.).
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Secretary Bose, FERC 2

The information requested will inform the Service and the Commission in determining: (1) the
effects of the Project operations and maintenance at the Narrows 2 Powerhouse on Chinook
salmon (Oncorhynchus tshawytscha) in the Yuba River; (2) the extent that Project operations
impede or otherwise influence upstream and downstream passage of Chinook salmon through the
fish facilities at Daguerre Point Dam and up to the Narrows 2 Powerhouse; and (3) the effects of
the Project on the spatial and temporal distributions relative to flows and habitat.

Study 7.11a Radio Telemetry Study of Spring Run and Fall Run Chinook Migratory Behavior
Downstream of Narrows 2 Powerhouse

The study goal in the revised study plan and in the Study Plan Modification issued by the
Commission on March 29, 2013, is to evaluate how the continued operation and maintenance of
the Narrows 2 powerhouse may affect anadromous fish, especially ESA-listed species. The
Commission recommended that a telemetry study be designed to radio-tag and track a
statistically significant sample of anadromous salmonids, document their movements within the
Yuba River between Daguerre Point dam and the Narrows 2 powerhouse, and incorporate
methods to obtain detailed fish movement data between the Narrows 1 & 2 powerhouses, with an
emphasis in the area of the Narrows 2 tailrace and bypass pool, for the duration of the
spawning/migration season. The objectives of the study are to: 1) record all flow releases,
including point of release (e.g., bypass facility, powerhouse, etc.) from the Narrows 2 project
facilities on a 15-minute time step for the duration of the telemetry study; 2) analyze the
information from the radio-telemetry effort and flow release records to determine any correlation
between the movement and behavior of tagged fish and project operations; and 3) incorporate the
existing information from the 2009, 2010, and 2011 RMT acoustic study data into the final
technical memorandum as requested by NMFS and provide an analysis of the number, origin,
and length of time fish were in the general vicinity of the Narrow’s 2 powerhouse.

Section 5 and 5.3 Study Methods and Analysis

In Phase 1, YCWA will evaluate telemetry technologies that best provide behavioral information
in proximity to the Narrows 2 Powerhouse outfall area. Acoustic telemetry systems such as
those from HTI can provide 3-dimensional positioning of tagged fish within a study area where
an array of multiple hydrophones are deployed. These types of set-ups rely on overlapping
detection ranges so that tagged fish are detected simultaneously on multiple hydrophones and
using the known fixed positions of the hydrophones the fish’s position can be triangulated. HTI
systems have been used in similar conditions in and around hydroelectric facilities to evaluate
fish behavior (i.e. swimming speed, depth, orientation, etc.) that may not be accurately depicted
by other systems. Additionally, noise filters, hydrophone placement, and encoded pulses can
minimize the effects of working in such turbulent conditions like those found in the Narrows 2
tailrace. The Service supports the collaborative approach suggested by YCWA to evaluate
various fish tracking systems and to field test those systems that may fulfill the study goals and
objectives.
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Secretary Bose, FERC 3
Section 5.3.2.3 Fish Tagging

YCWA proposes to use hook-and-line sampling to capture and tag adult spring and fall-run
Chinook from the Yuba River downstream of the study area below Narrows 1 and in the
Narrows Pool. Based on this approach, four sample events would occur., Each sample event will
last up to 10 days in length or conclude when at least 20 fish are tagged, whichever occurs first.
If 20 fish are tagged per sampling event then only a total of 80 fish would be tagged. YCWA
then states that “tagging a total 46 adult Chinook salmon during each of the four tagging efforts
(i.e., total of 184 fish) may not be feasible. YCWA will make a good faith effort to meet the
target goal for each tagging effort. If after 10 days of effort at a site the target number of fish are
not collected and tagged, YCWA will consult with FERC regarding the need for additional
effort.” (Study Plan at 16). YCWA estimated the required sample size at a 10% confidence
interval in Table 5.3-1 for both spring run and fall run Chinook salmon to be at least 145 fish.
The exact number of fish to be tagged and the amount of tagging effort should be consistent,
clearly defined, and explained in greater detail in this section. The Service also recommends that
the use of other sampling techniques be explored, such as operation of a fish trap at the Daguerre
Point Dam fish ladder, electrofishing, and/or trammel netting in order to minimize the amount of
effort needed to tag “a statistically significant sample of anadromous salmonids.”

Conclusion

The Service has worked closely with other resource agencies and the Applicant in order to
design studies that would measure Project-level effects in a scientifically defensible manner and
at a reasonable cost. The Service has worked with the Applicant in seeking solutions to Study
Plan deficiencies and we appreciate the collaborative discussions in which all participants have
been engaged. We look forward to participating in the study specific consultation process
delineated by YCWA in this study plan. If you have any questions regarding this response,
please contact Deborah Giglio at (916) 414-6600.,

Sincerely,

Daniel Welsh

Acting Field Supervisor
Enclosures
ce:

Curt Aikens, Yuba County Water Agency
FERC #2246 Service List, Yuba River Hydroelectric Project
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Pitts, Sheila

From: Lynch, Jim

Sent: Friday, August 02, 2013 8:08 AM

To: Pitts, Sheila

Subject: FW: Yuba Relicensing: Draft Study 7.11a, Radio Telemetry Study of Spring- and Fall-run
Chinook Salmon Migratory Behavior Downstream of Narrows 2 Powerhouse

Attachments: Study 07-11a - Radio Telemetry - Draft - YCWAO70313_NMFS comments.doc

JAMES LYNCH HDR Engineering, Inc.
Senior Vice President, Hydropower Services

2379 Gateway Oaks, Suite 200 | Sacramento, CA 95833
916.678.8700 | d;: 916.679.8740 |c: 916.802.6247
james.lynch@hdrinc.com | hdrinc.com

NOTICE: This message is intended only for the use of the individual or entity to which it is addressed, and may contain confidential
and/or privileged information. If you are not the intended recipient, please notify the sender and destroy this e-mail. In addition,
any unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained therein is strictly
prohibited.

From: John Wooster - NOAA Federal [mailto:john.wooster@noaa.gov]
Sent: Wednesday, July 31, 2013 4:09 PM

To: Lynch, Jim

Cc: richard .wantuck@noaa.gov; alison willy@fws.gov; Ramon Martin; Lynch, MaryLisa@Wildlife
(MaryLisa.Lynch@wildlife.ca.qov) (MaryLisa.Lynch@wildlife.ca.qgov); Geoff Rabone; Kopp, Gabriel; Kenneth Hogan; Alan
Mitchnick; Hoobler, Sean@Wildlife; Larry Thompson - NOAA Federal

Subject: Re: Yuba Relicensing: Draft Study 7.11a, Radio Telemetry Study of Spring- and Fall-run Chinook Salmon
Migratory Behavior Downstream of Narrows 2 Powerhouse

Hi Jim and Gabe:

Attached are NMFS comments regarding the draft 7.11a Study Plan for radio telemetry at Narrows 2. Please let
me know if you have any questions regarding our comments or need clarification.

It seems we should begin trying to schedule the office evaluation of the potential telemetry systems to select
candidates for field evaluation ASAP.

Regards,

John

On Wed, Jul 3, 2013 at 11:17 AM, Lynch, Jim <Jim.Lynch(@hdrinc.com> wrote:

Rick. John, Alison, Ramon, MaryLisa and Laurie - In its March 29, 2013, Determination on Requests for
Modifications to the Yuba River Hydroelectric Project Study Plan, FERC stated in part: “YCW.A should develop
the radio-telemetry study after consultation with NMFS, FWS, and California Fish and Wildlife.”

1
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While FERC did not require a specific study plan be developed for the study, in an April 3, 2013 conference
call, YCW A agreed to prepare a study plan, circulate it to the agencies for written comments, and file the plan
with evidence of consultation for FERC’s approval.

The draft study plan, which we have all discussed a number of times, is attached for vour review.

YCWA requests written comments on the plan (a redline is fine) no later than close of business on July
31, 2013. We would then file the plan with FERC for approval. Upon FERC’s approval of the plan, we would
include the plan in our ESA 4(d) rule research authorization application to CDFW, which we plan to submit by
mid-September 2013 to assure work occurs in 2014,

If you have any questions regarding this draft study plan, please contact Jim Lynch.

Curt Aikens
General Manager
Yuba County Water Agency

530-741-6278 x 115

This e-mail sent NMFS, USFWS and COFW on behalf of the above party by:

JAMES LYNCH HDR Engineering, Inc.
Senior Viee President, Hydropower Services

2379 Gateway Oaks, Suite 200 | Sacramento, CA 95833
916.679.8700 | d: 916.679.8740 |c: 916 802 6247
james Ivnchi@hdrine. com | hdrine.com

NOTICE: This message is intended only for the use of the individual or entity to which it is addressed, and may contain confidential
and/or privileged information, If you are not the intended recipient, please notify the sender and destroy this e-mail. In addition, any
unauthorized copying, disclosure or distribution of this e-mail, any attachment, or any material contained therein is strictly prohibited.
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John Wooster
Hydrologist

MOAA Fisheries
john.woosterEinoaa. gov
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DRAFT Study 7.11a
RADIO TELEMETRY STUDY OF SPRING- AND FALL-
RUN CHINOOK MIGRATORY BEHAVIOR
DOWNSTREAM OF NARROWS 2 POWERHOUSE

July 2013

1.0 Project Nexus

Yuba County Water Agency’s (Licensee or YCWA) continued operation and maintenance
(O&M) of the Yuba River Development Project (Project) has the potential to affect anadromous
salmonid fish species in the Yuba River near the Project’s Narrows 2 Powerhouse. The
powerhouse 1s located approximately 400 feet (ft) downstream of the United States Army Corps
of Engineers’” (USACE) Englebright Dam.’

This study focuses on adult (=300 millimeters i fork length [FL]) Central Valley spring-run
Chinook salmon (Oncorhynchus tshawytscha), and Central Valley fall-min Chinook salmen (0.
tshawytscha).” Spring-run Chineok salmon is listed as threatened under the federal Endangered
Species Act (ESA). Fall-un Chinook salmon is listed as a federal species of concern by the
United States Department of Commerce, National Cceanic and Atmospheric Administration,
National Marine Fisheries Service (NMFS).

2.0 Resource Management Goals of Agencies with
Jurisdiction Over the Resource to be Studied

YCWA believes that four agencies have junsdiction over fish that could be potentially affected
in the geographic area ncluded in this study proposal: 1) United States Department of Interior,
Fish and Wildlife Service (USFWS);, 2) NMFS; 3) California Department of Fish and Wildlife
(CDFW),* and 4) State Water Resources Control Beard, Division of Water Rights (SWRCB).
Each of these agencies and ther junsdiction and management direction, as understood by
YOCWA at this time, 1s discussed below.

Englebright Dam was constructed by the California Debris Commission in 1941; is owned, operated and mamtained by the
USACE. Englebright Reservoir is formed by Englebright Dam. The dam iz about 260 feet high: was constructed by the
California Debris Commission in 1941 is owned by the United States: md the dam. reservoir and associaled recreation
facilities are not included as Project facilities in FERC s license for the Yuba River Development Project. When the Califomia
Debris © iszion was d iszioned in 1986, admini. ion of Englebright Dam and Rezervoir passed to the USACE,
The primary purpose of the dam is to trap and contain sedment denived from extensive historic hydraulic minmg operations n
the Yuba River watershed, Englebright Reservaoir is about 9 miles long with a surface area of 815 acres. When the dam was
first constructed in 1941, it had a gross storage capacity of 70,000 ac-t; however, due to sediment caplure, the gross storage
capacity today is approximately 50,000 ac-fi (USGS 2003 ).

To attempt to achieve the desired tag pool size, fish as small as 300 mm will be tagged.

CDFW was previously known as the California Department of Fish and Game, or CDFG,

Draft - 7/2/13 FERC New Study Chinook Salmon Radio Telemetry
#2013, Yuba County Water Agency Page 1 of 22
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USFWS

USFWS’s jurisdiction and goals and objectives are described by USFWS on pages 1 through 3
of USFWS’s March 7, 2011 letter to FERC that provided USFW5’s comments on YCWA's Pre-
Application Document. or PAD (YCWA 2010). USFWS’s jurisdiction. goals and objectives are
not repeated here.

NMES

NMFS's statutory authorities and responsibilities are described by NMFS in Section 2.0 of
Enclosure A in NMFS's March 7, 2011 letter to FERC providing NMFS's comments on
YCWA’s PAD. NMFS's jurisdiction and responsibilities are not repeated here.

CDFW

CDFW’s jurisdiction is deseribed by CDFW on page 1 of CDFW’s March 2, 2011 letter to
FERC providing CDFW’s comments on YCWA’'s PAD. CDFW’s goal, as described on page 2
of CDFW’s letter is to preserve, protect, and as needed, to restore habitat necessary to support
native fish, wildhfe and plant species within the FERC boundaries and downstream of the
Project as resources are affected by ongoing facility operations.

SWRCE

SWRCB has authonity under the federal Clean Water Act (33 T.5.C. §11251-1357) to restore
and maintain the chemical, physical and biclogical integrity of the Nation's waters. Throughout
the relicensing process the SWRCB maintains independent regulatory authority to condition the
operation of the Project to protect water quality and the beneficial uses of stream reaches
consistent with Section 401 of the federal Clean Water Act, the Regional Water Cuahty Control
Board Basin Plans, State Water Board regulations, Califomia Environmental Quality Act
(CEQA), and any other applicable state law.

3.0 Study Goals and Objectives

In its March 29, 2013 Determination on Requests for Modifications to the Yuba River
Hydroelectric Project Study Flan, the Federal Energy Regulatory Commission (FERC or
Commission) stated:

PBecause the existing RMT acoustic-telemetry data is insufficient to achieve the
goals and objectives of Study 7.11 Fish Behavior and Hydraulics Near the
Narrows 2 Powerhouse, we recommend YCWA conduet a radio-telemetry study.
YCWA should develop the radio-telemetry study after consultabon with NMFS,
FWS, and Califomia Fish and Wildlife. YCWA should implement the study
during the spawning/migration season(s). The telemetry study should be designed
to radio-tag and track a statistically significant sample of anadromous salmonids,
document their movements within the Yuba River between Daguerre Point dam
and the Narrows 2 powerhouse and incorporate methods to obtain detailed fish
movement data between the Narrows 1 & 2 powerhouses, and with an emphasis
in the area of the Narrows 2 tailrace and bypass pool for the duration of the
spawning/migration seasorn.

Chinook Salmon Radio Telemetry FERC New Study Draft - 7/2/13
Page 2 of 22 2013, Yuba County Water Agency
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In addition, YCWA should record all flow releases, mcluding point of release
(e.g.. bypass facility, powerhouse, ete.) from the Narrows 2 project facilities ona
15-minute time step for the duration of the telemetry study.

YCWA should analyze the mformation from the radio-telemetry effort and flow
release records to determine any correlation between the movement and behavior
of tagged fish and project operations.

YCWA should meorporate the existing mformation from the 2009, 2010, and
2011 RMT acoustic study data into the final technical memorandum as requested
by NMFS and provide an analysis of the number, origin, and length of time fish
were in the general vicinity of the Narrow’s 2 powerhouse.

We anticipate the cost associated with the development and implementation of the
radio-telemetry study and associated analysis of operations and telemetry data to
be $250,000.

During an April 5, 201 3 conference call, NMFS and FERC agreed that Central Valley steelhead
(Oncorhynchus mykiss) will not be included in the study because of its low population mumbers.

Therefore, the goal of the study is to gain a better understanding of the relationship between
operation of the Narrows 2 Powerhouse and spring-run and fall-run Chinook salmon movement
and behavior and analyze exasting RMT acoustic studies from 2009-2011. The objective 1s to
document the movement and behavior of spring-run and fall-run Chinook salmon usmg radio
telemetry.

4.0 Existing Information and Need for Additional
Information=

Water from Englebright Dam and Reservoir 1s released either through Pacific Gas and Electric
Company’s (PG&E) Narrows 1 Powerhouse (up to 730 cubic feet per second, or efs). the
Project’s Narrows 2 Powerhouse (up to 3,400 cfs), the Project’s Narrows 2 Full-Bypass (up to
3,000 cfs), the Project’s Narrows 2 Partial-Bypass (up to 650 efs) or, if Englebright Reservoir is
full, the dam spillway, which is uncontrolled. Narrows 1 and Narrows 2 powerhouses can
release up to 4,130 cfs, combined.

Spring-run Chinook salmon and fall-run Chinook salmon were reported to be historically present
m the Yuba River Basin, and spring-run Chinook salmon spawning and holding hatatat was
beheved to occur upstream of Englebnight Dam's present location (Yoshiyama et al. 1996),
Spring-run and fall-run Chinook salmon continue to be present in the Yuba River downstream of
Englebright Dam. Each phenotypic run has specific life histories and lifestage periodicities. The
critical peniods of movement mto and out of the nver vary by run. A monthly summary of

* Much of the information presented in Section 4.0 is described in Technical Memornmdum 7-11, Fisht Behavior and Hydrawlics
Near the Narrows 2 Powerhouse,

Draft - 7/2/13 FERC New Study Chinook Salmon Radio Telemetry
#2013, Yuba County Water Agency Page 3 of 22
Attachment 7-11aB Chinook Salmon Radio Telemetry

Page B-12

©2013, Yuba County Water Agency

August 2013



Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

lifestages and run timing from RMT (2013 shows that movement within the river ocours year-
round (Table 4.1-1). Temporal life history data are variable by weeks, if not months, in some
years. Therefore, the presented data are a general overview based on historical trends.

Table 4.1-1, Chinook Salmen life history periodicities in the Yuba River downstream of

Englebright Dam (Source: RMT 2013).
Manth
Lifestuge

| Jan [ Feb [ Mar [ Apr [ Moy [ Jun [ 5wl [ ang [ 5ep | 0a | Nov | Dec
FALL-RUN CHINOOK SALMON

Adult Trmmigration & Staging

Ermbrys Incubati

Fry Rearing

Juvenile Rearing

Juvenile Downstream Movement

SPRING-RUN CHINODE SALMON

Adult Trmirration & Staging

Embryo Incubation

Fry Reaning

Tuvenile Renrng

Juvenile Dovwmstream Movement
Smoll (Vealing ) Emgration

Previously, it has been reported that spring-run Chinook salmon in the lower Yuba River hold
over during the summer in the deep pools and cool water downstream of the Narrows 1 and
Narrows 2 powerhouses, or further downstream in the Narrows Reach (CDFG 1991; SWRCB
2003) where water depths can exceed 40 [t (YCWA et al. 2007). Congregations of adult
Chinook salmen (i.e., approximately 30 to 100 fish) have been observed in the outlet pool at the
base of the Marrows 2 Powerhouse, generally during late August or September when the
powethouse is shut down for maintenance. During this time period, the pool becomes clear
enough to see the fish (M. Tucker, NMI'S personal observation, September 2003; 5. Onken,
YCWA, pers. comm., 2004, both as cited in NMFS 2007). While it is difficult to visually
distinguish spring-run from fall-ran Chinook salmon in this situation, the fact that these fish are
congregated this far up the river at this time of year indicates that some of them are likely to be
sprng-run Chmook salmon (WMFS 2007).

The Yuba River downstream of Englebright Dam is one of the more thoroughly studied rivers in
the Central Valley of California. A description of existing information regarding salmonid
populations downstream of Englebright Dam is provided as Attachment 7.8A to Techmeal
Memorandum 7-8, ES4 and CESA Listed Salmonids Downstream of Englebright Dam (YCWA
2013). The attachment describes available field studies and data collection reports, other
relevant documents, and ongoing data collection, monitoring and evaluation activities. This
mcludes the Lower Yuba River Accord Monitoring and Evaluaton Program (M&E Program)
and other data collection and momitoring programs. Specifically, the attachment summarily
deseribes 30 available field studies and data collection reports, 28 other relevant documents (eg.,
plans, policies, historical accounts and regulatory comphance), 14 ongomg data collechon,

Chinook Salmon Radio Telemetry FERC New Study Draft - 7/2/13
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monitoring and evaluation activities for the M&E Program, and four other data collection and
maonitoring programs,

Of particular interest is the RMT s 3-year acoustic telemetry study of adult spring-run Chinook
salmon tagged downstream of Daguerre Point Dam durmng the phenotypic adult upstream
migration period, that oceurred from 2009 through 2011. The dataset covered the monitoring
area of the Yuba River from the Namows 1 Powerhouse to proximally below Narmrows 2
Powerhouse. The information was developed based on a cooperative effort between the RMT
and CDFW. The momtoring station below Narrows 2 Powerhouse was located as close to
Narrows 2 Powerhouse as practical for efficient transmitter detection.

Results from the acoustic telemetry study conducted during 2009 are available from the RMT
(RMT 2009). The online link to that report is included in Section 11, References. Results of the
acoustic telemetry study conducted during 2010 and 2011 are analyzed and summanzed by the
REMT (RMT 2013). The general methods employed from 2009 through 2011 were sunilar, but
the timing of capturing and tagging mdividuals varied dunng each survey year, particularly
during 2011 when spring-nmn Chinock salmon retumed to the Yuba River, and other rivers in the
Central Valley, later than usual.

The RMT used hook-and-hine sampling in the Yuba River from near the confluence with the
Feather River upstream to Daguerre Point Dam to capture and acoustically-tag a total of 90 adult
Chincok salmon during 2009, 2010 and 2011 at various times between May and October (RMT
2013). [Esophageal tag insertion was used to implant the tag into each individual's stomach. [The
mam purpose of the study was to examine phenotypic spring-nm Chinook salmon holding and
spawning behavior in the lower Yuba River (RMT 2013). However, eight individuals were
caught and acoustically-tagged during the month of October of 2011 to examine migratory and
spawmng behavior of phenotypic fall-run Chinook salmon. A total of 74 out of 90 Chinook
salmon tagged during the 2000, 2010 and 2011 acoustic-tagging studies passed upstream of
Daguerre Point Dam (RMT 2013). With the exception of two tagged individuals that appeared
to spawn downstream of Daguerre Point Dam, the remainder of the tagged fish from the studies
etther were not detected or moved out of the Yuba River (RMT 2013). Table 4.1-2 displays the
number of adult Chinook salmon tagged, by tagging month and by month of passage upstream of
Daguerre Point Dam for 2009, 2010 and 2011.
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Table 4.1-2. Number of acoustically-tagged Chinook salmon that passed upstream of Daguerre

Point Dam during 2009, 2010 and 2011 by tagging ith and p nth. (Source: RMT 2013)
Passage Month Tagging Month Total
o Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Ot | Nov | Dee
Jan
Teh
Mar
£ May 4 3 4
2 T 15 4 19
& TJul 5 1 - &
g Aug 7 2 11 20
Sep 1 1 10 1 - 17
Oct - - - 7 7
Mav - -- -- - 1 1
Dee - - = -
Tutal = 9 i 1 8 ™

Table 4.1-3 presents a summary of detection data for acoustically-tagged adult Chinook salmon
captured and tagged by the RMT during 2009, 2010 and2011.

Table 4.1-3. Total number of unique detections from 2009 to 2011 by monitored reach for each

month.
2009-2011 Unique Detections by Monitored Reach (River Mile, or M) Total
Month RM: | BMs R RM RM:s M RN [ by
0031 | 3180 | S0 10133 | 133178 | vsna | nana | mama Manth
May ] 3 358 ] ] ] 0 0 357
Tume 18 o 793 § n 3 57 3 [ E | 1om
Ty 3 33 981 g [ 13 [ 34 6 2 11
Aug ® F 1,201 54 42 126 7 ] ? 1,589
Sep 4 16 470 s &2 119 345 359 135 4
et 1 3 5% 37 37 160 69 a7 B
Hov 0 [ 39 2 0 20 16 31 0 = s
Tce [ o o [ o [ 0 o o
Total | 51 114 3,910 w7 298 814 [TH %7 6,153

The RMT's acoustic telemetry study showed that fish tagged during the spring-nn Chinook
salmon period were detected in the river through November (Table 4.1-2). However, the RMT's
(2013) examination of the acoustically-tagged phenotypic spring-run Chincok salmon data
indicated that almost all of the tagged mdividuals spawned by the first week in October.
Therefore, acoushc tag detections observed durmg November likely represented tagged fish that
had already spawned and died. The greatest number of tag detections occurred during August
(n=1,589) and the most by location was at RM 8.0 — 11.0 (n=3,910), which 13 downstream of
Daguerre Point Dam. The site closest to the Narrows 2 Powerhouse (RM 22 3-23 1) represented

only 4.6 percent of total detections (n=287). rl'Towcvcr, this represents 13 percent of all fish that |

were detected upstream of Daguerre Point Dam and closer to the study area. |At RM 22.3-23.1, /
the earliest detection of an acoustically-tagged fish was during July 2009, but the majority of the
detections oceurred during September (Figures 4.1-1 and 4.1-2). At RM 22.3-23.1, the earliest
detection of an acoustically-tagged fish was dunng July of 2009, but the majonty of the
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detections occurred during September (Figures 4.1-1 and 4.1-2). At RM 21.1-22.3, detections
were observed into November, but detections did not oceur at the furthest upstream monitoring
location (RM 22.3-23.1) after October,
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Figure 4.1-1. Unique spring-run Chinook salmon detections by year and month from RM 22.3
through RM 23.1. Note: detections below Narrows 2 Powerhouse do not include detections below
Narrows 1 Powerhouse.
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Figure 4.1-2. Unique spring-run Chinook salmon detections by year and month from RM 21.1 to
RM 22.3. Note: Includes detections below Narrows 1 Powerhouse.

The acoustic tag detecton technologies utilized in the RMT studies were challenged by
background mterference (noise) of the power generation facilities at the Narrows 1 and Narrows
2 powerhouses, which at times limited detection range and efficiency. In addition, the acoustic
technology that the RMT used is non-directional - essentially, any detection recorded by a
receiver can only be said to be generally proximate to that receiver (Le., upstream or
downstream). Nevertheless, the data from the RMT s 2009, 2010 and 2011 studies showed that
phenotypic spring-run Chinook salmon exhibited variable and extended durations of holding
below Daguerre Point Dam, followed by rapid movements into upstream areas (upper
Timbuetoo, Narrows and Englebright reaches) during, September, followed by an approximate 1-
week period mdicative of spawning events, which ended by the first week in October (RMT
2013). Fish detections in upstream reaches then decreased in frequency as spawning was
completed.

5.0 Study Methods and Analysis

The study is divided into two phases. In Phase 1, YOWA will evaluate telemetry technologies
that best provide behavioral information in proximity to the Narrows 2 Powerhouse outfall area.
Phase 1 will oceur in November 2013 after spavwning has been completed. This timeframe will
prevent harassment of migrating and spawning fall-run Chinook salmon that may be m the area
m the previous months, For these reasons, YCOWA anheipates that no permmits/approvals will be
required to perform Phase 1.
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Phase 2 will include tagging and tracking both the phenotypic spring-run and fall-run Chinook
salmon, and will oceur in 2014, which will require obtaining permits. Fieldwork will coineids
with the spawning migration timing of the two runs (Table 4.1-1). Specifically, adult spring-nmn
fish will be tagged during capture efforts that occur on at least a monthly basis beginning in June
and continuing through mid September to allow a mimimum of 4 to 6 weeks of tracking afler the
last group is tagged. Sampling will ocour in the river below Namrows | Powerhouse and in the
Narrows Pool, Telemetry monitoring would extend from as early as June when the first fish are
tagged (depending upon arrival time to the sample area) throughout the spawning/migration
period ending in December. From July 2014 untl the conclusion of the study, spring- and fall-
run Chinook salmon will both be present within the Yuba River. As a result, fish tagged within
this period may be of either ran. While timing of migration and helding lecation may vary
between mns, no data suggests individual behavioral difference due to a different nn-type within
a species. Both runs will be monitored during this period, but documented as Spring/Fall. See
Section 7 for additional detail regarding the study schedule.*

a1 Study Area

The study area is the Yuba River from the Namows Pool to the Namows 2 Powerhouse, with
emphasis on the area between the Narrows 1 and Narrows 2 powerhouses, and in the area of the
Narrows 2 tailrace and bypass pool. Collection of fish for tagging will be conducted in and
around the Narrows Pool downstream of Narrows 1 Powerhouse. Detailed tracking will be
focused in the area immediately below the Narrows 2 Powerhouse (Figure 5.1-1).

* 1t is not the intent of the study to determine the run of the fish being tagged. bul rather o tag during times that offer the
potential to represent both Chineok salmon runs,
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4 Project Overview
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SIE 55 ;
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Powerhouse

Figure 5.1-1. Study and sampling area for monftoring Chinook salmon migr ation behavior below
Narrows 2 Powerhouse on the Yuba River. Placement and density of telemetry stations in the
intensive study area will be determined during Phase 1 field testing. DMobile tracking will
determine tagged fish location outside of the intensive study area.

52 General Concepts and Procedures

The tollowing general concepts and practices apply to the study:

* Personal safety is the most important consideration of each fieldwork team.

* YCOWA’s field crews may make minor variances to the FER C-approved study in the field
to accommodate actual field conditions and unforeseen problems. When minor variances
are made, YCWA’s field crew will follow the protocols in the FERC-approved study.

+ When YCWA becomes aware of major variances to the FERC-approved study, YCWA
will issue an e-mail to the Relicensing Contact List describing the variance and reazon for
the variance. YCWA will contact by phone the NMFS, USFWS, SWRCE and CDFW to
provide an opportunity for input regarding how to address the variance. YCWA will
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issue an e-mail to the Relicensmg Contact List advising them of the resolution of the
variance. YCWA will summarize in the final study technical memorandum any
variances and resolutions,

o  YCWA’s performance of the study does not presume that YCWA is responsible in whole
or in part for measures that may arise from the study.

e (lobal Positioning System (GPS) data will be collected using either a Map Grade
Trimble GPS (sub-meter data collection accuracy under ideal conditions), a Recreation
Grade Gammin GPS umt (3 meter data collection accuracy under 1deal conditions), or
similar units. GPS data will be post-processed and exported from the GPS unit into
Geographic Information System (GIS) compatible file format in an appropriate
coordinate system using desktop software. The resulting GIS file will then be reviewed
by both field staff and Licensee’s relicensing GIS analyst. Metadata will be developed
for deliverable GIS data sets. Upon request, GIS maps will be provided to agencies mn a
form, such as ESRI Shapefiles, GeoDatabases, or Coverage with appropriate metadata,
that 15 useful for interactive data analysis and mterpretation.  Metadata will be Federal
Geographic Data Committee (FGDC) compliant.

o YOWA’s field crews will record incidental observations of aquatic and wildhfe species
observed during the performance of this study. All incidental observations will be
reported in the appropriate YCWA technical memorandum. The purpose of tlus effort 1s
not to conduet a focused study (Le., no effort in addition to the specific field tasks
identified for the particular study) or to make all field crews experts in 1dentifying all
species, but only to opportunistically gather data during the performance of the study.

e Field crews will be trained on and provided with materials (eg., Quat) for
decontaminating their boots, waders, and other equipment between study sites. Major
concerns are amphibian chytrid fungus. and invasive invertebrates (e.g., zebra mussel,
Dreissena polymorpha).  This 18 of primary importance when moving: 1) between
tributaries and mainstem reaches; 2) moving between basins (e.g., Middle Yuba River,
Yuba River, and North Yuba River); and 3) moving between isolated wetlands or ponds
and river or stream envirorments.

3.3 Study Methods

53.1 Phase 1 — Evaluation of Telemetry Technologies

Phase 1 will occur in three steps, each of which 1z described below.

53.1.1 Step 1— Office Evaluation of Up To Six Telemetry Systems

An office-based collaborative assessment will be conducted involving NMFS, USFWS, CDFW,
SWRCB and researcher expenience to evaluate up to six telemetry systems that are more
appropriate for monitoring Chinook salmon behavior downstream of Narrows 2 Powerhouse

based on the physical environment and river characteristics in the study reach and the more
precise positional data sought.
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YCOCWA will consult with NMFS, USFWS, CDFW, SWRCE and established vendors of
telemetry systems (e.g., HTI, Lotek, ATS and Vemco) to determine the best two to three systems
to compare in the field. The attributes and limitations of radio telemetry or acoustic telemetry
systems will be evaluated in the Yuba River below Narrows 2 Powerhouse. Generally, acoustic
telemetry does not perform well n turbid environments with air bubbles. Radio telemetry
performs well in shallow water systems and allows real time tracking from the surface or shore,
but is difficult to obtain fine scale positioning. The pros and cons of each system will be
documented and their performance on accurately detecting locations of test tags in the study
reach will be documented.

Acoustic telemetry systems such as those from HTI can provide 3-dimensional positioning of
tagged fish within a study area where an array of multiple hydrophones are deployed. These
types of set-ups rely on overlapping detection ranges so that tagged fish are detected
simultaneously on multiple hydrophones and using the known fixed positions of the hydrophones
the fish’s position can be tnangulated. Other acoustic telemetry systems use hydrophone data-
loggers m self contamed autonomous units that can provide sumlar data, but are himited to 2-
dimensiaonal positioning. The third dimension of depth can be obtained by using a tag that has a
built in pressure sensor that provides the depth data,

For radio telemetry to provide autonomous positional data, underwater antennas would be set up
in a grid pattem. Each antenna would be tuned to detect tags only within a defined detection
radivs of <10m. By recording the detection history of each fish on the grid of antermas,
movement patterns, and residence tuning can be discerned.

At the conclusion of Step 1, YCWA will meet with NMFS, USFWS, CDFW and SWQCB to
seek collaborative agreement regarding which of the evaluated systems will be field tested in the
next step. If collaborative agreement 18 not reached, the matter will be referred to FERC for
resolution,

5312 Step 2 — Field Evaluation of Up To Three Telemetry Systems

Depending on the willingness of vendors to provide the necessary equipment, YOWA will field
test up telemetry systems. The field effort does not guarantee testing of both radio and acoustic
telemetry. For mstance, if vendor consultation does not suggest an acoustic system due to
known limitations, then one will not be tested.

Using a small boat and GPS, test tags will be moved through the study area at known depths and
positions and the accuracy and reliability of the varous telemetry systems will be evaluated. In
addition to performance, the equipment and operational costs will also be a factor in determining
a preferred system.

53.1.3 Step 3 — Interim Technical Memorandum
At the conclusion of Step 2, YCWA will prepare and issue an interim technical memorandum

that includes the following sections: 1) Study Goals and Objectives; 2) Methods and Analysis; 3)
Results; 4) Discussion; and 5) Description of Vanances from the FERC-approved study, if any.
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The interim techmical memorandum will contan relevant summary data, tables and graphs that
provide the results of Steps 1 and 2, and YCWA's recommendation for a telemetry system to use
in Phase 2. No early than 15 days or later than 30 days after issuance of the techmical
memorandum, YCWA will meet with NMFS, USFWS, CDFW and SWRCB to seck agreement
on the telemetry system. If collaborative agreement is not reached, the matter will be referred to
FERC for resolution.

532 Phase 2 — Tagging and Tracking Fish
Phase 2 will ocour in six steps, each of which is deseribad balow.
5321 Step 1 — Obtain Necessary Permits

The YCWA study team will obtain the permits/approvals listed below prior to performing Phase
2, which ineludes the potential for handling live fish and some mdividuals may be
mnchstinguishable from those histed as threatened under the ESA. YOWA considered the need of
an ESA Section 10 permit or an ESA 4(d) Rule Research Authorization. Both permits provide
coverage for handling ESA protected species, YOWA concluded the most expeditious pathway
was the Section 4(d) Rule Research Authorization, as suggested by NMFS, and presents the

process below,
YCWA intends to attach this study plan, once approved by FERC, to its ESA 4(d) Rule Research
Authorization application and scientific collecting permit application.  If the penmits 1ssued by

the agencies differ from the FERC-approved study, YCWA will notify FERC to discuss how to
resolve differences.

ESA 4(d) Rule Research Authorization

Certain activities, including research and enhancement, that may result in the take of certain

threatened species may be approved under ESA Section 4(d). [The permit is issued by NMFS

and has a fixed window for onlme application. The permit provides an authonization for only 1
year, with option of an annual renewal The online permitting application period hosted by
CDFW 15 between mid-September and mid-October. The major steps in this process are: 1)
CDFW must provide for NMFS® review and approve a list of scientific research activities
planned for the coming year. CDFW screens research applications and then works with NMFS to
ensure authorized research does not over utilize the resource; 2) NMFS conducts an ESA Section
7 and Magnuson-Stevens Fishery Conservation and Management Act consultation on the
proposed ssuance of the approval of the research program, resulting in a biological opimon; 3)
NMFS advises CDFW whether the submittal has been approved or rejected within 6 weeks of
the date a complete submittal is received; and 4) researchers are covered under the research limit
as soon as CDFW receives a letter from NMFS® Northwest Regional Administrator that their
submittal has been approved. The permut will require specific identified expenenced biologists
to conduct the work.
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Based on YCWA’s previous expenience, 1f YCWA submits an application for a 4(d) Rule
Research Authorization by mid-Oetober 2013, the permit is likely to be issued no earlier than
March 2014,

Scientific Collection Permit

This permit is issued by the CDFW under Fish and Game Code Section 1002 and Title 14
Sections 650 and 670.7. The permit allows for take, collection, capture, mark, or salvage of fish
for scientific purposes. The permt can be apphed for at any time and takes a mimmum of 26
weeks to process. In addition, a Memorandum of Understanding is required when handling state
listed species, This permit would be required in addition to protections afforded by the Section
4d Rule Research Authorization. A Memorandum of Understanding (MOU) could be developed
within the menth of issuance depending on the availability of the regional biclogist to issue it.

Based on YCWA's previous experience, if YCWA submits an application for a scientific
collecting permit by mid-October 2013, the permit is likely to be granted by November 2013, A
MOU would be developed by the end of December 2013,
£3.2.2 Step 2 - Deployment of Telemetry Array

To evaluate upstream migration behavior in the Yuba River below Narrows 2 Powerhouse, the
telemetry system selected in Phase 1 will be deployed. Receivers will be placed in order that

| detection ranges cover the river from [Just downstream of] Narrows 1 Powerhouse upstream fo | Comment [IWSI: This is unclear where the most
Narrows 2 Powerhouse The area immediately below Narows 2 Powerhouse will have | Gl e e b s Bl
e g ; Y i = SLULKIES: \\ receivers placed to dosument when fish drop out of

out of the reach between Narrows 1 and 2, which
will require one receiver just upstream of Narrows 1
and one just dowstream of Narmws 1, ¥ the later
receiver is nol deployed you will only be able to

detect when the figh is at the bottom of the reach as
in _section 5.1 Study Area. Receivers are needed in the bypass pool as well as in the SbRasedbo exitigit

riffle/transition between the bypass pool and Narrows 2 in order to track movement between the

hwo as aperations transition from one flow source to the other] FHach antenna or hydrophone’s :
detection field would constitute a location or zone where fish presence would be recorded. Ifa

tag 15 detected simultaneously on two neighboring receivers, 1t would be assigned to the one that

had the highest power level recorded.

additional receivers in order to provide positional data of tagged fish in that area to discem
movement behawor (Figure 5.1 1] [rhere is_no _mention of receivers_in _the bypass poo!

F Font: Ttalic

Telemetry receivers and data loggers will be set up to operate autonomously and powered on site
using batteries and solar panels. Installation of the units will require landowner permission,
which may influence the exact position of the monitoring locations. Once the system 1s fully
deployed., it will be tested using test tags prior to commencing fish tagging.

Detection range testing will be conducted to configure the telemetry array to maximize detection
efficiencies at each of the routes and locations. The operation of the system will be confirmed
throughout the study period with the use of beacon tags. The beacon tags will be stationed at
slmlzgic locations within the detection range of either mullip]c or sing]c stations and will emit a
signal at scheduled time intervals, These signals will be detected by the receivers and used to
record the functionality of the system throughout the study period. Data will be downloaded
weekly during mobile tracking surveys.
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5323 Step 3 — Fish Tagging
Target Population Sizes

The estimated number of phenotypic springrun and fall-run Chinook salmon annually passing
upstream of Daguerre Point Dam from 2004 to 2011 was obtained from the R3T (EMT 2013).
These numbers were averaged to obtain a single estimate to use as a population estimate for
calculating a sample size that would be needed to obtain a desired statistical confidence level.
For spring-run Chinook salmon, the average annual number was 1,415 For fall-run Chinook
salmon, the annual average was 4,343, As descibed in Section 4.0 above, past telemetry studies
have shown that 13 percent of tagged fish located above Daguerre Point Dam migrated up to
Narrows 1 and 2 powerhouses. For this study, that percentage was used to estimate the number
of fish frotn the population above Daguerre Point Dam that would be expected in the study area
The spring-run Chinook salmon annual estimate of the population that reach Marrows 1 and 2
powethouses is therefore 13 percent of 1,415 which is 184 fish, and for fall+un Chinook iz 563.
This population estitnate for only the proportion of fish that typically make it up to Narrows 1
and 2 powerthouses was used for cal culating sample size for this study.

The fortnula used to calculate a sample size given the confidence interval param eters was from
Creative Eesearch Systetns online tools for creating scientific surveys and is as foll ows:

N= Lgﬁg)*[l—g)
C
where:
Z =196 for 95% confidence level; alpha = 0.03)
p = parameter (percentage as a decimal — 0.5 used in this case as response i unknown
and the fish will either migrate up or it will not)

¢ = confidence interval (expressed as decimal g +-5% = 03}

Thiz formula iz for an unknown large population, the sample size was corrected for a finite
population (the mean annual escapement) using:

where:

I =the known population (annual mean).
M iz calculated in the previous equation

Table 5.3-1 provides the results of the calculations.

Draft —7/2/13 FERC MNew Study Chinook 3 altm on Radio Telemetry
2013, ¥ uba C ounty Water A gency Pagel5 of 22
Attachment 7-11aB Chinook Salmon Radio Telemetry

Page B-24

©2013, Yuba County Water Agency

August 2013



August 2013

Yuba County Water Agency

Yuba River Development Project

Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

fl'ahle 5.3-1, Estimated required sample sizes for spring-run and fall-run Chinook salmon based on
Schaefer mark-and-recapture phenotypic population estimates from 2004-2011 in the Yuba River.

FERC Project No. 2246

Chinook Salmon Run Type 5% Confidence Interval 10% Confidence Tnterval
Spring-Run (based on mean annual
lition estimate of 184) 125 fish 6 fish
Fall-Run {based on mean anamaal
population cstimate of 565) R s
Total 354 fish J45 fish B _.'l F d: Highlight J
R ded level of confid by YOWA as a practical effort due to challenges with collecting unique fish and not biasing
the study with recaptures. | 1@

The 10 percent confidence interval sample size estimate provides a practical number of fish that
could be captured and tagged while maintaining reasonable statistical rigor. Excessively high tag
requirements (1.e., such as 354 fish needed for a 5% confidence range) may unnecessarily impact
the ESA protected spring-run Chinook.

Fish Capture

Hook-and-line sampling will be used to capture and tag adult spring and fall-mun Chinook from
the Yuba River downstream of the study area below Narrows 1 and in Narrows Pool with the aid
of a professional guide service. Sampling will occur in a phased approach. Spring-run Chinook
salmon will be tagged begmning approximately m June 2014 near the Narrows Pool. Fall-nun
Chinook salmon will be tagged in August and September 2014, Due fo the potential mixing of
runs, August and September 2014 tagging events may also collect additional spring-nin Chinook
salmon. Based on this approach, four sample events would occur. Each sample event will last
up to 10 days in length or conclude when at least 20 fish are tagged, whichever oceurs first,

Due to the variation in run size, tagging a total 46 adult Chinook salmon during each of the four
tagging efforts (i.e., total of 184 fish) may not be feasible. [YOWA will make a good faith effort

to meet the target goal for each tagging effort. If after 10 days of effort at a site the target |~

mumber of fish are not collected and tagged, YCWA will consult with FERC regarding the need
for additional effort|

rragging Procedures

N

| Comment [IW8]: Unelear why you are trying to
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are the statistically significant # for
spring-run and fall-run separately and then adding
them together. Because at all other points in the
study you have assumed similarity between spring
amnd fall s for behmvior purposes, and are not
alterpting to specifically catch a apecific number of
ane or the other, i.c. the first tnip ix likely spring, the
middle two trips and unknown mix, the last tp
likely fall (but aren’t going to genetically test to
actmally determine the & of each mn type tagged) -
then why arc you smalyzing cach nun independently
here for # of fish to tag?

It seems more logical to me to add the mean annual
population estimates together (184 + 565) = 749, 1
did not finish the caleulations but it seems that would
result in about 100 total fish necded for statistical
significance,
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the most fish you would catch is 20 per sample trip,
then you would only amive at 20 total, 20 3 4 - this
would not appear to meet your statistical signifi eance
level. This is confusing beenuse in the next
paragraph you say your intent is to tag 46 fish per
trip (although by my calenlations T believe you
should be after 36 per trip, 145/4 = 36.23),

enteh 184 fich total, table above indicates you are
after 145 fich total for statistical significance. 1
believe 184 fish is the extrapolated # of mean annual
spring-run put forth in this document,

\

Mimmizing fish stress 1s important to reduce the effects of handling and tagging on study results \

and thereby ensure the most accurate data. Best practice techniques to minimize this stress will \

be employed. Water temperature and dissolved oxygen levels are key components for
mamtainmg low stress levels in fish. The water used for holding fish will be contmuously
aerated using air pumps and air stones, and the water in the tanks and tubs will be changed after
each batch of fish is processed. Handling methods can have cumulative effects on fish stress
levels; therefore, fish will be handled as little as possible.

A tagging station will be set up on the side of the river or on a boat and will have portable
holding tanks that contain river water. One tank will be used for anesthetizing fish before
tagging, and the other for recovery. The tagging operation will be set up efficiently so that it 15
easy to handle the fish and immediately place them m an anesthetic bath.  Fish will be
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Comment [TW9]: What if after earlier efforts
you are less than your target # and then in
subscauent tagging efforts the fishing is more
successful and you could excoed the desired trip #
(46) — will you eontinue to tug during that 10-day
wandow pust the 46 in order to “eatch-up™ towards
your statistically significant total? This seems like n
reasonable approach as your statistically signi i cant
fiig based on a tofal and then somewhat arbitrarily
divided into 4. It also seems reasonable that fishing
sueeess will not be consistent between the 4 mps,
wnd coudd have n very low effort followed by much
greater success ut another time.

Comment [JW10]: Please QA/QC this seetion
with previous tagging deseriptions used in the EMT
permit applications for parallel efforts. I you can
nat obtain a copy of the permit application used by
the RMT pleuse notify NMFS and we will locute.,
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anesthetized to loss of equilibrium with tricaine methanesulfonate (MS5-222) at a concentration of
80 milligrams per liter (mg/L) of freshwater. This mixture is approved by the Food and Drug
Administration (FDA ) as an anesthetic for fishes and other cold-blooded animals and neutralized
MS-222 (pH 7) 1s the most effective chemical for anesthetizing salmonids.

Regardless of which telemetry system is selected for the study, all fish will be gastrically tagged.
Gastric-tagging techniques will be similar to those described by Adams et al. (1998). Once the
fish 13 anesthetized (1e., displays loss of equilibrium), it will be removed from the anesthetic
bath, Wlile immobile, fish will be weighed to the nearest 0.1 gram (g), measured to the nearest
millimeter (mm), and the transmitter code confirmed and recorded using a portable receiver. The
unique code will be documented on the datasheet so that the collected data will be associated
with the unique identifier code for each transmitter. All metrics associated with each fish will be
input into the computer data record. The fish will then be placed on a wet foam operating table.
The transmitter will then be inserted into the stomach of the fish through the mouth using a
plastic rod with a 4 mm diameter to gently press the tag down the throat. If radio tags are used,
the radio tag antenna will remam protruding out the side of the mouth and be crimped so that it
trails posteriorly alongside the body of the fish. The fish will then be placed in the recovery
holding tank with aerated freshwater for observation during a 4 to 6 minute recovery period. The
fish will be observed to evaluate short-lerm tagging effects, tag retention, and post-tagging
mortality. Once the fish is deemed fully recovered it will be released nearby where it was
collected and documented with a GPS mark. Fish mortality during the tagging procedure will be
recorded. YCWA will determine appropriate action in the event of excessive fish mortality
through the permitting process with CDFG and NMFS.

5324 Step 4 — Data Monitoring

Stationary Receivers

Data from the telemetry stations will be downloaded onto a field laptop once per week, likely
coinciding with mobile tracking efforts. The data will have information that will include a time
stamp and when a uniquely identified transmitter was detected by the station. The detection log
will be compiled in an Excel database and backed up after each upload.

The detection data will be filtered to ehmmate false detections and noise. Detections that fall
below the background noise threshold, accur prior to the tagged fish release, or those that oceur
in a time sequence that would be impossible for the tagged fish, will be removed from the data
set. The database of valid detections will be used to determine migration rates, timing, and
frequency of upstream and downstream movements, and residence tunes. Data from the
underwater antennas will be used to compile patterns of use within 300 ft below the Narrows 2
Powerhouse outfall. Monitoring will continue through December 15, 2014,

Mobile Tracking

)
Fixed-station array data will be supplemented by fweekly mobile tracking surveys fusing a portable r'f

receiver from a small boat such as a kayak or en foot from shore. tFur each tag detected by mobile

stated.

Comment [JW11]: Flease specify the window
for weekly mobile tracking, one would nssume from
the time of first tag implantation until end of tracking
season, December 13, 2014 — but this should be

tracking, the tag identification code, time of day, date, and GPS coordinates will be recorded. Mobile
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Comment [JW12]: Because you will have
weekly data downloaded from the fix station armay
you will have a fairly aceurate count of how many
tagged fish are in the Study Arca. This number
should be directly compared to mobils tracking
census #'s to see il the kayak / from shore approach
is warking and if one approach is better than the
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tracking would provide more detailed movement and location data outside the focal area below
MNarrows 2, as well as help locate and determine fates of the tagged fish,

5325 Step 5— Data QA/QC

All collected and entered data will be reviewed for accuracy. Data sheets will be reviewed at the
end of each field day by the lead field scientist to ensure all required data cells are populated
appropriately. Finalized datasheets will be entered mto Microsoft Excel or Access database and
then reviewed for entry accuracy. Database quality assurance and quality control (QA/QC) will
consist of a technician reading off the original datasheet information to a second technician
affirming appropriate database entry. Only finalized data will be analyzed and presented within
the Study technical memorandum.

53.2.6 Step 6 — Report and Analysis

At the conclusion of the study, YCWA prepare a final technical memorandum for Phase 1 and 2

that meludes the following sections: 1) Study Goals and Objectives; 2) Methods and Analysis; 3)

Results; 4) Discussion; and 5) Description of Variances from the FERC-approved study, if any.

The technical memorandum will contain relevant fummary data, tables and graphs, and will be a 1 \ )
b.sluml—e_i]uue document, though it will address relevant mformation develop by other studies aﬁﬁ:mfsﬁn'ﬁxx:ﬂgﬁh
ncluding Study 7.11. not be limited to only summary data.

_.—| Comment [JW13]: NMFS requests that t all

The techmecal memorandum will generally describe Chinook salmon movements within the Yuba
River between Daguerre Point Dam and the Narrows 2 Powerhouse and provide detailed fish
movement data between the Narrows 1 and 2 powerhouses, and the area of the Narrows 2
Powerhouse tailrace and bypass pool. A description of flow releases from the Narrows 2
Powerhouse faciliies on a 15-mmute time step for the duration of the telemetry study will be
included, as will mean daily flow at the United States Geological Survey’s Smartsville and
Marysville streamflow gaging stations, Existing information from the 2009, 2010, and 2011
RMT acoustic study will be generally compared to newly collected data.

6.0 Study-Specific Consultation

The study mcludes two study-specific consultations:

o An office-based collaborative assessment will be conducted involving NMFS, USFWS,
CDFW, SWRCB and researcher experience to evaluate up to six telemetry systems that
are more appropriate for montoring Chinook salmon behavior downstream of Narmmows 2
Powerhouse based on the physical environment and river characteristics in the study
reach and the more precise positional data sought. (Phase 1, Step 1.)

o YCWA will consult with NMFS, USFWS, CDFW, SWRCB and established vendors of
telemetry systems (e.g., HTL, Lotek, ATS and Vemco) to determine the best two to three
systems to compare in the field (Phase 1, Step 1).
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. !Al the conclusion of Step 1. YCWA will meet with NMFS, USFWS. CDFW and
SWOQCB to seek collaborative agreement regarding which of the evaluated systems will
be field tested in the next step. If collaborative agreement is not reached, the matter will
be referred to FERC for resolution. (Phase 1, Step 1.}

o The interim technical memorandum will contain relevant summary data, tables and
graphs that provide the results of Steps 1 and 2, and YCWA’s recommendation for a
telemetry system to use in Phase 2. No early than 15 days or later than 30 days after
issuance of the technical memorandum, YCWA will meet with NMFS, USFWS, CDFW
and SWRCB to seek agreement on the telemetry system. If collaborative agreement is
not reached, the matter will be referred to FERC for resolution. (Phase 1, Step 3.)

o YCOWA will notify FERC to discuss how to resolve differences if the permits 1ssued by
agencies differ from the FERC-approved study (Phase 2, Step 1).

s YCWA will make a good faith effort to meet the target goal of tagged adull Chinook
salmon kl e, 46) |1|1 cach of the four tagging efforts. I]f after 10 days of effort during any

=1 Cx

t [IW14]:
this needs to be completed by Scp«:m'ber 15, mu
for permit application reasons

5]: Sec carlier comment,

of the four tagging efforts the target number of fish are not collected and tagged, [‘Y(,WA

will consult with FERC regarding the need for additional effort. (Phase 2, Step 3.)

o YCOWA will provide routine notification to NMFS, USFWS, CDFW and SWRCB
regarding planned field events.

7.0 Schedule

YCWA anticipates for the study to oecur in two phases from 2013 to early 2015, A schedule for
the study is provided below ®

Phase 1 — Evaluation of Telemetry Technologies
Office Evaluation of Up to Six Telemetry Systems (Step 1) .....

Field Evaluation of Up to Three lelemetry Systems (btep 2).
Interim Technical Memorandum (Step 3).... : i

..... October — November 2013
... December 2013 - January 2014

Phase 2 — Tagging and Tracking Fish

Cbtain Necessary Permats (Step 1)...
Deployment of T elemetl}r Array (‘)tep ’7)

.,September 2013 - March 2014
...May - June 2014

Fish Tagging (Step 3).... Il.me September 2014
Data Monitoring (Step -4] ...June — December 15, 2014
Data QA/QC (Step 5) ... July — December 2014

January — March 2015

Report and Analysis (Step 6) ..o

¢ The study schedule for Phase 2 is i on oblaining the v permils and approvals from NMFS and CDFW by the
end of March 2014,
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hd-cw ihis number should be 36 at most, md
possibly less if the significance test is changed

Comment [JW16]: Here it appears you wall stay
out 10 days or until target number of fish are caught
=46 in this case. Tn the section above you state 10
days or until 20 fish arc caught with no cxplanation
of the 20 fish #

... August — September 1 5, 2013 J__.:-‘]'_Funnathed: Highlight
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8.0 Consistency of Methodology with Generally Accepted
Scientific Practices

The methods presented in this study plan are consistent with other generally accepted scientific
study methods concerning anadromous salmomd population assessments, meluding those
conducted by the rescurce agencies in California.

9.0 Level of Effort and Cost

YCWA estimates the cost to complete this study in 2013 dellars is $450,000.
10.0 Attachments

Ths shady plan mcludes one attachment:

e Attachment 7-12A Documentation of Transmittal of Draft Study Plan to NMFS,
USFWS and CDFW for 21 -Day Review and Comment
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August 14, 2013

Mr. John Wooster, Hydrologist
NOAA Fisheries

650 Capitol Mall, Room 5-100
Sacramento, CA 95814

SUBJECT: Yuba River Development Project
FERC Project No. 2246-058 - California
Response to NMFS’ Comments Regarding
Study 7.11a Radio Telemetry Study of Chinook

Dear Mr. Wooster:

This letter provides the Yuba County Water Agency’s (YCWA or Licensee) comments on
the United States Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service’s (NMFS), July 31, 2013 written
comments on YCWA’s plan for Study 7.11a, Radio Telemeiry of Spring- and Fall-Run
Chinook Migratory Behavior Downstream of Narrows 2 Powerhouse. This study is in
support of YCWA’s relicensing of its Yuba River Development Project, Federal Energy
Regulatory Commission (FERC) Project Number 2246 (Project).

COMMENTS
NMFS provided by e-mail a redlined copy of the study plan complete with in-text redline
revisions and comments, Excerpted comments are in italics below along with YCWA’s

responsc.

NMEFS-1: “Please describe the size of the tag, and specifically which tags were used (and
any tag variations used from the 3 years).”

YCWA Response: YCWA added a description to the study plan.

NMFS-2: “This statement is unclear. Are you saying that 13% of all tagged fish, that went
above Daguerre made it to Narrows 1/ 2 area? Part of the confusion is the phrase “closer
to the study area”. I am gleaning what I believe to be the meaning of this statement from
analysis conducted below; however, this is not how [ interprefed the statement during my
first pass.

1220 F Street -+ Marysville, CA 95901-4740 - 530.741.6278 - Fax:530.741.6541
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This statement is important, as this was the type of analysis NMFS previously requested, rather
than the number of total detections as displayed in Table 4.1-3 (which can represent one fish
being detected many times over).

YCWA Response: YCWA added clarifying language to the study plan.

NMES-3: “Step I of Phase I needs to be completed by September 15, 2013 in order that permit
application can be completed with specifying the 2 to 3 technologies that will be field test and
possibly used as an implant. It will be important to provide detailed specifics on a limited
number of potential tags in the permit application.

See parallel change under schedule in Section 7.0.”

YCWA’s Response: YCWA is committed to responding in a timely manner to see the study
through. YCWA will begin work on the study immediately following FERC’s approval.
FERC’s review may result in small to significant changes and with finalization it is not prudent
to initiate the study prior to FERC’s approval. As a result, September 15 may be too early based
on necessary review time and the posibility of revision.

NMES-4: “Please state that this was the permit process used by the RMT and approved by
NMES/CDFW for the acoustic tagging of spring-run in 2009, 2010, and 2011 described above in
Section 4.0.”

YCWA’s Response: YCWA added a description to the study plan.

NMES-5: “This is unclear where the most downstream receiver will be. There should be
receivers placed to document when fish drop out of out of the reach between Narrows 1 and 2,
which will require one receiver just upstream of Narrows [ and one just downstream of
Narrows 1. If the later receiver is not deployed you will only be able to detect when the fish is at
the bottom of the reach as opposed fo exiting it.”

YCWA’s Response: YCWA added a description to the study plan.

NMES-6: “I do not understand why you are calculating the statistically significant # for spring-
run and fall-run separately and then adding them together. Because at all other points in the
study you have assumed similarity between spring and fall run for behavior purposes, and are
not attempting to specifically catch a apecific number of one or the other, i.e. the first trip is
likely spring, the middle two trips an unknown mix, the last trip likely fall (but aren’t going to
genetically test to actually determine the # of each run type tagged) — then why are you analyzing
each run independently here for # of fish to tag?

It seems more logical to me to add the mean annual population estimates together (184 + 563) =
749. 1did not finish the calculations but it seems that would result in about 100 total fish needed
for statistical significance.
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The way this is written, that you will conclude after which ever occurs first, then the most fish
vou would catch is 20 per sample trip, then you would only arrive at 80 total, 20 X 4 — this would
not appear to meet your statistical significance level. This is confusing because in the next
paragraph you say your intent is to tag 46 fish per trip (although by my calculations I believe
you should be after 36 per trip, 145/4 = 36.25).

Unclear why you are trying to catch 184 fish total, table above indicates you are after 145 fish
total for statistical significance. I believe 184 fish is the extrapolated # of mean annual spring-
run put forth in this document,” :

YCWA’s Response: YCWA combined the populations as suggested and therefore reduced the
total tag pool for 10 percent variance to 85 fish.

NMES-7: “What if after earlier efforts you are less than your target # and then in subsequent
tagging efforts the fishing is more successful and you could exceed the desired trip # (46) — will
you continue to tag during that 10-day window past the 46 in order to “catch-up” towards your
statistically significant total? This seems like a reasonable approach as your statistically
significant # is based on a total and then somewhat arbitrarily divided into 4. It also seems
reasonable that fishing success will not be consistent between the 4 trips, and could have a very
low effort followed by much greater success at another time.”

YCWA'’s Response: YCWA clarified in the study plan that effort would be made to “catch-up”
with more effort on total tagged fish if overall goals were not achieved but goals for the trip were
met. For instance if a tag team collected their trip quota of 25 fish prior to the ten day sample
period finishing, but were behind in total count, they would continue to sample for the remainder
of 10 days to catch-up.

NMFS-8: “Please QA/QC this section with previous tagging descriptions used in the RMT
permit applications for parallel efforts. If you can not obtain a copy of the permit application
used by the RMT please notify NMFS and we will locate.”

YCWA'’s Response: YCWA clarified by e-mail that the current methods were reflective of the
methods described in the study reports by the RMT, but the official permit was not available
unless NMFS were to locate it. NMFS agreed to locate the report and consideration will be made
to comply with past requirements as necessary for fish handling if stated in the previous permit.

NMES-9: NMFS stated, “Please specify the window for weekly mobile tracking, one would
assume from the time of first tag implantation until end of tracking season, December 13, 2014 —
but this should be stated.”

YCWA'’s Response: YCWA added the tracking window as suggested by NMFS.

NMFS-10: “Because you will have weekly data downloaded from the fix station array you will
have a fairly accurate count of how many tagged fish are in the Study Area. This number should



Mr. John Wooster
August 14, 2013
Page 4 of 4

be directly compared to mobile tracking census #'s to see if the kayak / from shore approach is
working and if one approach is betier than the other of potentially if both approaches are
needed.”

YCWA’s Response: YCWA added a description to evaluate the mobile tracking method and
prioritize the most effective approach. -

NMFS-11: “NMFS requests that t all tracking data be provided in the form of an Appendix (or
similar fashion) and an electronic database and not be limited to only summary data.”

YCWA’s Response: YCWA added a statement in the study plan that the appendix will be
provided.

NMFES-12: “As mentioned previously, this needs to be completed by September 15, 2013 for
permit application reasons.”

YCWA’s Response: NMEFS is referencing an effort to complete the desktop evaluation by
September 15. YCWA is committed to responding in a timely manner to see the study through.
YCWA will begin work on the study immediately following FERC’s approval. September 15
may be too early based on necessary review time.

NMFS-13: “See earlier comment, I believe this number should be 36 at most, and possibly less
if the significance test is changed”

YCWA'’s Response: YCWA revised the study plan.

NMFES-14: “Here it appears you will stay out 10 days or until target number of fish are caughi -
46 in this case. In the section above you state 10 days or until 20 fish are caught with no
explanation of the 20 fish #.”

YCWA’s Response: YCWA revised the description.
If you have any questions regarding these comments, please contact me.

Sincerely,

AM« 7/ /‘jiﬂ‘ﬁju L7

Curt Aikens
General Manager
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Mr. Daniel Welsh

U.S. Fish and Wildlife Service
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, CA 95825-1846

SUBJECT: Yuba River Development Project
FERC Project No. 2246-058 - California
Response to NMFS’ Comments Regarding
Study 7.11a Radio Telemetry Study of Chinook

Dear Mr. Welsh;

This letter provides the Yuba County Water Agency’s (YCWA or Licensee) comments on
the United States Department of Interior, Fish and Wildlife Service’s (USFWS), July 31,
2013 written comments on YCWA’s plan for Study 7.11a, Radio Telemetry of Spring- and
Fall-Run Chinook Migratory Behavior Downstream of Narrows 2 Powerhouse. This study
is in support of YCWA’s relicensing of its Yuba River Development Project, Federal Energy
Regulatory Commission (FERC) Project Number 2246 (Project).

COMMENTS

USFWS provided a letter with written comments. Excerpted comments are in italics below
along with YCWA’s response.

USKFWS-1: “The Service supports the collaborative approach suggested by YCWA to
evaluate various fish tracking systems and to field test those systems that may fulfill the
study goals and objectives.”

YCWA’s Response: YCWA looks forward to working with USFWS staff in this
collaborative approach.

USKFWS-2: “The Service also recommends that the use of other sampling techniques be
explored, such as operation of a fish trap ai the Daguerre Point Dam fish ladder,
electrofishing, and/or trammel netting in order to minimize the amount of effort needed to
tag "a statistically significant sample of anadromous salmonids."

YCWA'’s Response: YCWA discussed with NMFS and FERC the usage of other sampling
techniques. While other methods were considered initially, when the study was focused
towards the Narrows Reach it was determined hook-and-line was the best approach.

1220 F Street Marysville, CA 95901-4740 - 530.741.6278 - Fax:530.741.6541
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Sampling at Daguerre Point Dam with a trap net would require either relocating fish to the
study area which provides bias due to unnatural concentrations and added stress. Collecting
fish downstream also provides little assurance that those fish will reach the study area,
resulting in additional effort, cost, and handling of ESA fish. It was determined the most
appropriate effort would be angling near the study area. YCWA has stated that if catch
numbers are low that consultation will occur, which could review overall methods and
expectations.

If you have any questions regarding these comments, please contact me.

Sincerely,

Curt Aikens
General Manager





