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SECTION 1: INTRODUCTION

The Lake Chelan Hydroelectric Project (Project) is owned and operated by the Public Utility
District No. 1 of Chelan County (Chelan PUD). The Federal Energy Regulatory Commission
(FERC) license for operation of this project (License), issued on November 6, 2006, authorizes
Chelan PUD to operate the Lake Chelan dam and powerhouse for a period of 50 years. As part of
the normal operation of the Project, Chelan PUD withdraws water from Lake Chelan for power
generation and discharges that water through the powerhouse into an excavated tailrace, which
leads to the confluence of the Chelan River and the Columbia River. Flows released from the
Chelan Dam follow the natural channel of the Chelan River, joining with the powerhouse tailrace
flows and discharging to the Columbia River. As a requirement of the new License, minimum
flows were established for the Chelan River and that flow was initiated on October 15, 2009.

The License incorporated conditions regarding biological objectives that were anticipated to be
achieved in the Chelan River and Project tailrace. These biological objectives are set forth in the
Chelan River Biological Evaluation and Implementation Plan (CRBEIP), which is part of the
Lake Chelan Settlement Agreement (October 8, 2003) and is incorporated into the License as
Appendix A. The Washington State Department of Ecology (Ecology) incorporated these
biological objectives into their 401 Water Quality Certification for the Lake Chelan
Hydroelectric Project (Certification) and the FERC, in turn, incorporated the terms and
conditions of the Certification into the License. One of the conditions incorporated into the
License requires Chelan PUD to file Biological Objectives Status Reports every two years,
beginning four years after the effective date of the License. On March 11, 2010, Chelan PUD
filed for an extension of time to complete the structural changes to the Project necessary to
implement minimum flows and other measures necessary for achievement of the biological
objectives, and also to change the dates for the Biological Objectives Status Reports such that
they would begin four years after implementation of the minimum flows. On May 19, 2010,
FERC granted this time extension, which set the date for the first report to be due April 30, 2013.
This second Biological Objectives Status is due April 30, 2015.

The purpose of this Biological Objectives Status Report is to: (1) summarize the results of
monitoring and evaluation program detailed in the CRBEIP and evaluate the need for
modifications to that program; (2) describe the degree to which the biological objectives have
been achieved, and the prospects for achieving those objectives in the next reporting period; (3)
review management options taken to meet those biological objectives; and (4) recommend any
new or modified restoration and/or monitoring and evaluation measures that are needed to meet,
to the extent practicable, the biological objectives. Such recommendations shall contain a
schedule for timely implementation. The Chelan River study reaches and biological objectives
are shown in Figure 1-1 and Table 1-1.

Draft Report Lake Chelan Project No. 637
March 16, 2015 Page 1 FN: #44658
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This report describes the results of monitoring and evaluation programs that have been
implemented since placement of spawning gravels in the Project tailrace (2008) and completion
of the spawning and rearing habitat in Reach 4 of the Chelan River (Habitat Channel) and
implementation of minimum flows (October 2009). This report is organized into three sections
that pertain to specific biological objectives described in the CRBEIP: (1) biological objectives
for Chinook salmon; (2) biological objectives for steelhead trout; and (3) biological objectives
for cutthroat trout. There are specific measurement objectives for Chinook Salmon and steelhead
trout in this report, including spawning survey counts, distribution of redds, intragravel dissolved
oxygen levels, egg to fry emergence survival rates and presence of rearing juveniles. The

measurement objective for cutthroat trout is the presence of 200 fish at various age classes.

Table 1-1. Criteria for achievement of biological objectives in the Chelan River.

Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Areas developed
to support .
Chinook spawning meet F|el_d measgrement to
design habitat conf_lrm achievement of | Years 1 - 10,
Spawning characteristics physical parameters. The | as needed to
Habitat (depth, velocity, presence an-d SUccess of | set flows or Must be met Must be met
Reach 4 and | and substrate) at spawning fish W.'” also furth_er
Tailrace the design flow be cons@ere_d in the modify
(as-built determmatlon of channel
functionality) achievement.
Determine if
Project effect.
Continue until
all feasible and
reasonable
habitat
measures to
Chinook Distribution of Maintain ;Ejgft\i/\?;?ri
spawning use Spawning use, numbers, Actions implemented
Spawning should reflect distribution and habitat | Years 1 - 10, No additiolnal When no '
Habitat Use distribution of characteristics of as needed to - .
actions further feasible
Reach 4 and constructed selected redds. set flows needed and reasonable
Tailrace spawning habitat Qualitative judgment . -
actions exist,
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented
Draft Report Lake Chelan Project No. 637
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Chinook
During all scheduled
Spawning (non-emergency)
Habitat powerhouse shutdowns, Years 1-5.
Quality, Intragravel tailrace intragravel DO Extend if Must be met Must be met
Reach Dissolved monitored hourly. additional unless unless
4/Tailrace, Oxygen During egg incubation, measures determined determined not
Conditions > 6.0 mg/l tailrace and Reach 4 needed oras | notaProject | aProject effect
suitable for intragravel DO recommended effect
survival monitored each week by CRFF
from egg to hourly for at least one
emergence 24-hour period
Determine if
Project effect.
Continue until
all feasible and
reasonable
Chinook habitat
. Egg to measures '[_O
Spawning . achieve this
Success emergence Mal_ntam objective are
Reach ' success equal to At least 10% of_redds Actlc_ms. implemented
. > 80% of capped and studied for No additional '
4/Tailrace, - Years 1-5 - When no
Conditions Methow River egg to emergence actions further feasible
. average or 70% | success or other method needed
suitable for . and reasonable
. survival, recommended by CRFF . -
survival whichever is less actions exist,
from egg to CRFF will
emergence recommend
whether or not
Chelan PUD
should continue
measures
implemented
Draft Report Lake Chelan Project No. 637

March 16, 2015
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Fish Species
and Use

Biological
Objective

Measured Parameters

Evaluation
Timeframe

Actions if
Biological
Objective
Achieved

Actions if
Biological
Objective Not
Achieved

Chinook

Juvenile
Rearing
Habitat Use,
Reach
4/Tailrace

Presence and use
of available
habitat

Snorkel surveys from
emergence until fish
move into Columbia
River (emergence —

June). Qualitative
judgment

Years 1-5.
Extend for
next 5 years
if fry use is
low

Maintain
Actions.
No additional
actions
needed

Determine if
Project effect.
Continue until
all feasible and

reasonable
habitat
measures to
achieve this
objective are
implemented.
When no
further feasible
and reasonable
actions exist,
CRFF will
recommend
whether or not

Chelan PUD

should continue
measures
implemented

Chinook

Adult Use of
Habitat,
Reach
4/Tailrace

Adult production
of fish produced
in Chelan River

Ratio of Chelan River
origin/other origin adult
carcasses in spawning
population

Years 1-10

Maintain
Actions.
No additional
actions
needed

Continue until
all feasible and
reasonable
habitat
measures to
achieve the
objectives
identified in 7-
10 are
implemented.
When no
further feasible
actions exist
and objectives
not attained or
the goal not
achieved,the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Areas developed
to support Field measurement to
Steelhead spawning meet - -
. - confirm achievement of
design habitat -
. o physical parameters. The
Spawning characteristics resence and success of
Habitat (depth, velocity, P S . Years1-10 | Must be met Must be met
Reach 4 and | and substrate) at spawning fish will also
. ; be considered in the
Tailrace the design flow L
. determination of
(as-built .
o achievement.
functionality)
Determine if
Project effect.
Spawning use, numbers, Continue until
Steelhead Distribution of distribution and habitat Maintai all feasible and
: - aintain
spawning use characteristics of Years 1 - 10, Actions reasonable
Spawning should reflect selected redds. extend if No ad ditio.nal habitat
Habitat Use distribution of Qualitative judgment. additional actions measures are
Reach 4 and constructed Spawning surveys years measures needed implemented. If
Tailrace spawning habitat 1-2 biweekly, weekly needed can’t reach use
years 3-10, March — May objective,
or as needed to set flows maintain habitat
achieved
Steelhead
During all scheduled
Spawning (non-emergency)
Habitat powerhouse shutdowns, Years 1-5.
Quality, Intragravel tailrace intragravel DO Extend if Must be met Must be met
Reach Dissolved monitored hourly. additional unless unless
4/Tailrace, Oxygen During egg incubation, measures determined determined not
Conditions > 6.0 mg/l tailrace and Reach 4 needed oras | notaProject | aProject effect
suitable for intragravel DO recommended effect
survival monitored each week by CRFF
from egg to hourly for at least one
emergence 24-hour period
Steelhead DeFermlne if
Project effect.
Egg to : .
Spawnin emergence Continue until
Spuccessg success% ual to Maintain all feasible and
' g At least 10% of redds Actions. reasonable
Reach > 80% of capped and studied for No additional habitat
4/Tailrace, Methow River PP Years 1-5 X
L egg to emergence actions measures are
Conditions average or 70% .
- . success or other method needed implemented. If
suitable for survival, ,
. : . recommended by CRFF can’t reach use
survival whichever is Lo
from egg to larger o_bjec_tlve,
emeraence maintain best
g habitat achieved
Draft Report Lake Chelan Project No. 637
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Fish Species
and Use

Biological
Objective

Actions if
Biological
Objective Not
Achieved

Actions if
Biological
Objective
Achieved

Evaluation

Measured Parameters Timeframe

Steelhead

Juvenile
Rearing
Habitat Use,
Reach
4/Tailrace

Fry presence and
use of available
habitat

Determine if
Project effect.
Continue until
all feasible and

reasonable
habitat are
implemented.
When no
further feasible
actions exist
and objectives
not attained or
the goal not
achieved, the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented.

Snorkel surveys from
emergence until fish
move into Columbia
River. 8 times per year,
only when redds
observed in area.
Qualitative judgment

Maintain
Actions.
No additional
actions
needed

Years 3-10

Steelhead

Outmigrant
success

Adult production
of fish produced
in Chelan River
— net benefit to
ESU

Continue until
all feasible and
reasonable
habitat
measures to
achieve the
objectives
identified in 7-
10 are
implemented.
When no
further feasible
actions exist
and objectives
not attained or
the goal not
achieved,the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented

Maintain
Actions.
No additional
actions
needed

Best professional
judgment of CRFF
and/or new technology
showing adult origin

Years 5-10

Draft Report

March 16, 2015
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Years 1-5
will serve as
establishment
. 1 200 fish
not achieved Determine if
in year 5, Project effect.
then either Continue until
Presence of 200 continue all feasible and
fish including studies for: reasonable
various age A-10 years habitat
classes. Habitat beyond year 5 measures are
improvements of New implemented.
for cutthroat, as Snorkeling surveys, License to When no
c related to water | number, distribution, age | allow natural further feasible
utthroat - . L . .
Habitat te_mperature may | of re§|dent fish. Cross- cutthroa}t Mal_ntaln act|0n§ e>§|st
R . include: new, sectional and average colonization actions and objectives
eaches 1-3 .
naturally evolved stream temperature from Lake not attained or
stream channel, measurements. Flow Chelan; or B- the goal not
riparian shade; measurements. 5 years achieved, the
thermal beyond year 5 CRFF will
refugia/pumping of New recommend
studies; License if no whether or not
increased flows natural Chelan PUD
colonization should continue
is evident and measures
test sample of implemented.
cutthroat is
deemed
necessary by
CRFF
Draft Report Lake Chelan Project No. 637
March 16, 2015 Page 7 FN: #44658
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Continue until
all feasible and
reasonable
habitat
measures to
achieve the
objectives
Cutthroat identified in 7-
10 are
Create Maintain implemented.
habitat to L . When no
support a . . Numb_er of fish via Actlc_m_s. further feasible
. 200 resident fish snorkeling surveys as Years 5-10 No additional . .
viable R - actions exist
; specified in Table 7-10 actions S
population needed and objectives
of cutthroat not attained or
trout in the goal not
Reaches 1-3 achieved, the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented
Draft Report Lake Chelan Project No. 637

March 16, 2015
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SECTION 2: BIOLOGICAL OBJECTIVES FOR CHINOOK SALMON

2.1 Spawning Habitat for Chinook Salmon Meets Design Characteristics

The CRBEIP states that “salmon and steelhead spawning habitat will be created in Reach 4 and
the tailrace, with the objective to create suitable depth, cover, velocity and substrate conditions
for these fish. These parameters can be measured independently of fish use, although fish use is
the best evidence of achievement. The criteria for achievement are to document that habitat was
created and maintained, in accordance with the preference curves established in the IFIM study.
Alternatively, if adult fish runs are strong and colonization occurs during the evaluation period,
then the presence and success of spawning fish will also be considered in the determination of
achievement. Achievement will be evident if spawning fish are distributed in suitable areas in the
tailrace, Reach 4 and below the confluence of Reach 4 and the tailrace. Lack of fish will not be
termed a failure without evidence that a Project effect prevented fish from using the habitat.”

Chinook salmon spawning has been observed in the Project tailrace at its confluence with the
Columbia River since the 1980s, with redd counts prior to 1993 ranging from 16 — 69 redds per
year (Chelan PUD, 1991). Documented redd counts (Hillman, et al. 2014) since 1998 (Table 2-1)
steadily increased over the years as bed load accumulations increased the area of useable
spawning habitat, which was a result of natural gravel movement during spill operations under
previous licenses for the Project (Figure 2-1). The fish per redd (FPR) and escapement estimates
in Table 2-1 are based on the male:female sex ratio of summer Chinook sampled at Wells Dam
(Hillman, et al. 2014).

Figure 2-1. Chelan River Historical Redd Counts.

Chelan River Chinook Salmon Redd Counts

Number of Redds
— |

300
Habitat Channel
Completed 2009
200 \/N 3
Tailrace Gravel Area
Increased 2008
100
// v

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year
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The tailrace spawning habitat was created in 2008, with fish use observed in that year.
Additional Chinook and steelhead spawning habitat was created in 2009, with the habitat
available for use by Chinook in that year. The design parameters (depth, cover, velocity,
substrate) defined in the CRBEIP were successfully constructed according to 30%, 60%, 90%
and final design plans that were reviewed and approved by the CRFF (Appendix A).
Confirmation that suitable spawning habitat for Chinook was created in the tailrace and in Reach
4 did not require post-construction physical measurements because both areas of new habitat
were immediately colonized by Chinook salmon in the first year following construction.

Table 2-1. Chelan River Chinook Redd Counts and Escapement Estimates.

Year FPR Redds Escapement
1998 3.00 30 90
1999 2.20 63 139
2000 3.40 196 666
2001 4.10 240 984
2002 2.30 253 582
2003 2.42 173 419
2004 2.27 185 420
2005 2.93 179 524
2006 2.02 208 420
2007 2.20 86 189
2008 3.25 153 497
2009 2.54 246 625
2010 2.81 398 1118
2011 3.10 413 1280
2012 3.07 426 1308
2013 2.31 729 1684
2014 2.75 400 1100

2.2 Chinook Salmon Use of Spawning Habitat Throughout Constructed Habitat
The achievement of this biological objective has been documented through spawning survey
redd counts, which show use by Chinook salmon has increased since the construction of this
habitat. Since gravel placement in the tailrace and construction in Reach 4 of the Habitat
Channel, the combined Chinook redd counts in the tailrace, in the Habitat Channel and in the
Columbia River below the confluence have increased from 86 in 2007 and 153 in 2008 to 400 in
2014, with a high count of 729 in 2013 (Table 2-1). Prior to 2008, the highest redd count was
253. Spawning has also been distributed throughout the available habitat created in the tailrace
and in the Reach 4 Habitat Channel (Table 2-2), with all areas being used.

Draft Report Lake Chelan Project No. 637
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Table 2-2. Chelan River Chinook and Coho Redd Count Distributions.

Year Tailrace Reach 4 Columbia R Total
2008 153 NA In tailrace count | 153
2009 129 79 58 266
2010 234 115 49 398
2011 192 178 48 418
2012 231 139 56 426
2013 320 269 140 729
2014 246 78 76 400

2.2.1 Temporary Habitat Channel Flow Reduction and Chinook Salmon Spawning Habitat
Availability

Flow provided in the Chelan River Habitat Channel for steelhead and Chinook salmon is a
minimum of 320 cfs by a combination of spill and pumping, per the Chelan River Biological
Evaluation and Implementation Plan (CRBEIP). Currently, 5 pumps are used to meet the
minimum spawning flow requirement in the Habitat Channel. Due to the complexity and,
according to PUD engineers, reduced reliability of variable speed pumps, the pump station was
designed to provide 240 cfs at minimum tailwater elevations (maximum "lift" from intake screen
to canal, which means minimum discharge per pump). This assures that the 320 cfs minimum
flow would always be provided when the minimum instream flow from the lake matches the
80 cfs minimum flow from that source. However, at normal tailwater elevations, the 5 pumps
actually discharge from 250-260 cfs (about 50-55 cfs each), and the total Habitat Channel flows
during both the Chinook and steelhead spawning periods have been 340-350 cfs.

Washington Department of Ecology (Ecology), Washington Department of Fish and Wildlife
(WDFW), and Chelan PUD staff have commented that water velocities being provided in the
Habitat Channel currently, particularly for steelhead, may be too high, based on Habitat
Suitability Index (HSI) measurements, flow observations in stream margin habitat and log
structures during early rearing of Chinook salmon fry, and best professional judgment that the
Habitat Channel “just looks better” at lower flows. A remedy for reducing flows in the Habitat
Channel for Chinook salmon and steelhead spawning and Chinook salmon fry early rearing is to
reduce the number of pumps operated during the March 15 through May 15 steelhead spawning
period. Lower flows can be provided by reducing pump operations from 5 pumps to 4 pumps
(200-208 cfs) and adjusting the Low level Outlet (LLO) output, if desired, to be greater than 80
cfs to provide a total flow in the Habitat Channel in the range of 280 cfs — 320 cfs.
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A proposed temporary change in pumped flow operation, developed by the Chelan River Fishery
Forum (CRFF), is a follows:

Proposal

1. Conduct a pump station reduced flow operation during the Chinook spawning period in
2013

2. Operate 4 pumps instead of 5 pumps from October 15 through November 30, 2013

3. Conduct Chinook salmon spawning ground surveys, as required by the Lake Chelan
comprehensive Settlement Agreement (SA)

4. Compare Chinook salmon redd distribution in the Habitat Channel in 2013 to redd
distribution from spawning ground survey redd mapping from 2009 through 2012

5. If Chinook salmon redd distribution in the Habitat Channel appears to be similar in 2013
to previous years, then conduct the same pump station operation (4 pumps versus 5)
during the steelhead spawning period, March 15 through May 15, in 2014

6. If Chinook salmon redd distribution in the Habitat Channel appears to be significantly
different in 2013 to previous years, then return to 5 pump operation for the steelhead
spawning period in 2014.

Operation of 4 pumps, instead of 5 pumps, was implemented during the 2013 and 2014 Chinook
salmon spawning periods (October 15-November 30) and 2014 steelhead spawning period
(March 15-May 15). Results for the 2013 Chinook salmon and 2014 steelhead are reported in
this report. Data from Chinook salmon 2014 are still being analyzed at the writing of this report
and 2015 steelhead data have yet to be collected. These results will be reported in the next
Biological Objectives Status Report.

Information displayed in Table 2-3 show comparison of Chinook salmon redd locations and
proportions in the various subsections of the Chelan River Habitat Channel from 2009 through
2013. Five pumps were used to provide spawning flows in 2009 through 2012, and four pumps
were used in 2013. Section 1 is the section immediately below the bottom-end riffle in the
Habitat Channel, very close to the confluence with the Chelan tailrace, working upstream to
Section 7 that is located immediately below the pump station canal discharge pool. The Pool
section includes the pump station discharge pool and large pool upstream to the first rapids at the
bottom end of the Chelan River Gorge.
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Table 2-3. Comparison of Chelan River Habitat Channel Chinook Salmon Spawning
Under 4 Pump versus 5 Pump Operation

2013 2012 2011 2010 2009
4 pump operation | 5 pump operation | 5pump operation | 5 pump operation | 5 pump operation

No. Redds| Prop. [No. Redds| Prop. [No. Redds| Prop. |No. Redds| Prop. [No. Redds| Prop.
Section 1 10 0.04 2 0.01 5 0.03 5 0.04 4 0.05
Section 2 67 0.25 48 0.35 54 0.30 38 0.33 22 0.28
Section 3 39 0.14 13 0.09 19 0.11 13 0.11 8 0.10
Section 4 55 0.20 19 0.14 25 0.14 25 0.22 14 0.18
Section 5 32 0.12 19 0.14 25 0.14 13 0.11 11 0.14
Section 6 24 0.09 19 0.14 22 0.12 14 0.12 13 0.16
Section 7 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Pool 42 0.16 19 0.14 28 0.16 7 0.06 7 0.09
Total 269 1.00 139 1.00 178 1.00 115 1.00 79 1.00

Information displayed in Table 2-4 highlight the sections of the Habit Channel ranked in order of
proportion of redds constructed, which could be interpreted as preference, by Chinook salmon
from 2009 through 2013. As stated previously, five pumps were used to provide spawning flows
in 2009 through 2012, and 4 pumps were used in 2013.

Table 2-4. Comparison of Chelan River Habitat Channel Chinook Salmon Redd
Distribution Under 4 Pump versus 5 Pump Operation

2013 2012 2011 2010 2009

4 pump operation

5 pump operation

5 pump operation

5 pump operation

5 pump operation

Total redds = 269

Total redds = 139

Total redds = 178

Total redds = 115

Total redds = 79

Rank
1 Section 2 Section 2 Section 2 Section 2 Section 2
2 Section 4 Section 4 (tie) Section 4 Section 4 Section 4
3 Section 3 Section 5 (tie) Section 5 Section 6 Section 6
4 Section 5 Section 6 (tie) Section 6 Section 3/5 (tie) Section 5

Degree of Achievement of Objective

This objective has been fully achieved. The Project is being operated to maintain the
achievement of this objective by managing Lake Chelan spill levels to protect the Reach 4
Habitat Channel from damage due to high flows and to limit bed load accumulations in the
tailrace spawning habitat at the Reach 4 confluence. In the summer of 2014, bed load
accumulations of river cobble at the confluence of the Reach 4 high flow channel were excavated
to reduce the potential of Chinook redd dewatering during low water conditions in the Columbia
River. The river cobbles removed were suitable spawning gravel material and were stockpiled on
the shoreline at the site for potential future use. Redd surveys in the fall of 2014 documented
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Chinook spawning use in the excavated area, demonstrating that the maintenance operation
maintained the depth, velocity and substrate characteristics suitable for Chinook spawning.

2.3 Chinook Salmon Tailrace Intragravel Dissolved Oxygen > 6.0 mg/l

The License required that the Project be operated to achieve the CRBEIP biological objective to
provide conditions suitable for Chinook salmon survival from egg to emergence. Specifically the
requirement is to operate the Project powerhouse to maintain intragravel dissolved oxygen
(IGDOQ) levels of 6.0 mg/l or higher to support survival of Chinook salmon from egg deposition
to emergence. If it is not reasonable and feasible to operate the powerhouse to meet this
requirement, or if the spawning gravel placed in the tailrace does not have sufficient permeability
to meet this requirement, then the CRBEIP allows for alternative actions, such as use of the
pump station to increase water circulation in the tailrace or physical modification of the habitat
through addition of more permeable substrate and/or use of pumps and pipes under the substrate
to create upwelling flows within the spawning gravel.

Studies to determine the level of powerhouse operation needed to meet IGDO requirements were
initiated in the fall of 2011. Three years of study, with dissolved oxygen meters taking hourly
IGDO readings in the egg pockets of 10 redds, tested different periods of powerhouse outages
and powerhouse flow levels. These tests indicated that operation of the powerhouse with one
turbine at minimum generation (approximately 850 cfs) generally maintains intragravel dissolved
oxygen levels above 6.0 mg/l (Figure 2-2). There were two redds that did show lower IDGO
levels during minimum generation (T1 and C5), however live fry were found at both locations
when the IGDO sensors were removed in late March. The sensors are inserted into PVC pipe
housings with the end in the egg pocket perforated with numerous small drill holes. These holes
and the sensors inside the pipe can become fouled over the long deployment period, which may
contribute to the decline in IGDO levels measured in these redds late in the study. Also, the
permeability of salmon redds declines over time as periphyton recolonizes the surface of the
redd, while biological oxygen demand increases over time as eggs hatch and dead eggs decay.

Draft Report Lake Chelan Project No. 637
March 16, 2015 Page 14 FN: #44658





Chelan River Biological Objectives 2015 Status Report

Figure 2-2. Dissolved oxygen levels in Chinook salmon redd egg pockets with one turbine
running at minimum generation, 2013-2014.
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The 2013 results also indicated that IGDO levels above 6.0 mg/l can be maintained in the
majority of redds with periods of two or three hours with no powerhouse flow, even over
repeating cycles, when followed by at least one hour of operation with one turbine at minimum
generation. However, some redds will not maintain IGDO levels above 6.0 mg/l with no
powerhouse flow for three hour periods, particularly later in the incubation period in February
and March. Three of the ten redds (T1, C3 and C5) monitored in the 2013-14 incubation period
had a number of IGDO readings below 6.0 mg/l, while some of the other redds occasionally

dipped below that level (Figure 2-3).
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Figure 2-3. Dissolved oxygen levels in Chinook salmon redd egg pockets with powerhouse
flow off for periods of approximately three hours, 2013-2014.
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Monitoring of IGDO levels in ten redds in the tailrace is currently in progress for a fourth year to
confirm these results. Due to high fall and winter inflows into Lake Chelan, there have not been
any minimum generation studies this year. However, there have been some periods of three
hours with no powerhouse flow during diver operations to sample redds for egg-to-emergence
survival studies. The results are similar to the previous studies, further confirming the level of
IGDO protection provided with intermittent operation of the powerhouse (Figure 2-4). As in the
previous year, IGDO levels remained well above 6.0 mg/l during intermittent periods with no
powerhouse flow during the months of December and January, but in February there were two
redds with IGDO levels below 5 mg/l and three others with IGDO that dipped below 6.0 mg/I.
Two more dive operations are scheduled for March, 2015.
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Figure 2-4. Dissolved oxygen levels in Chinook salmon redd egg pockets with powerhouse
flow off for periods of approximately three hours, 2014-2015.
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Deagree of Achievement of Objective

The objective of providing minimum IDGO levels of 6.0 mg/l can be met by maintaining
powerhouse flows with one turbine operating at minimum generation flows. Over the past two
years, extensive modeling work has been undertaken by Chelan PUD to develop operating
procedures that will manage power generation operations to best meet both the tailrace IDGO
requirements and refill timing requirements for recreational use in Lake Chelan. These operating
procedures incorporate, at a minimum, operation of one turbine at minimum generation
throughout the incubation period to maintain IDGO levels.

2.4 Eqg to emergence success equal to > 80% of Methow River average or 70% survival
Studies of Chinook egg to emergence survival were also initiated in 2011, in conjunction with
the IGDO studies. A recent set of studies conducted in the Columbia River, Hanford Reach,
measured egg to emergence survival for Chinook salmon, using a technique they developed
suitable for placing a known number of eggs in a container with local substrate in a manner that
can be done by divers in relatively deep, flowing water (Oldenburg et al. 2012). The Hanford
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Reach studies used cylindrical egg tubes (CET) to place 100 eyed eggs in the tube, then
manually excavated an area to simulate a redd, and burying the CET at the same depth as found
in the egg pockets of nearby, natural redds. At the end of the study, the CETs are retrieved and
the number of live Chinook fry counted in the CET provides an estimate of egg to emergence
survival. Chelan PUD adapted this study methodology to address the biological objective that
egg to emergence survival be either greater than 80 percent of the average egg to emergence
survival in good quality spawning areas in the Methow River or meet 70 percent survival
outright, whichever is less.

The 2011-2012 study was designed to evaluate egg to emergence survival in four different areas,
including: (1) the tailrace in the area filled with gravel to create more spawning habitat; (2) the
area at the confluence of the tailrace and Reach 4 of the Chelan River, where the spawning
gravel has accumulated as a result of natural processes; (3) in the Columbia River on the alluvial
fan formed below the confluence of the Chelan and Columbia rivers; and (4) in the Chelan River
Habitat Channel. The new spawning gravels placed in the tailrace and the spawning areas in the
Habitat Channel were the areas being tested to determine if the biological objective for egg to
emergence survival is being met in these constructed areas. The naturally occurring spawning
areas at the confluence of the tailrace and Reach 4 and on the alluvial fan in the Columbia River
were meant to serve as a natural control for comparison.

The CET studies were repeated for three years, but the use of CETs was only successful in the
Habitat Channel. In the tailrace and in the Columbia River, most of the eggs in CETs died prior
to hatching or shortly after hatching, as also happened with CET control sites placed in the
tailrace with just a light covering of cobble. This was contrasted with apparently successful
incubation and fry survival observed in natural Chinook redds by divers when replacing or
removing dissolved oxygen sensors. However, the CETs did function well in the shallower water
and higher velocities of the Habitat Channel. The CET methodology in the tailrace was replaced
with monthly direct sampling of Chinook redds by divers to determine egg to emergence
survival. These redd sampling studies were conducted during the 2013-2014 incubation period
and are currently in progress for the 2014-2015 incubation period.

The CET studies in the Habitat Channel have demonstrated that egg to emergence survival
exceeds 70 percent. The average survival of eggs to emergent fry in the CETs placed in the
Habitat Channel was 81percent, while control CETs in the Habitat Channel had 90 percent
survival. The CET survival data in the Habitat Channel, from upper (A) to lower (E) spawning
sections, is in Table 2-3.
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Table 2-5. Habitat Channel CETs Egg — Emergent Fry Survival.

Location/year Section Live Fry Dead Fry Dead Eggs Notes
Habitat Channel A 94 0 6
2011-2012 B 53 0 - Eggs not countable
C 59 0 - Eggs not countable
D 43 0 - Eggs not countable
E 96 0 4
Habitat Channel A 91 0 9
2012-2013 B 98 0 4
C 95 0 5
D 90 1 10
E 98 0 2
Habitat Channel A 40 34 4 Tube Washed Out
2013-2014 B 89 0 - Eggs not countable
C 94 0 2
D 77 0 6
E 97 0 2
Habitat Channel Control 85 2 11
2011-2012 Control 93 1 2
Control 75 0 16
Habitat Channel Control 91 0 8
2012-2013 Control 93 0 6
Control 88 0 11
Control 95 0 6
Habitat Channel Control 99 0 0
2013-2014 Control 92 1 3
Control 94 0 0
Control 86 0 4

Survival of Chinook eggs and pre-emergent fry in redds in the tailrace has been measured for the
past two incubation periods, 2013-2014 and 2014-2015, by hand excavating into egg pockets of
redds. Active egg pockets have been excavated by divers until either eggs or hatched fry are
located, at which time an underwater airlift tube is used to collect approximately 80-100
embryos. The contents of each sample were enumerated as either live or dead, eggs or fry, to
estimate the survival rate for that redd. At the conclusion of each sample, the excavated egg
pocket and surrounding area was refilled with the excavated material to prevent further
disturbance to the redd. The sampling design was to sample one redd in each zone of the tailrace,
from upstream to downstream, in the vicinity of each of the 10 dissolved oxygen probes. The
sampling events were scheduled to occur five times over the course of the incubation period.
These events have been in December at time of oxygen probe placement, once in January, once
in early February, once late February or early March and at time of oxygen probe removal in late
March.

Draft Report Lake Chelan Project No. 637
March 16, 2015 Page 19 FN: #44658





Chelan River Biological Objectives 2015 Status Report

The redd samples in 2013-2014 had an overall survival rate of 87 percent (Table 2-4). Redd
sampling during the 2014-2015 incubation period is still in progress at the time of this report, but
the results from the first three sampling events are similar to the survival rates observed in 2013-
2014. Should survival rates for the remaining redd samples remain similar, the results will
confirm that the egg-emergence survival rate in the tailrace has met the biological objective of 70
percent survival. It is noteworthy that these survival rates were reached despite having a number
of periods with no powerhouse flow for oxygen probe installation in December and later redd
sampling events and, in 2013-2014, extensive periods of time with only minimum generation
flows from the powerhouse.

The other finding of the tailrace redd sampling is that most Chinook fry had completely absorbed
the yolk sac by the time of the March 25, 2014 sampling. This level of development is consistent
with the accumulated temperature units from surface water temperatures, which predicts that
over 1000 temperature units would have been accumulated by that date for 95 percent of the
redds that year. Accumulation of 1000 temperature units is commonly considered to be the
average incubation period for emergence timing of Chinook salmon. In the final sampling event,
many of the fry were actively swimming away when the redd was excavated and had to be
counted or netted because they were too quick for capture with the airlift tube.

Deagree of Achievement of Objective

The objective of providing conditions suitable for to meet 70 percent survival from egg to
emergence in the tailrace and Habitat Channel has been met, provided that final results of the
2014-2015 study do not change this conclusion. The quality of the spawning substrate provided
in both the tailrace and in the Habitat Channel has provided good intragravel flow rates and the
IGDO levels necessary for incubation of Chinook eggs. The 80 cfs minimum flow rate has also
been observed to be sufficient since no dewatered redds have been observed in the Habitat
Channel. An accumulation of gravel and cobble in the tailrace below the confluence with the
high flow channel in Reach 4 was removed in 2014 because some Chinook redds on that
deposition zone were observed to be dewatered during lower than normal water levels in the
Columbia River during March of 2014. Those low water levels were due to initial measures
taken in response to an emergency reduction in the Wanapum Project’s reservoir elevation.
Future Project operations provide for continuation of minimum generation flows during the
October — March spawning and incubation period to ensure that favorable survival conditions are
maintained.
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Table 2-6. Tailrace Redd Excavation Egg — Emergent Fry Survival, 2013-2014.
% Mean of
Date Location Live Egg | Dead Egg | Live Fry Dead Fry | Survival | Samples

12/15/2013 | T1 130 1 0 0 99%
12/15/2013 | T2 88 2 0 0 98%
12/15/2013 | T3 83 13 7 0 87%
12/15/2013 | T4 0 0 118 4 97%
12/15/2013 | T5 118 21 0 0 85%
12/15/2013 | C1 186 3 0 0 98%
12/15/2013 | C2 11 2 96 2 96%
12/15/2013 | C3 62 0 0 0 100%
12/15/2013 | C4 104 2 1 0 98%
12/16/2013 | C5 1 0 36 26 59%

Total 783 44 258 32 93.2% 91.8%
1/16/2014 | T1 113 3 3 2 96%
1/16/2014 | T2 0 6 97 1 93%
1/16/2014 | T3 150 3 1 1 97%
1/16/2014 | T4 7 2 1 0 80%
1/16/2014 | T5 153 1 8 1 99%
1/15/2014 | C1 0 4 64 2 91%
1/15/2014 | C2 123 3 0 0 98%
1/15/2014 | C3 16 2 44 4 91%
1/15/2014 | C4 0 4 61 10 81%
1/15/2014 | C5 5 0 45 1 98%

Total 454 25 321 20 94.5% 92.5%
2/4/2014 | T1 0 2 81 2 95%
2/4/2014 | T2 54 4 14 3 91%
2/4/2014 | T3 0 0 78 6 93%
2/4/2014 | T4 0 0 98 3 97%
2/4/2014 | T5 0 0 64 2 97%
2/4/2014 | C1 0 0 97 0 100%
2/5/2014 | C2 0 2 73 1 96%
2/5/2014 | C3 2 2 65 1 96%
2/5/2014 | C4 0 1 70 2 96%
2/5/2014 | C5 0 1 119 2 98%

Total 56 10 678 20 96.1% 95.8%
2/25/2014 | T1 0 2 108 0 98%
2/25/2014 | T2 0 2 139 0 99%
2/25/2014 | T3 0 4 99 0 96%
2/25/2014 | T4 0 59 3 0 5%
2/25/2014 | T5 0 2 95 0 98%
2/25/2014 | C1 0 86 4 0 4%
2/25/2014 | C2 0 79 32 0 29%
2/26/2014 | C3 0 0 1 133 1%
2/26/2014 | C4 0 0 144 2 99%
2/26/2014 | C5 0 0 84 5 94%

Total 0 232 601 140 61.8% 62.3%
3/25/2014 | T1 0 3 87 0 97%
3/25/2014 | T2 0 4 100 0 96%
3/25/2014 | T3 0 1 127 0 99%
3/25/2014 | T4 0 3 69 0 96%
3/25/2014 | T5 0 14 73 0 84%
3/25/2014 | C1 0 13 115 1 89%
3/25/2014 | C2 0 0 114 0 100%
3/25/2014 | C3 0 3 104 0 97%
3/26/2014 | C4 0 0 92 6 94%
3/26/2014 | C5 0 0 97 3 97%

Total 0 38 891 10 94.9% 94.9%
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2.5 Juvenile Rearing Habitat — Chinook Use Available Habitat From Emergence - June

The Biological Objective to provide early rearing habitat for Chinook fry is that the available
habitat, particularly habitat constructed in Reach 4, is used by Chinook salmon fry from time of
emergence until they move out into the Columbia River. Snorkel surveys have been conducted
in the tailrace and Reach 4 in 2010 (May only), and with surveys in April, May, June, August,
September and November from 2012 - 2014. A survey scheduled for July 2012 was cancelled
due to high spill levels. In addition to snorkel surveys, Chinook fry have been observed in Reach
4 during steelhead spawning surveys and other activities. Some of the surveyors have attempted
to distinguish Chinook fry from coho fry and have given separate counts for each species,
however it is very difficult to make that determination without actually having the fish in hand.
Chinook and coho counts have been combined in Table 3-1, but separate counts are provided in
the survey data spreadsheet in Appendix B.

Table 2-7. Chelan River Chinook and Coho Fry Counts.
Year Location Mar. Apr. May Jun. Jul. Aug.  Sep. Nov.
2010 Tailrace - - 0

2010 Channel - - 3945 - - - - -
2010 Pool - - 845 - - - - -
2012  Tailrace 0 0 2670 285 - 0 0 0
2012  Channel 0 0 2312 0 - 0 0 0
2012  Pool 0 8 0 - - 0 0 0
2013  Tailrace 0 25 9000 5 0 0 0 0
2013  Channel 0 0 3845 1 1 0 0 0
2013  Pool 0 5 30 1 1 0 0 0
2014  Tailrace 0 4090 3000 0 0 0 0 0
2014  Channel 0 11035 4710 0 0 0 0 0
2014  Pool 0 2600 22 0 0 0 0 0

Chinook fry have been observed using the available habitat in each year surveyed. The
observation of few Chinook fry in April of 2012 and 2013 was likely due to the surveys being
earlier in the month with lower water temperatures (<12 °C). The survey in April 2014 was later
in the month (4/24) and water temperatures had been warmer for over a week prior to the survey
(>12 °C). Chinook fry have moved out of the pool, Habitat Channel and tailrace by the June
surveys, which have been conducted in Mid June. Water temperatures during the June surveys
have ranged from 17 °C — 19 °C. Water temperatures from late April — May range from 12 °C -
17 °C, which results in rapid growth for Chinook fry in the Chelan River and tailrace. The larger
members of the population have been observed in deeper and swifter water on the outside edge
of the log structures during May surveys.
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Degree of Achievement of Objective

The objective to provide early rearing habitat for Chinook fry has been met, as evidenced by the
snorkel survey results. Surveys have found that all low velocity habitat is populated with
Chinook fry, including the large wood structures, inundated willows and the cobble areas with
low velocity.

2.6 Evidence of Adult Production from Chinook Produced in Chelan River

Chinook salmon from the Upper Columbia summer Chinook stock that spawns in the tailrace
and Reach 4 Habitat Channel are adapted to simultaneously rear and migrate downstream toward
the ocean as they grow. However, to be certain that the spawning and rearing habitat created in
the tailrace and Reach 4 of the Chelan River is providing suitable conditions to support this life
history, the CRBEIP contains the Biological Objective that there be evidence of naturally
produced adult Chinook returning to this habitat as an indication of achievement. In addition to
spawning surveys, the carcasses of Chinook salmon that died after spawning are collected and
examined for marks, primarily a clipped adipose fin indicating the presence of a coded wire tag
(CWT) in the snout. The snouts of marked carcasses are collected and processed for extraction
and identification of the CWT, which identifies fish from hatchery releases and other programs.
In addition, a sample of scales is also taken, if possible, and the scales are analyzed to determine
the age of the fish and whether of natural or hatchery origin. The information from both sources
is combined to produce an estimate of the composition of the spawning population by origin and
brood year.

Prior to construction of the tailrace spawning habitat and Habitat Channel spawning and rearing
channel, carcasses had been collected from the summer Chinook that were spawning in the
gravel deposits below the confluence of the Chelan and Columbia rivers. These fish historically
were a mix of natural and hatchery origin fish. The marked hatchery fish were predominately
produced by the Turtle Rock and Wells hatchery programs, while the unmarked fish could be a
combination of natural production from the existing habitat and unmarked fish from both these
hatcheries and other sources. Over time, an increase in either the ratio of natural origin Chinook
carcasses or in the total number of unmarked Chinook using the tailrace and Habitat Channel
would indicate that adult production has increased following creation of this habitat. Since the
number of spawners is variable due to different survival between years, the ratio of natural to
hatchery origin spawners might be expected to be the least variable, provided that hatchery
release numbers, locations and stray rates remained constant from year to year. However, that
has not been the case. Since 2007 part of the Turtle Rock fish production was released directly
into the Chelan tailrace. The Turtle Rock program was relocated in fall of 2011 to a new rearing
facility at the Chelan tailrace and all fish are now released at that location. The release of
yearling summer Chinook smolts into the Chelan tailrace went from about 100,000 in 2008 and
2009, to 200,000 in 2010 and 2011, and 570,000 in 2012 and 2013 (Hillman et al, 2014). These
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direct releases have affected the historical ratio of natural to hatchery origin spawning population
since 2010 and will continue to increase the return of hatchery origin fish in future brood years.

The production of natural origin adult Chinook from the Chelan tailrace and Habitat Channel can
be estimated by comparing historical to current and future numbers of natural origin fish using
that spawning area. The total number of spawners is estimated from redd counts using a fish per
redd factor (Table 2-1). The proportion of natural origin fish in the spawning population for that
year can be estimated from carcass surveys, as discussed above. The product of that proportion
and the total number of spawners yields an estimate of natural origin Chinook in the spawning
population. If the rate of natural origin Chinook straying into the Chelan River from other
spawning populations is relatively constant, then an increase in the natural origin spawning
population in the Chelan tailrace and Habitat Channel would be evidence of adult production
from this habitat.

The number of natural origin Chinook using the Chelan tailrace and Habitat Channel has been
higher the past four years than prior to construction of these habitat areas (Table 2-6; Figure 2-5).
However, the first two years of higher returns were prior to the year that the first adults (four
year old) could return from fish that spawned in the expanded tailrace habitat in 2008. High
survivals and increased spawning escapements of summer Chinook have been observed in both
natural and hatchery origin populations for the past several years. Thus, although the increase in
natural origin Chinook spawning in the tailrace and Habitat Channel is encouraging, it is too
early to be certain that the additional spawning habitat has significantly increase natural origin
production in the Chelan River. However, it is almost certain, based on the distribution of the
Chinook redds (Table 2-2), that a high proportion of the returning Chinook adults were produced
from redds in the expanded tailrace habitat and in the Habitat Channel.

Degree of Achievement of Objective

The objective that adult Chinook production result from the spawning and rearing habitat created
in the tailrace and Habitat Channel has probably been achieved. Since data are only available for
two years of returning adult production, the certainty that this objective has been achieved will
increase in the future.
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Table 2-8. Natural and Hatchery Origin Chinook Spawning in the Chelan Tailrace and

Habitat Channel.
Return
Year Hatchery wild Hatchery wild
Return
Year Proportion Number of Fish
Hatchery | Wild Hatchery | Wild
2000 0.65 0.35 430 236
2001 0.74 0.26 731 253
2002 0.74 0.26 433 149
2003 0.80 0.20 337 82
2004 0.43 0.57 180 240
2005 0.59 0.41 310 214
2006 0.36 0.64 149 271
2007 0.67 0.33 127 62
2008 0.56 0.44 280 217
2009 0.96 0.04 600 25
2010 0.57 0.43 633 485
2011 0.56 0.44 713 567
2012 0.80 0.20 1044 264
2013 0.61 0.39 1031 653

Figure 2-5. Chelan River Natural Origin Spawners.
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SECTION 3: BIOLOGICAL OBJECTIVES FOR STEELHEAD

3.1 Spawning Habitat for Steelhead Meets Design Characteristics

The CRBEIP states that “salmon and steelhead spawning habitat will be created in Reach 4 and
the tailrace, with the objective to create suitable depth, cover, velocity and substrate conditions
for these fish. These parameters can be measured independently of fish use, although fish use is
the best evidence of achievement. The criteria for achievement are to document that habitat was
created and maintained, in accordance with the preference curves established in the IFIM study.
Alternatively, if adult fish runs are strong and colonization occurs during the evaluation period,
then the presence and success of spawning fish will also be considered in the determination of
achievement. Achievement will be evident if spawning fish are distributed in suitable areas in the
tailrace, Reach 4 and below the confluence of Reach 4 and the tailrace. Lack of fish will not be
termed a failure without evidence that a Project effect prevented fish from using the habitat.”

Steelhead spawning has been observed in the Habitat Channel in four of the five years since
steelhead spawning flows were first provided in 2010. The number of redds has varied, with 11
redds in 2010, 21 redds in 2011, 7 redds in 2012, 21 redds in 2013 and no redds in 2014. The
steelhead redd surveys since 2011 were made weekly, beginning in late March and continuing
into June or until high flows precluded further observations. Surveys are conducted by observing
from high points overlooking the tailrace and pool area and walking both shores of the Habitat
Channel. Steelhead redds have not been observed in the tailrace, except for the shoreline margin
in flow exiting the Habitat Channel (one redd each in 2011 and 2013). The lack of redds in 2014
may have been due to the combination of a low steelhead return that year and potential delay of
spring migrating steelhead due to interruption of fish passage at Wanapum Dam.

The first redds have been observed in late March, with the majority of spawning initiated in mid
to late April. In 2011, one redd was initiated at the end of May. Steelhead redds were distributed
throughout the Habitat Channel and a few redds were also in the pool formed by the hydraulic
control structure. Most of the redds have been in the vicinity of cover from either boulders or log
structures. Steelhead redds were located in areas with smaller substrate, primarily in sandy
gravels less than two inches in diameter. There are limited amounts of this smaller substrate
except in the lower part of the Habitat Channel and in the pool area.

Another factor that may be affecting the habitat available for steelhead spawning is that flow in
the Habitat Channel may be greater than desired to provide the preferred velocities for this
species. The pumping station is designed to provide 240 cfs under low tailwater conditions,
which when combined with the 80 cfs minimum flow in Reach 1 of the Chelan River yields the
design minimum spawning flow of 320 cfs. In spring, when steelhead spawning occurs, the
tailwater level is usually not low and the discharge from the pumps under that condition typically
result in Habitat Channel flows of 340 cfs or greater. Depth and velocity measurements taken in
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2011 and 2013 at steelhead redds were often greater than the expected preference for this
species, with some redds deeper than 30 inches and in velocities exceeding three feet per second.
Also, the higher flows reduce the available low velocity habitat preferred by Chinook fry, which
are rearing in the Habitat Channel from April — June.

The Chelan River Fishery Forum has approved testing a lower flow during the steelhead
spawning period, which is discussed in Section 3.2.1.

Degree of Achievement of Objective

The Habitat Channel was constructed to provide spawning and rearing habitat for Chinook
salmon and steelhead, with an expectation that the wood and boulder cover and riffle habitat
would provide suitable conditions for steelhead spawning and early rearing. It appeared that the
availability of suitable small gravel substrate has diminished over time in some of the areas of
the Habitat Channel where steelhead redds had been observed. To provide more small gravel
substrate, the CRFF approved the addition of 70 cubic yards of small gravel to various locations
in the Habitat Channel. This gravel was placed in late summer of 2014. The first opportunity to
observe whether steelhead make use of that gravel will be in spring, 2015.

The Washington Departments of Ecology and Fish and Wildlife have been measuring Habitat
Channel cross-sections for depth, velocity, substrate and cover. These data have been modeled to
estimate weighted useable area for steelhead spawning, with 15 transects extrapolated to predict
the percent of the channel suitable for steelhead spawning conditions based on current
Washington State preference curves for steelhead spawning. The modeling study evaluated the
percent of the channel with suitable substrate, combined depth/velocity, and overall useable area
for steelhead spawning (Jim Pacheco, CRFF presentation 2015). The addition of gravel in 2014
improved the proportion of channel bed from 37.6% useable to 41.4% useable substrate.
Evaluation of depth/velocity suitability at different flows showed that lower flows would
increase suitable spawning area in the Habitat Channel. The overall useable area estimates, with
the 2014 gravel addition, were 13.5% useable area at 300 cfs flow and 16.0% useable area at 250
cfs flow.

At this time, the CRFF has not made a recommendation regarding whether the Habitat Channel,
as currently operated, is providing a suitable balance between spawning habitat for steelhead,
rearing habitat for both Chinook and steelhead, and spawning habitat for Chinook. The fact that
steelhead spawned in the Habitat Channel in four of five years meets, at least partially, the
criteria for achievement. However, the appropriate number of steelhead redds for the Habitat
Channel is an open question. Operation of the Habitat Channel at reduced flow during the
steelhead spawning season is scheduled for testing in 2015. The Habitat Channel weighted
useable area for Chinook fry rearing, which is concurrent with the steelhead spawning season,
has not been evaluated.
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3.2 Steelhead Use of Spawning Habitat Throughout Constructed Habitat

The distribution of steelhead redds within the Habitat Channel was fairly even between the upper
and lower parts of the channel in 2010 and 2011. However, by 2013 the preponderance of redds
was in the lower channel areas, while the upper part of the channel had only two of the 21 redds
observed. This observation is concurrent with the observation that some of the small gravel
patches in the upper Habitat Channel that were previously used by spawning steelhead appeared
to have diminished. The Habitat Channel has changed over time, with a more pronounced
thalweg and some shallow shoreline areas now growing willows and trapping sand. This is a
natural evolution of the stream channel in response to annual flow cycles. As previously
mentioned, 70 cubic yards of small gravel was placed in the upper and middle sections of the
Habitat Channel. The gravel additions were focused on areas where steelhead redds had been
observed in 2011, but not present in 2013, as well as in other areas with suitable cover that
appeared to have the preferred depths and velocities but lacked suitable substrate for steelhead
spawning.

3.2.1 Temporary Habitat Channel Flow Reduction and Steelhead Spawning Habitat
Availability

As stated in Section 2.2.1, 4 pumps were operated during the 2014 steelhead spawning period,
March 15 through May 15 to investigate steelhead habitat suitability and use at reduced flows in
the Habitat Channel.

No steelhead redds were observed in the Habitat Channel during weekly spawning ground
surveys conducted between March 15 and May 15, 2014. Participants noted during the August
20, 2014, CRFF meeting that the lack of steelhead spawning in the habitat channel in 2014 was
probably related to a Columbia River-wide incidence of low adult steelhead returns.
Additionally, the CRFF speculated, and agreed, that the lack of steelhead may have been due
also to the Wanapum dam crack incident delaying steelhead upstream migration in 2014.

The CRFF recommended that 4 pump operation be repeated in 2015 during the March 15
through May 15 steelhead spawning to gather another year of data to assess the affect of reduced
flow on steelhead spawning habitat availability and use. Results of the 2015 investigation will be
reported in the next Biological Objectives Status Report.

Degree of Achievement of Objective

The achievement of this objective will require further work to evaluate the limiting factors and
suitable management actions to restore and improve steelhead spawning distribution in the
Habitat Channel. In natural rivers, small substrate moves downstream during annual
spring/summer high flows, but it is also continuously replaced by new gravel coming in from
upstream. The Habitat Channel does not have the same opportunity for gravel recruitment and
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periodic gravel supplementation may be needed to replenish the small substrate favored by
steelhead for spawning. Also, further work to determine the flows that provide the best
conditions for spawning steelhead and rearing Chinook fry should proceed.

3.3 Steelhead Tailrace/Reach 4 Intragravel Dissolved Oxygen > 6.0 mg/l

Since there have not been any steelhead redds in the tailrace that are dependent on powerhouse
flows, there has been no need to provide powerhouse flows during the steelhead incubation
period. The only redds observed were adjacent to the shoreline above the Chelan Falls highway
bridge in flowing water coming from the Habitat Channel. Although suitable substrate and
velocities exist in some parts of the tailrace, no steelhead have used it for spawning, possibly due
to lack of any boulder, wood or vegetative cover. Also, the substrate in the Habitat Channel
spawning area is porous and free of sediments, thus steelhead redds would not lack intragravel
flow. Since the Habitat Channel is never without sufficient flow to maintain intragravel dissolved
oxygen, there is no need to monitor intragravel dissolved oxygen.

Deagree of Achievement of Objective

This objective has been met by nature of maintaining continuous flow and by design of the clean
substrate in the Habitat Channel. If in the future a landslide or other natural disaster were to
cause heavy deposition of fine sediments into the Habitat Channel, then the suitability of
substrate for survival from egg to emergence would need to be evaluated.

3.4 Egg to emergence success equal to > 80% of Methow River average or 70% survival

The survival from egg to emergence of steelhead has not been evaluated due to technical issues
that make such evaluation difficult. Since steelhead are listed as threatened under the Endangered
Species Act (ESA), actions to disturb redds such as redd capping or excavation are considered a
“take” and prohibited except under permits. An experiment using CETs or other egg baskets
could be designed using a surrogate, such as hatchery steelhead eggs from a stock not listed
under the ESA. However, it would be difficult to find hatchery steelhead eggs that match the
timing of steelhead spawning in the Habitat Channel. The results of the Chinook egg —
emergence survival studies in the Habitat Channel could be considered as a surrogate for
steelhead survival. These studies demonstrated survival of 81 percent from eyed egg to emergent
fry.

Deagree of Achievement of Objective

This objective has not been evaluated, although there is no apparent reason why the objective
would not be achieved. The CRFF needs to either recommend a suitable method for
measurement of this parameter or seek concurrence that the objective is likely to have been
achieved.
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3.5 Juvenile Rearing Habitat — Steelhead Use Available Habitat Until Enter Columbia River
Steelhead emergence timing in the Chelan River is predicted to occur in June, based on spawning
timing and accumulated temperature units. There were no steelhead fry or parr observed during
snorkel surveys in 2012 because high spill flows began prior to emergence of steelhead, which
made the snorkel survey ineffective and may also have flushed emerging steelhead fry out of the
Habitat Channel. However, in 2013 the snorkel surveys in June and July found steelhead fry in
the Habitat Channel and upstream in the pool (Appendix 2). Steelhead fry (mostly 40 mm size
range) were observed on June 15 in very shallow boulder/cobble areas of the stream margin. In
July, the steelhead were larger and flow was lower (82 cfs), with the parr inhabiting midstream
areas behind large boulder/cobbles. Only a few parr were observed in August. Since there were
no steelhead redds in 2014, there were no steelhead fry observed.

Deagree of Achievement of Objective

The observations in 2013 were encouraging since steelhead fry were well distributed in the
Habitat Channel and up into the pool. Also, presence of larger fry in July indicated that fish were
able to rear in the Habitat Channel up to that time. Further observations are needed to evaluate if
the Habitat Channel is providing suitable rearing habitat for steelhead fry and parr.

3.6 _Evidence of Adult Production from Steelhead Produced in Chelan River
This objective has not been evaluated due to lack of a suitable method. Since steelhead do not die
after spawning, there are no carcasses to evaluate. The CRBEIP recognized that measurement of
this objective would require either new technology or best professional judgment of the CRFF
regarding whether steelhead spawning in the Chelan River would be successful in producing
smolts and adults.
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SECTION 4: BIOLOGICAL OBJECTIVES FOR CUTTHROAT TROUT

4.1 Cutthroat Trout Presence of 200 Fish of Various Age Classes

The CRBEIP provided for restoring flows to Reaches 1-3 of the Chelan River with the objective
that a population of 200 cutthroat trout, of various age classes, would become established in the
river. The initial five years following reestablishment of flows was set to wait and see if 200
cutthroat trout would recruit to the Chelan River from Lake Chelan during the annual spill
period. If, after year 5, a population of 200 fish has not been achieved, then the CRBEIP
provided for either extending the evaluation for another ten years to allow natural colonization
from Lake Chelan or to stock cutthroat into the Chelan River to determine if they could survive
and persist. If cutthroat failed to survive and persist, then habitat improvements directed toward
reducing water temperatures were to be pursued.

Snorkel surveys have determined that some cutthroat trout have been slowly colonizing from
Lake Chelan, but there have been more rainbow trout coming out of the lake than cutthroat. This
is probably a result of there being more rainbow than cutthroat present in Lake Chelan (Table 4-
1). The number of both species apparently increased in 2014, although there is reason to believe
that cutthroat may have been present but not observed in November 2013 because there were no
spill events between that survey and April 2014 when fish could have passed out of Lake Chelan.
It is encouraging that between the 2014 August and November surveys, during which time the
water temperatures were high, the number of rainbow and cutthroat did not greatly decline.

Table 4-1. Cutthroat and rainbow trout counted in snorkel surveys in Chelan River Reachs 1-3.

2012 2013 2014
March | August | November | April | August | November | April | August | November
Cutthroat | R1 0 NS 0 5 0 0 19 11 20
R2 0 NS NS 0 0 0 2 2 1
R3 8 NS NS 3 2 0 NS NS NS
Rainbow | R1 7 NS 12 5 0 1 5 58 51
R2 0 NS NS 0 11 7 5 39 32
R3 5 NS NS 5 0 0 NS NS NS

The snorkel surveys did find cutthroat of more than one age class in 2014. The November survey
found cutthroat as small as 7 inches and as large as 15 inches, which probably represents at least
two age classes. However, thus far there have been no young of year or yearling sized cutthroat
or rainbow observed in Reaches 1-3. In order to determine if younger age classes of cutthroat can
survive and persist in Reaches 1-3, the CRFF agreed that cutthroat fry and fingerlings should be
planted in Reach 1 in prior to surveys in 2015. Approximately 2,000 cutthroat about one inch in
length were planted below the Low Level Outlet in October, 2014. None of these fish were
observed during the November survey, but water temperature was cold enough that such small
fish were likely hiding in the substrate.
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Degree of Achievement of Objective

The snorkel surveys have determined that some colonization of adult cutthroat has occurred, but
no young age classes have been observed thus far in either cutthroat or rainbow. Planting of test
fish for these younger age classes was initiated in the fall of 2014 to provide a means to evaluate
the suitability of the Reach 1 habitat for these smaller fish. Surveys of Reach 3 have proven to
not be feasible due to safety concerns. Also, a number of large rocks recently fallen into Reach 2
were noted during the November 2014 survey. The frequency of rock fall is sufficient to warrant
suspension of snorkel surveys in Reach 2 for safety reasons. Future surveys will be limited to
Reach 1. However, sufficient habitat area exists in Reach 1 to support a cutthroat trout
population of 200 fish, thus future measurement of progress toward meeting this objective should
not be affected by reducing the survey area.

4.2 Create Habitat to Support a Viable Population of Cutthroat Trout in Reaches 1-3

The CRBEIP has the objective of taking reasonable and feasible actions to improve habitat in
Reaches 1-3 if necessary to establish a viable population of cutthroat trout. The primary
measures envisioned as potentially necessary were related to management of high summer water
temperatures. In addition to temperature monitoring for the past five years, a temperature
modeling study is in progress that will be able to evaluate the potential of different actions to
moderate peak summer water temperatures. These actions could include river channel narrowing,
establishment of riparian vegetation and short-term flow increases during hot weather. In support
of this study, a riparian feasibility study is also in progress to evaluate the rate of natural
establishment of riparian vegetation, feasible actions to increase the rate of riparian
establishment, and an evaluation of the potential height and shade that could be provided to the
river channel once mature riparian vegetation is present.

At this time, there is no evidence that summer water temperatures or other limiting factors are
preventing the establishment of a viable population of cutthroat in Reaches 1-3. Snorkel surveys
and other techniques, as necessary, will be undertaken to determine the fate of juvenile cutthroat
planted into Reach 1 in 2014 and 2015. The time frame for these evaluations in the CRBEIP is
years 5 — 10, with the results of the temperature model and riparian feasibility study becoming
available in 2015 concurrent with the snorkel survey results for the juvenile cutthroat plants.
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APPENDIX A: AS-BUILT DRAWINGS OF CHELAN RIVER HABITAT

As-built drawings will be included in the final report filed with the FERC on April 30, 2015.
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APPENDIX B: SNORKEL SURVEY DATA FOR THE CHELAN RIVER
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Chelan River Habitat Channel Snorkel Fish Survey
|s/20/2010 Flow/Temperature in Channel - 200 cfs/14.0 C Flow/Temperature in Tailrace (powerhouse) - 0 cfs/14.7 C
Adult Rainbor Smallmouth Pikeminno
Stream Section Chinuook Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Fr;r !Pa:: Sucker <" " Smallmouth  Shiner ' < ;,, " pikeminnow Chiselmouth  Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 )] ] )] )] 0 0 75 2 ] 0 20 0 0 0 0 0 )]
#1 0 0 0 0 0 0 0 66 0 0 36 1 0 4 0 0 0 0 0 0 0
#2 0 0 0 0 ] 0 ] 135 0 0 92 1 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 ] ] )] 293 ] 0 3 0 5 0 0 ] 0 0 0 0 0
4 0 0 0 0 0 2] 0 1300 2] 0 17 1 2] 0 0 2] 0 0 0 0 0
#5 0 0 0 0 )] )] )] 402 )] 0 66 1 1 0 0 )] 0 0 0 0 )]
#6 0 0 0 0 )] 0 )] 1748 75 0 40 5 0 0 0 )] 0 0 0 0 )]
#7 0 0 0 0 0 0 0 1 30 0 1 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 845 0 0 69 11 0 1 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 4790 105 0 399 22 6 5i 20 0 0 0 0 0 0
3/29/2012 Flow/Temperature in Channel - 338 ¢fs/7.5 C Flow/Temperature in Tailrace (powerhouse) - 800 cfs/7.5 C
Stream Section C;:Flull " Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':aI:PbDW Sucker Smallg‘:loulh Smallmouth Shiner PlkeTg:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
INOO| ry/rarr <
Tailrace 0 5 0 1 ] ] )] ] 0 0 8 1 0 0 0 0 0 0 0 0 ]
Habitat Channel 0 0 0 1 0 0 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0
Total 0 5 0 2 0 ] 2 )] )] 0 8 3 0 0 0 )] 0 0 0 0 )]
4/17/2012 Flow/Temperature in Channel - 342 cfs/10.5 C Flow/Temperature in Tailrace (powerhouse) - 800 cfs/11.2 C
Adult Rainbor Small th Pikemi
Stream Section Ch'nltlmk Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry F?I?Pa: Sucker ma:;,?u Smallmouth  Shiner ! Er:g:mw Pikeminnow  Chiselmouth  Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
i ¥
Tailrace 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0
#1 0 0 0 il 0 0 0 "] 0 0 4 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0
#3 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 )] ] 0 0 0 )] 0 0 0 0 0 0 0 0 )]
#5 0 1 0 0 "] 1 "] "] "] 0 8 "] 0 1 0 "] 0 0 0 0 "]
#6 0 0 0 1 0 0 0 0 0 0 10 2 0 2 0 0 0 0 0 0 0
#7 0 0 0 0 )] ] )] )] 0 0 0 )] 0 0 0 0 0 0 0 0 )]
Pool 0 0 0 0 o] o] o] 845 o] 0 69 11 0 1 0 o] 0 0 0 0 o]
Total 0 3 0 2 ] 1 )] 845 0 0 118 22 0 4 0 0 0 0 0 0 )]
|5/16/2012 Flow/Temperature in Channel - 393 cfs/17.3 C Flow/Temperature in Tailrace (powerhouse) - 2230 ¢fs/16.8 C
Stream Section c‘:i'ﬂ;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?'?gg:‘r’ Sucker 5"‘92‘;"“"’ Smag';f’mh Shiner P'ke';";':"ow Pikeminnow  Chiselmouth  Peamouth  Walleye Carp Stickleback  Bluegill Cyprinid Fry
i ¥
Tailrace 0 0 0 0 0 0 0 2660 10 0 14 0 3 0 4 0 0 3 75 0 0 0
#1 0 0 0 0 )] 0 )] )] )] 0 14 )] 3 0 0 0 1 0 1 0 0 )]
#2 0 0 0 2 0 0 0 0 0 0 343 0 1 0 5 0 0 0 0 4 4 4
#3 0 0 0 2 (12", Tripl. 0 )] 0 287 50 0 28 )] 4 )] 0 0 )] 0 0 0 0 )]
#4 0 0 0 2 (12", Tripl. 0 0 3 228 0 0 52 0 1 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 4 660 200 0 100 0 4 0 d 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 787 100 0 107 0 9 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 3 1] 1] 4] 0 0 0 680 0 10 1] 6 0 0 0 0 0 0 0
Total 0 0 0 9 4] 2] 7 4622 360 0 1338 0 35 2] 16 0 1 3 76 4 4 4
|e/20/2012 Flow/Temperature in Channel - 3261 cfs/16.8 C Flow/Temperature in Tailrace (powerhouse) - 2300 cfs/16.6 C
Adult Rainbor Small th Small th Pikemi
Stream Section chinl::-ok Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F:?Pa: Sucker ma(glou ma)rs'r:luu Shiner ! ET::"'JW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 )] ] )] 239 46 0 24 20 0 11 0 3 2 40 0 25 400
Habitat Channel 0 0 0 0 o] o] o] [*] o] 0 o] 7 0 55 0 o] 0 0 0 0 o]
Total 0 0 0 0 0 0 0 239 46 0 24 27 0 66 0 3 2 40 0 25 400
JULY SURVEY CANCELLED - HIGH SPILL
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Chelan River Habitat Channel Snorkel Fish Survey
|8/24/2012 Flow/Temperature in Channel - 83 cfs/19.7 C Flow/Temperature in Tailrace (powerhouse) - 2410 cfs/21.7 C
Stream Section A_dull Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Bainka Sucker Soisllmouth Spiallouth Shiner Plaminnog  Plaminngg Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 1 0 0 0 0 0 0 0 0 0 1 111 23 0 1005 0 0 0 1(20") 0 0 0 0
Habitat Channel 1 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0
Pool 1 0 0 3(18") 0 0 0 0 0 0 16 0 6 0 0 0 0 0 0 0 0 0 0
Total 3 0 0 3 0 ] )] )] "] 0 21 111 29 ] 1005 0 0 "] 1 0 0 0 "]
{9/12/2012 Flow/Temperature in Channel - 84 ¢fs/16.9 C Flow/Temperature in Tailrace (powerhouse) - 2420 cfs/18.8 C
Stream Section A_du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry BAtOLE Sucker SfvhMmioucn SRR Shiner RlkEmilos  Plkemno Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 0 0 0 0 o o o] o] o 0 o o o o 0 0 0 o 0 0 0 0 o
Habitat Channel 0 0 0 0 "] )] )] ] )] 0 )] 0 0 )] 0 0 0 )] 0 0 0 0 0
Pool 0 0 0 1 (IZ"J';") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11/15/2012 Flow/Temperature in Channel - 338 cfs/10.8 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/11.5 C
Stream Section A,du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Balnbew Sucker Smllmoutd = DREEH Shiner P'kemm,mw Flkemionaus Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <" >6"
Tailrace 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
Habitat Channel 36 0 3 10 (8"-14") ] 6 (12"-18") ] )] 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 o] o] o] 2] o] 0 o] o] o] o] 0 0 0 o] 0 0 0 0 o]
Total 36 1] 3 10 o 3] o o o 0 25 1 o 1 0 1] 1] o 0 1] 1] 1] o
3/11/2013 Flow/Temperature in Channel - 84 cfs/6.2 C Flow/Temperature in Tailrace (powerhouse) - 843 ¢fs/7.5 C
Stream Section A,du" Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Haknto Sucker S SaialimioniEh Shiner Plkel'l‘lll'llnow s Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" >6" <B" >6"
Tailrace 0 1 0 0 0 0 0 0 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0
Habitat Channel 0 3 0 2 (14",18") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 2] 2] 2] 1 2] 0 2] 2] 2] 2] 0 0 0 2] 0 0 0 0 2]
Total 0 4 0 2 0 0 0 1 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0
4/10/2013 Flow/Temperature in Channel - 342 ¢fs/10.4 C Flow/Temperature in Tailrace (powerhouse) - 2368 cfs/10.7 C
Stream Section (‘.‘:::)l:)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:pbg:: Sucker Sma{:lgl‘:?uth Smal:;r:louth Shiner Plkel;ng:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 1| 0 0 0 )] 0 25 )] 0 54 1 )] 0 0 0 0 )] 0 0 0 0 )]
#1 0 2 0 1{12"-16) 0 0 "] 0 0 0 110 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 2 0 0 ] ] )] ] 0 0 72 1 ] ] 0 0 0 0 0 0 0 0 ]
#3 0 2| 0 0 ] ] )] ] 0 0 1 ] ] ] 0 0 0 0 0 0 0 0 ]
4 0 1 0 1(12"-16) )] ] )] ] 0 0 75 ] ] ] 0 0 0 0 0 0 0 0 ]
#5 0 0 0 0 "] 2] "] "] "] 0 10 "] "] 2] 0 0 0 "] 0 0 0 0 "]
#6 0 0 0 1(12"-16) 0 0 )] ] 0 0 6 )] )] 0 0 0 0 0 0 0 0 0 )]
#7 0 0 0 0 "] )] )] ] )] 0 )] 0 0 )] 0 0 0 )] 0 0 0 0 0
Pool 0 3 0 4 (E"- 16) 0 0 0 5 0 0 1_58 1 1 0 1 1 0 0 0 0 0 0 0
Total 0 10 0 7 )] ] )] 30 0 0 418 3 1 0 1 1 0 0 0 0 0 0 )]
5/15/2013 Flow/Temperature in Channel - 240 ¢fs/16.9 C Flow/Temperature in Tailrace [powerhouse) - 2281 ¢fs/16.6 C
Stream Section A_dull Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry gt Sucker S o] ShRall] Shiner ke iR Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <6"
Tailrace 0 0 0 0 0 0 0 9000 0 0 55 0 15 0 0 3 0 0 8 229 0 0 0
#1 0 0 0 2(12"-16) ] 0 ] )] 0 0 200 0 0 0 0 5 0 0 0 30 0 0 0
#2 0 0 0 1(12"-16) "] "] "] 980 10 0 425 "] "] 0 0 1 0 "] 0 0 0 0 "]
#3 0 0 0 2 (Notes) 0 )] )] 940 0 a0 ] 1 )] 0 0 0 ] 0 0 0 0 ]
4 0 0 0 5 (Notes) )] )] )] 1294 1 0 150 )] )] )] 1 0 0 )] 0 0 0 0 0
#5 0 0 0 2(12"-16) )] 0 )] 380 1 0 100 1 1 0 0 0 0 )] 0 0 0 0 )]
#6 0 0 0 0 2(12"-18) 0 0 225 13 0 225 0 7 0 0 0 0 )] 0 0 0 0 0
#7 0 0 0 1(12"-16) )] 0 0 1 ] 0 6 0 0 0 0 0 0 ] 0 0 0 0 0
Pool 0 0 0 2(12"-16) | 1(12"-16) 0 0 21 9 0 82_5 0 1_8 0 0 1_8 0 0 0 0 0 9 0
Total 0 0 0 15 3 0 0 12841 34 0 2076 1 42 0 1 27 0 0 8 259 0 9 0
*Notes 3845 Rainbow Notes - Section3 = 1 Triploid 18", 1 RB 12"-16"; Section 4 = 2 Triploid 18", 1 possible Steelhead presmolt <6", 2 RB 12"-16"
Chinook Fry Notes - Salmonid fry (assumed Chinook) have been using the leakage water and tailrace backwater in the spill overflow since early April. This area is too shallow to snorkel
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Chelan River Habitat Channel Snorkel Fish Survey
|6/14/2013 Flow/Temperature in Channel - 203 cfs/19.1 C Flow/Temperature in Tailrace (powerhouse) - 2387 cfs/18.4 C
Stream Section C::_:::;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 5 0 0 81 0 25 0 0 40 0 0 3 0 0 0 0
#1 0 0 0 1({12"-16) 0 0 0 0 0 0 20 0 0 0 0 30 0 0 0 0 0 0 0
#2 0 0 0 1(12"-16) 0 0 0 0 0 0 250 0 0 0 0 700 0 0 0 0 0 0 0
#3 0 0 0 4(12"-16) 0 0 )] ] 0 10 20 )] )] 0 0 100 30 0 0 0 0 0 )]
4 0 0 0 1(12"-16) 0 0 0 0 0 20 130 0 0 0 0 110 40 0 0 0 0 0 0
#5 0 0 0 2({12"-16) | 1(12"-16) ] )] )] 0 50 125 )] 2 ] 0 110 30 0 0 0 0 0 0
#6 0 0 0 3({12"-16) | 1(12"-16) ] )] )] 0 13 70 )] 3 ] 0 50 20 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 1 0 24 335 2 0 0 0 753 0 0 0 0 0 0 0
Pool 0 0 0 1(12"-16) | 3 (12"-18) o] o] 1 o] 139 236 10 14 o] 0 202 0 o] 0 0 0 4 0
Total 0 0 0 13 5 0 0 7 0 256 1267 12 44 0 0 2095 120 0 3 0 0 4 0
Notes 1 Tench in Pool, numerous smallmouth fry in pool and throughout Habitat Channel Rainbow/steelhead Fry - 40mm-80mm size range with most near the 40mm part of range - inhabiting very shallow cobble/boulder habitat at stream margins
Pikeminnow on Section 7 were moving back and forth between pool, under log structure and Section 7 - may have double counted
7/18/2013 Flow/Temperature in Channel - 82 cfs/20.1 C Flow/Temperature in Tailrace (powerhouse) - 2428 cfs/21.0 C
Stream Section C‘:::)l:)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:Pb::: Sucker Smal{lg‘:loulh Smallg‘:louth Shiner PlkeTg:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 1 0 0 1(12") 4] 0 0 0 0 0 78 1943 30 0 0 2 0 0 0 0 0 0 0
#1 0 0 0 0 0 0 0 0 0 12 0 5 8 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 )] 0 )] )] 0 )] 1. )] )] 0 0 0 )] 0 0 0 0 )]
#3 1 0 0 0 )] 0 0 )] ] 14 ] 88 0 0 0 0 0 ] 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 2 (<10") ] ] )] ] 1 18 10 8 ] ] 0 0 0 0 0 0 0 0 ]
#6 0 0 0 1({16"} 1(12") 0 0 0 0 9 38 54 3 0 0 17 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 "] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool £] 0 0 {2-18"&-15' 1(12"-16") o] 0 1 0 0 48 34 9 o] 0 54 0 0 0 0 0 0 0
Total 5 0 0 9 2 0 0 1 1 87 174 2133 50 0 0 73 0 0 0 0 0 0 0
Motes Chinook in tailrace was a jack, one sculpin counted in Section 3 Rainbow/steelhead Parr - 30mm-60mm size range inhabiting mid stream areas behind largecobble/boulder riffle mex substrate, distinctive parr marks
(8/15/2013 Flow/Temperature in Channel - 87 ¢fs/22.2 C Flow/Temperature in Tailrace (powerhouse) - 2420 cfs/23.7 C
Stream Section Cj:i{::::)k Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':::I::: Sucker Smal{'g?mh Smal:rs'r:luuth Shiner P'kETg:mw Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 1(12"-16") 0 0 ] 0 )] 0 )] 13 27 0 0 0 0 )] 0 17 0 0 0
#1 0 0 0 0 "] )] )] ] )] 0 )] 0 23 )] 0 0 0 )] 0 0 0 3 0
H2 0 0 0 0 0 0 0 0 0 3 0 3 22 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 2 0 0 21 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 )] ] )] )] 0 0 1 )] 2 ] 0 0 0 0 0 0 0 0 )]
#5 0 0 0 0 0 0 0 0 0 0 4 1 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 2 (12"-16") )] 0 )] )] )] 0 11 14 5 0 0 0 0 )] 0 0 0 0 )]
H7 0 0 0 2 (12"-16") 0 0 0 0 0 0 13 2 32 0 0 0 0 0 0 0 0 2 0
Pool 0 0 0 0 o] 2] o] o] o] 0 2 o] 7 2] 0 0 0 o] 0 0 0 3 o]
Total 0 0 0 5 0 0 0 0 0 5 31 33 148 0 0 0 0 0 0 17 0 8 0
9/10/2013 Flow/Temperature in Channel - 85 cfs/20.2 C Flow/Temperature in Tailrace (powerhouse) - 2450 cfs/22.0 C
Stream Section C‘:icrl:)l:)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;:Pb::: Sucker Smagg‘:loulh Smatg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 4 0 0 0 0 0 0 0 0 0 0 126 21 0 0 0 0 0 0 0 30000 3 0
#1 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 200 0 0
#2 0 0 0 0 )] )] ] )] 0 0 0 4 )] )] 0 0 0 0 0 0 50 0 )]
#3 0 0 0 0 )] ] 0 )] ] 0 ] 5 )] ] 0 0 0 ] 0 0 0 )]
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 )] ] )] ] ] 0 ] 14 )] 0 0 0 0 ] 0 0 40 0 )]
#6 0 0 0 0 )] ] )] ] ] 0 ] 7 )] ] 0 0 0 ] 0 0 10 0 )]
#7 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 1000 0 0
Pool 1 0 0 2 (6"-8") o] o] [*] o] o] 0 17 12 2 o] 0 0 0 o] 0 0 1340 0 0
Total 5 0 0 2 0 0 0 0 0 0 18 191 23 0 0 0 0 0 0 0 32640 3 0
Notes Turbid due to gravel relocation in progress
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Chelan River Habitat Channel Snorkel Fish Survey
10/3/2013 Flow/Temperature in Channel - 84 cfs/15.7 C Flow/Temperature in Tailrace (powerhouse) - 2470 cfs/16.6 C
Stream Section C::_:::;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 20 0 0 0 0 0 0 0 0 0 0 29 3 12 0 0 0 0 0 0 15000 2 0
#1 2 0 0 2 (>6") 0 0 0 "] 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
#2 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 600 0 0
#3 0 0 0 0 0 4] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 31 0 0
ft4 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 90 0 0
#5 0 0 0 1(=6") 1] 1] 1] 1] 1] 0 25 1] 0 0 0 0 0 0 0 0 510 0 0
6 0 0 0 0 0 0 0 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0
#7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 45 0 0 2 (>6") ] o o o ] 0 16 o] o] o] 0 0 0 o] 0 0 550 0 0
Total 70 0 0 5 0 0 0 0 0 0 48 29 4 13 0 0 0 0 0 0 16781 2 0
Notes Two sockeye in pool
11/5/2013 Flow/Temperature in Channel - 85 cfs/11.4 C Flow/Temperature in Tailrace (powerhouse) - 2390 ¢fs/13.0 C
Stream Section A.du" Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Hanhe Sucker Sooalivet SaialimoniEh Shiner Faniinncs Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <6"
Tailrace 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
#1 42 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0
2 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#3 58 0 0 0 0 2 (12"-14") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 77 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#6 46 5 0 2(>12") 0 1(12"-14") 0 "] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 48 0 0 1(=12") "] "] "] [*] "] 0 "] 0 0 0 0 0 0 0 0 0 0 0 0
Pool 113 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 442 6 0 3 1 3 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0
3/13/2014 Flow/Temperature in Channel - 82 ¢fs/7.1 C Flow/Temperature in Tailrace (powerhouse) - 1260 cfs/7.7 C
Stream Section c':::)l;k Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;::::: Sucker Smagg?uth Smallg:lcnuth Shiner P'keTg:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 3 0 5 0 0 0 0 0 0 154 0 0 0 0 8 0 0 0 0 0 0 0
i1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 4] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 o] o] o] o] o] 0 o] o] o] o] 0 0 0 o] 0 0 0 0 o]
Total 0 3 0 5 0 0 0 0 4] 0 154 0 0 0 0 8 0 4] 0 0 0 0 0
4/23/2014 Flow/Temperature in Channel - 287 ¢fs/11.3 C Flow/Temperature in Tailrace (powerhouse) - 1270 cfs/11.4 C
Stream Section C::_:ﬂ;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh SmaLI:‘:Iouth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 4090 0 0 1 2 0 0 0 8 0 0 0 6 0 0 0
i1 0 0 0 1(>12") ] 0 ] 25 ] 0 1 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 1400 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 1(>12") 1] 1] 1] 2700 1] 0 150 0 0 0 0 0 0 0 0 0 0 0 0
ft4 0 0 0 0 0 0 0 1700 0 0 31 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 3070 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 1650 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 P(>12")1(<12] 1] 1] 1] 490 1] 0 22 0 20 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 1(12") 0 0 0 2600 0 0 125 0 2 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 6 0 0 0 17725 0 0 404 2 22 0 0 8 0 0 0 6 0 0 4]
Notes 19 Hatchery Chinook smolts in the swim area
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Chelan River Habitat Channel Snorkel Fish Survey
|5/21/2014 Flow/Temperature in Channel - 205 cfs/17.2 C Flow/Temperature in Tailrace (powerhouse) - 2500 cfs/16.7 C
Stream Section C::_:::;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 "] 0 3000 0 0 2 0 0 "] 0 0 0 0 0 200 3000 0 0
#1 0 0 0 0 0 0 0 "] 0 0 1200 0 0 0 9 0 0 0 0 3 0 0 0
#2 0 0 0 0 0 0 "] 3110 0 0 100 "] 2 0 0 2 0 0 0 0 0 0 "]
i3 0 0 0 0 1 1] 1] 550 1] 0 37 1] 3 0 0 0 0 1] 0 0 0 0 1]
it4 0 0 0 1({12")2(14) 2 ] ] 750 ] 0 60 ] 2 0 0 0 0 ] 0 0 0 0 ]
#5 0 0 0 0 1] 1] 1] 100 1] 0 300 1] 6 0 0 12 0 1] 0 0 0 0 1]
it6 0 0 0 0 1] 1] 1] 200 1] 0 30 1] 6 0 0 0 0 1] 0 0 0 0 1]
#7 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 1 0 0 0 0 0
Pool 0 0 0 0 ] o o 22 ] 0 325 o 11 0 0 17 0 ] 0 0 0 0 o
Total 0 0 0 3 3 "] "] 7732 "] 0 2114 "] 30 "] 9 31 0 1 0 203 3000 0 0
Notes 300 Chinook fry in the swim area 4710
|6/17/2014 Flow/Temperature in Channel - 207 cfs/17.1 C Flow/Temperature in Tailrace (powerhouse) - 2510 cfs/16.7 C
Stream Section C‘:::)l:)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:Pb::: Sucker Smal{lg‘:loulh Smallg‘:louth Shiner PlkeTg:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 [*] [*] [*] [*] [*] 0 6 2 6 [*] 0 2 0 4] 6>24" 108 0 0 0
#1 0 0 0 0 "] 0 0 0 "] 0 30 5 3 0 0 65 0 "] 0 0 0 0 0
12 0 0 0 0 1] 1] 1] 1] 1] 0 1] 1] 1] 1] 0 1000 0 1] 0 0 0 0 0
i3 0 0 0 4(16") 1] 1] 1] 1] 1] 0 100 6 5 1] 0 400 0 1] 0 0 0 0 0
4 4] 0 4] 1(8") 1 4] 4] 4] 4] 4] 200 800 fry 2 4] 4] 500 0 4] 4] 4] 0 4] 4]
#5 0 0 0 1(12") 1] 1] 1] 1] 1] 0 400 1] 3 1] 0 1000 0 1] 0 0 0 0 0
#6 0 0 0 3{12")1{18") 0 0 0 "] 0 3 parr 150 2, 1000 fry "] 0 0 150 0 0 0 0 0 0 0
#7 0 0 0 12{12") 1 "] "] [*] "] 0 500 5, 1000 fry "] "] 0 500 0 "] 0 0 0 0 0
Pool 0 0 0 l{ 16") 1 o] )] o] o] 0 700 15 25 o] 0 550 0 o] 0 0 0 0 0
Total 0 0 0 23 3 o] o] o o] 3 2086 35 44 o] 0 4167 0 o] 6 108 0 0 0
Notes Swim Area-12 smallmouth<12", 4>12", 12 Bluegill, 3 Tenct Rainbow Notes - Section 6 = 18" was Triploid Smallmouth plus 2800 fry
7/9/2014 Flow/Temperature in Channel - 1003 cfs/22.0 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/21.6 C
Stream Section CJ::]L::)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;:I::: Sucker Smal{'g?mh Smal:rs'r:luuth Shiner P'kETé':mw Pikeminnow  Chiselmouth ~ Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 53 0 0 0 0 0 "] "] 0 0 18 6 15 0 0 5 0 0 9 0 1 school 0 0
i1 0 0 0 0 1] 1] 1] 1] 1] 0 400 2 5 1] 0 1500 500 1] 0 0 0 0 0
12 0 0 0 0 1] 1] ] 1 parr 1] 0 210 5, 50 fry 1 0 0 500 200 1] 0 0 0 0 1]
#3 0 0 0 0 "] o '] o "] 0 400 3 1 o 0 200 250 200 0 0 0 0 0
it4 0 0 0 4(4") 1] ] 1] 1] 1] 0 50 1 1 ] 0 800 0 1] 0 0 0 0 1]
#5 0 0 0 3(8") 1{10") 0 0 0 "] 0 70 0, 400 FRY 9 0 0 5 0 "] 0 0 0 0 0
it6 0 0 0 3(<12") 1] 1] 1] 1] 1] 0 100 4, 200 fry 18 0 0 420 500 1000 0 0 0 0 1]
H7 0 0 0 . o o] o] o o] 0 o] o] 3] o] 1 0 0 o] 0 0 0 0 o]
Pool 7 2 0 0 o] o] o] o] o] 0 800 o] 10 o] 0 800 0 o] 0 0 0 0 o]
Total 60 2 0 11 1 "] "] 1 "] 0 2048 21 66 "] 1 4230 1450 1200 9 0 1 school 0 0
Notes Swim Area-7 smallmouth<12", 1>12" Smallmouth plus 650 fry
|8/28/2014 Flow/Temperature in Channel - 84 cfs/21.4 C Flow/Temperature in Tailrace (powerhouse) - 2480 cfs/22.9 C
Stream Section C‘::\uol;k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:Pbg:: Sucker Smagg‘:loulh Smallg‘:louth Shiner Plkercn;l:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 "] "] 0 0 0 2 2 0 0 0 0 0 0 0 20 0 "]
#1 0 0 0 0 0 0 "] "] 0 0 0 10 20 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 1] 1] 1] 1] 1] 0 1] 5 6 1] 0 0 0 1] 0 0 0 0 1]
#3 0 0 0 1(6") "] "] "] "] "] 0 "] 4 0 "] 0 0 0 "] 0 0 0 0 0
it4 0 0 0 0 1] ] 1] 1] ] 0 ] 1 1] ] 0 0 1 ] 0 0 0 0 1]
#5 0 0 0 3(=12") 1] ] 1] 1] 1] 0 1] 6 1 ] 0 1 0 1] 0 0 0 0 1]
it6 0 0 0 0 ] ] ] ] ] 0 14 6 6 ] 0 0 6 ] 0 0 0 0 ]
7 0 0 0 3(12") 1(8") 1] 1] 1] 1] 0 1 8 1] 1] 0 1] 0 1] 0 0 0 0 0
Pool 161 0 0 1(>12") o] o] o] o] o] 0 18 12 14 o] 0 0 0 o] 0 0 0 0 o]
Total 161 0 0 8 il o] o] o] o] 0 33 54 49 o] 0 1k 7 o] 0 0 20 0 o
Notes Pool had 2 dead Chinook adults
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Chelan River Habitat Channel Snorkel Fish Survey
9/25/2014 Flow/Temperature in Channel - 87 cfs/18.2 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/19.1 C
Stream Section C::_:"Dl;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 124 0 0 1(9") 0 0 0 0 0 0 1 4 1 0 0 0 0 0 0 0 800 0 0
#1 1 0 0 1{22") 0 1(24") 0 0 0 0 15 4 0 0 0 0 0 0 0 0 3000 0 0
#2 0 0 0 0 0 0 0 0 0 0 5 4 3 0 0 0 0 0 0 0 150 0 0
#3 1 0 0 2(8") 0 4] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 200 0 0
ft4 0 0 0 3(8",10",18" 0 0 0 0 0 1 parr 4 3 8 0 0 0 0 0 0 0 50 0 0
#5 0 0 0 2(8"),2(12") 0 0 0 0 0 0 3 4 2 0 0 0 0 0 0 0 0 0 0
6 0 0 0 5(12") 2(12") 0 0 0 0 0 9 4 3 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 1 0 0
Pool 375 0 0 L, 3(12") 1] o] o] o] o] o] 0 30 <] 5 o] 0 0 0 o] 0 0 0 0 0
Total 501 0 0 22 2 1 0 0 0 1 67 33 26 0 0 0 0 0 0 0 4201 0 0
Notes Dead Chinook Adults - #1-1, #2-2, Pool-3 Swim Area-18 smallmouth<12", many stickleback
11/25/2014 Flow/Temperature in Channel - 287 cfsf9.5 C Flow/Temperature in Tailrace (powerhouse) - 2340 cfs/9.6 C
Stream Section AFluIl Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry eslnkas Sucker Smalloush SonallouE; Shiner Fllaninnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" 6" <6"
2{13"),
Tailrace 100s+ 8 0 0 0 1(15") 3(11") 0 0 0 130 0 0 0 0 0 0 0 0 0 0 0 0
1{21")
i1 3 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0
2 5 0 0 1(15"),1{17" 0 1{21") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
#3 1 0 0 1{11") 0 0 2(11") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 1(21") 0 2(15"),1(17" 0 1{17") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 1 1{15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1(11"),
#6 0 0 0 1{13") 0 1{13") 1{15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2(15")
#7 0 0 0 0 0 0 1{11") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 (15"), 2(19" 0 1(7") 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0
Total 9+ 100s 9 1 14 0 8 7 0 0 0 170 0 16 0 0 0 0 0 0 0 0 0 0
Notes Swim Area-565 stickleback
Chelan River Reach 1-3 Snorkel Fish Survey
3/20/2012 Flow/Temperature in River - 83 cfs/6.5 C
Stream Section Cj:i{::::)k Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':::I::: Sucker Smal{'g?mh Smallmouth  Shiner P'kETg:mw Pikeminnow  Chiselmouth  Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Reach 1 0 0 0 7 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 1 0 0 5 8 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Total 1 0 0 12 8 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0
AUGUST REACH 1-3 SURVEYS CANCELLED - SAFETY POLICY ISSUES REGARDING ACCESS/SPILLWAY TAGOUTS
11/13/2012 Flow/Temperature in River - 84 cfs/10.9 C
: Adult : : i : Rainbow Smallmouth Smallmouth - Pikeminnow  Pikeminnow . . : <
Stream Section i Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry  Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <6" >6"
Reach 1 0 0 0 12 {10"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 N5 NS NS N3 NS N3 NS NS N3 N3 N3 N5 N5 N3 NS N5 NS NS N3 N3 NS NS NS
Reach 3 N3 N3 NS N5 NS N5 NS NS N5 NS N5 N5 NS N5 NS N5 NS NS NS N5 N3 NS NS
Total 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/9/2013 Flow/Temperature in River - 83 cfs/11.2 C
. Adult . . . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . r -
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Sucker Shiner ) Chiselmouth ~ Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" >6" <B" 6"
Reach 1 0 0 0 5(10"-15"} | 5 (10"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 5(10"-15"} | 3 (10"-15") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 10 8 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
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Chelan River Reach 1-3 Snorkel Fish Survey
|8/16/2013 Flow/Temperature in River - 87 cfs/22.4 C
Stream Section A_dull Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Bainka Sucker Soisllmouth Spiallouth Shiner Plaminnog  Plaminngg Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 0 2(=6") 0 0 0 0 0 0 3 4 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 ] )] )] "] 0 "] "] "] ] 0 0 0 "] 0 0 0 0 "]
11/5/2013 Flow/Temperature in River - 85 cfs/14.4 C
Stream Section A_du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry BAtOLE Sucker SfvhMmioucn SRR Shiner RlkEmilos  Plkemno Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 1(12"-14") o o o] o] o 0 o o o o 0 0 0 o 0 0 0 0 o
Reach 2 0 0 0 7 (12"-14") "] )] )] ] )] 0 )] 0 3 )] 0 0 0 )] 0 0 0 0 0
Rsach 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 8 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
4/22/2014 Flow/Temperature in River - 88 cfs/12.4 C
i Adult : 5 . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . " i i
Stream Section . Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Sucker Shiner ) Chiselmouth ~ Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <" >6"
Reach 1 0 0 0 5(6"->12")| 19 (8"- 18") 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 5(12"-16") | 2 (12"-14") 0 ] )] 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 1] 1] 1] 10 21 o o o o 0 o o 5 o 0 1] 1] o 0 1] 1] 1] o
|8/25/2014 Flow/Temperature in River - 85 cfs/22.1 C
Stream Section A,du" Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Haknto Sucker S SaialimioniEh Shiner Plkel'l‘lll'llnow s Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" >6" <B" >6"
Reach 1 0 0 0 58 (>6") |6(<6")5(>6") 1] 1] 1] Y] 0 0 125 2 0 10 0 0 0 0 0 0 0 0
Reach 2 0 0 0 39 (>6") 2 (>6") 1] 1] 1] Y] 0 Y] 70 4 0 0 0 0 0 0 0 0 0 0
Rsach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 97 13 ] o o o 0 o 195 6 0 10 0 0 o 0 0 0 0 ]
1Tench >6"
11/24/2014 Flow/Temperature in River - 83 cfs/9.4 C
Stream Section A_du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat  Bull Trout  Whitefish  Chinook Fry Coho Fry Baintou Sucker Srllmout Sl Shiner P'kemm,mw P'kem"?mw Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <g" >6'
Reach 1 0 0 0 51 20 2] ] 0 0 0 0 7 0 2] 0 1. 0 0 0 0 0 0 0
Reach 2 0 0 0 32 1(9") ] )] ] 0 0 0 ] ] ] 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 83 21 0 0 0 0 0 0 7 0 0 0 1 0 0 0 0 0 0 0
5 Tench >6"; Rainbow Reach 1 - 1-7",6-9",15-11",1-12",7-13",6-15", 15>12"; Cutthroat Reach 1 - 2-7",4-9" 4-11",8-13" 2-15"
Reach 2 survey incomplete - too dark; Rainbow Reach 2 - 2-9:,2-11",25-13",3-15"
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The Lake Chelan Hydroelectric Project (Project) is owned and operated by the Public Utility District No. 1 of Chelan County (Chelan PUD). The Federal Energy Regulatory Commission (FERC) license for operation of this project (License), issued on November 6, 2006, authorizes Chelan PUD to operate the Lake Chelan dam and powerhouse for a period of 50 years. As part of the normal operation of the Project, Chelan PUD withdraws water from Lake Chelan for power generation and discharges that water through the powerhouse into an excavated tailrace, which leads to the confluence of the Chelan River and the Columbia River. Flows released from the Chelan Dam follow the natural channel of the Chelan River, joining with the powerhouse tailrace flows and discharging to the Columbia River. As a requirement of the new License, minimum flows were established for the Chelan River and that flow was initiated on October 15, 2009.



The License incorporated conditions regarding biological objectives that were anticipated to be achieved in the Chelan River and Project tailrace. These biological objectives are set forth in the Chelan River Biological Evaluation and Implementation Plan (CRBEIP), which is part of the Lake Chelan Settlement Agreement (October 8, 2003) and is incorporated into the License as Appendix A. The Washington State Department of Ecology (Ecology) incorporated these biological objectives into their 401 Water Quality Certification for the Lake Chelan Hydroelectric Project (Certification) and the FERC, in turn, incorporated the terms and conditions of the Certification into the License. One of the conditions incorporated into the License requires Chelan PUD to file Biological Objectives Status Reports every two years, beginning four years after the effective date of the License. On March 11, 2010, Chelan PUD filed for an extension of time to complete the structural changes to the Project necessary to implement minimum flows and other measures necessary for achievement of the biological objectives, and also to change the dates for the Biological Objectives Status Reports such that they would begin four years after implementation of the minimum flows. On May 19, 2010, FERC granted this time extension, which set the date for the first report to be due April 30, 2013. This second Biological Objectives Status is due April 30, 2015.



The purpose of this Biological Objectives Status Report is to: (1) summarize the results of monitoring and evaluation program detailed in the CRBEIP and evaluate the need for modifications to that program; (2) describe the degree to which the biological objectives have been achieved, and the prospects for achieving those objectives in the next reporting period; (3) review management options taken to meet those biological objectives; and (4) recommend any new or modified restoration and/or monitoring and evaluation measures that are needed to meet, to the extent practicable, the biological objectives. Such recommendations shall contain a schedule for timely implementation. The Chelan River study reaches and biological objectives are shown in Figure 1-1 and Table 1-1. 



This report describes the results of monitoring and evaluation programs that have been implemented since placement of spawning gravels in the Project tailrace (2008) and completion of the spawning and rearing habitat in Reach 4 of the Chelan River (Habitat Channel) and implementation of minimum flows (October 2009). This report is organized into three sections that pertain to specific biological objectives described in the CRBEIP: (1) biological objectives for Chinook salmon; (2) biological objectives for steelhead trout; and (3) biological objectives for cutthroat trout. There are specific measurement objectives for Chinook Salmon and steelhead trout in this report, including spawning survey counts, distribution of redds, intragravel dissolved oxygen levels, egg to fry emergence survival rates and presence of rearing juveniles. The measurement objective for cutthroat trout is the presence of 200 fish at various age classes.



[bookmark: _Toc414274871]Table 1‑1. Criteria for achievement of biological objectives in the Chelan River.

		Fish Species and Use

		Biological Objective

		

Measured Parameters

		Evaluation Timeframe

		Actions if

Biological Objective Achieved

		Actions if Biological Objective Not Achieved



		Chinook 



Spawning Habitat Reach 4 and Tailrace

		Areas developed to support spawning meet design habitat characteristics (depth, velocity, and substrate) at the design flow (as-built functionality)

		

Field measurement to confirm achievement of physical parameters. The presence and success of spawning fish will also be considered in the determination of achievement. 

		

Years 1 – 10, as needed to set flows or further modify channel

		

Must be met

		

Must be met



		Chinook 



Spawning Habitat Use Reach 4 and Tailrace

		Distribution of spawning use should reflect distribution of constructed spawning habitat

		

Spawning use, numbers, distribution and habitat characteristics of selected redds. Qualitative judgment

		

Years 1 – 10, as needed to set flows

		Maintain Actions.

No additional actions needed

		Determine if Project effect. Continue until all feasible and reasonable habitat measures to achieve this objective are implemented. When no further feasible and reasonable actions exist, CRFF will recommend whether or not Chelan PUD should continue measures implemented 



		Chinook 



 Spawning Habitat Quality, Reach 4/Tailrace, Conditions suitable for survival from egg to emergence

		Intragravel Dissolved Oxygen

 ≥ 6.0 mg/l

		

During all scheduled (non-emergency) powerhouse shutdowns, tailrace intragravel DO monitored hourly. During egg incubation, tailrace and Reach 4 intragravel DO monitored each week hourly for at least one 24-hour period

		

Years 1-5. Extend if additional measures needed or as recommended by CRFF

		

Must be met unless determined not a Project effect

		Must be met unless determined not a Project effect



		Chinook 



Spawning Success, Reach 4/Tailrace, Conditions suitable for survival from egg to emergence

		Egg to emergence success equal to > 80% of Methow River average or 70% survival, whichever is less

		

At least 10% of redds capped and studied for egg to emergence success or other method recommended by CRFF

		Years 1-5

		Maintain Actions.

No additional actions needed



		Determine if Project effect. Continue until all feasible and reasonable habitat measures to achieve this objective are implemented. When no further feasible and reasonable actions exist, CRFF will recommend whether or not Chelan PUD should continue measures implemented



		Chinook 



Juvenile Rearing Habitat Use, Reach 4/Tailrace

		Presence and use of available habitat

		

Snorkel surveys from emergence until fish move into Columbia River (emergence – June). Qualitative judgment

		Years 1-5. Extend for next 5 years if fry use is low

		Maintain Actions.

No additional actions needed

		Determine if Project effect. Continue until all feasible and reasonable habitat measures to achieve this objective are implemented. When no further feasible and reasonable actions exist, CRFF will recommend whether or not Chelan PUD should continue measures implemented



		Chinook 



Adult Use of Habitat, Reach 4/Tailrace

		Adult production of fish produced in Chelan River

		

Ratio of Chelan River origin/other origin adult carcasses in spawning population

		Years 1-10

		Maintain Actions.

No additional actions needed

		Continue until all feasible and reasonable habitat measures to achieve the objectives identified in 7-10 are implemented. When no further feasible actions exist and objectives not attained or the goal not achieved,the CRFF will recommend whether or not Chelan PUD should continue measures implemented



		Steelhead 



Spawning Habitat Reach 4 and Tailrace

		Areas developed to support spawning meet design habitat characteristics (depth, velocity, and substrate) at the design flow (as-built functionality)

		

Field measurement to confirm achievement of physical parameters. The presence and success of spawning fish will also be considered in the determination of achievement. 

		

Years 1 – 10

		

Must be met

		

Must be met



		Steelhead



Spawning Habitat Use Reach 4 and Tailrace

		Distribution of spawning use should reflect distribution of constructed spawning habitat

		

Spawning use, numbers, distribution and habitat characteristics of selected redds. Qualitative judgment. Spawning surveys years 1-2 biweekly, weekly years 3-10, March – May or as needed to set flows

		

Years 1 – 10, extend if additional measures needed

		Maintain Actions.

No additional actions needed

		Determine if Project effect. Continue until all feasible and reasonable habitat measures are implemented. If can’t reach use objective, maintain habitat achieved 



		Steelhead



 Spawning Habitat Quality, Reach 4/Tailrace, Conditions suitable for survival from egg to emergence

		Intragravel Dissolved Oxygen

 ≥ 6.0 mg/l

		

During all scheduled (non-emergency) powerhouse shutdowns, tailrace intragravel DO monitored hourly. During egg incubation, tailrace and Reach 4 intragravel DO monitored each week hourly for at least one 24-hour period

		

Years 1-5. Extend if additional measures needed or as recommended by CRFF

		

Must be met unless determined not a Project effect

		Must be met unless determined not a Project effect



		Steelhead 



Spawning Success, Reach 4/Tailrace, Conditions suitable for survival from egg to emergence

		Egg to emergence success equal to > 80% of Methow River average or 70% survival, whichever is larger

		

At least 10% of redds capped and studied for egg to emergence success or other method recommended by CRFF

		Years 1-5

		Maintain Actions.

No additional actions needed



		Determine if Project effect. Continue until all feasible and reasonable habitat measures are implemented. If can’t reach use objective, maintain best habitat achieved



		Steelhead 



Juvenile Rearing Habitat Use, Reach 4/Tailrace

		Fry presence and use of available habitat

		

Snorkel surveys from emergence until fish move into Columbia River. 8 times per year, only when redds observed in area. Qualitative judgment

		Years 3-10

		Maintain Actions.

No additional actions needed

		Determine if Project effect. Continue until all feasible and reasonable habitat are implemented. When no further feasible actions exist and objectives not attained or the goal not achieved, the CRFF will recommend whether or not Chelan PUD should continue measures implemented.



		Steelhead 



Outmigrant success

		Adult production of fish produced in Chelan River – net benefit to ESU

		

Best professional judgment of CRFF and/or new technology showing adult origin

		Years 5-10

		Maintain Actions.

No additional actions needed

		Continue until all feasible and reasonable habitat measures to achieve the objectives identified in 7-10 are implemented. When no further feasible actions exist and objectives not attained or the goal not achieved,the CRFF will recommend whether or not Chelan PUD should continue measures implemented



		Cutthroat

Habitat, Reaches 1-3

		Presence of 200 fish including various age classes. Habitat improvements for cutthroat, as related to water temperature may include: new, naturally evolved stream channel; riparian shade; thermal refugia/pumping studies; increased flows

		

Snorkeling surveys, number, distribution, age of resident fish. Cross-sectional and average stream temperature measurements. Flow measurements.

		Years 1-5 will serve as establishment. If 200 fish not achieved in year 5, then either continue studies for: A-10 years beyond year 5 of New License to allow natural cutthroat colonization from Lake Chelan; or B- 5 years beyond year 5 of New License if no natural colonization is evident and test sample of cutthroat is deemed necessary by CRFF

		Maintain actions

		Determine if Project effect. Continue until all feasible and reasonable habitat measures are implemented. When no further feasible actions exist and objectives not attained or the goal not achieved, the CRFF will recommend whether or not Chelan PUD should continue measures implemented.



		Cutthroat



Create habitat to support a viable population of cutthroat trout in Reaches 1-3

		200 resident fish

		Number of fish via snorkeling surveys as specified in Table 7-10

		Years 5-10

		Maintain Actions.

No additional actions needed

		Continue until all feasible and reasonable habitat measures to achieve the objectives identified in 7-10 are implemented. When no further feasible actions exist and objectives not attained or the goal not achieved, the CRFF will recommend whether or not Chelan PUD should continue measures implemented
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[bookmark: _Toc414274882]Biological Objectives for Chinook salmon

[bookmark: _Toc414274883]Spawning Habitat for Chinook Salmon Meets Design Characteristics 

The CRBEIP states that “salmon and steelhead spawning habitat will be created in Reach 4 and the tailrace, with the objective to create suitable depth, cover, velocity and substrate conditions for these fish. These parameters can be measured independently of fish use, although fish use is the best evidence of achievement. The criteria for achievement are to document that habitat was created and maintained, in accordance with the preference curves established in the IFIM study. Alternatively, if adult fish runs are strong and colonization occurs during the evaluation period, then the presence and success of spawning fish will also be considered in the determination of achievement. Achievement will be evident if spawning fish are distributed in suitable areas in the tailrace, Reach 4 and below the confluence of Reach 4 and the tailrace. Lack of fish will not be termed a failure without evidence that a Project effect prevented fish from using the habitat.”



Chinook salmon spawning has been observed in the Project tailrace at its confluence with the Columbia River since the 1980s, with redd counts prior to 1993 ranging from 16 – 69 redds per year (Chelan PUD, 1991). Documented redd counts (Hillman, et al. 2014) since 1998 (Table 2‑1) steadily increased over the years as bed load accumulations increased the area of useable spawning habitat, which was a result of natural gravel movement during spill operations under previous licenses for the Project (Figure 2-1). The fish per redd (FPR) and escapement estimates in Table 2‑1 are based on the male:female sex ratio of summer Chinook sampled at Wells Dam (Hillman, et al. 2014). 

[bookmark: _Toc414274865]Figure 2‑1. Chelan River Historical Redd Counts.



[image: ]

The tailrace spawning habitat was created in 2008, with fish use observed in that year. Additional Chinook and steelhead spawning habitat was created in 2009, with the habitat available for use by Chinook in that year. The design parameters (depth, cover, velocity, substrate) defined in the CRBEIP were successfully constructed according to 30%, 60%, 90% and final design plans that were reviewed and approved by the CRFF (Appendix A). Confirmation that suitable spawning habitat for Chinook was created in the tailrace and in Reach 4 did not require post-construction physical measurements because both areas of new habitat were immediately colonized by Chinook salmon in the first year following construction.



[bookmark: _Toc351107064][bookmark: _Toc414274872]Table 2‑1. Chelan River Chinook Redd Counts and Escapement Estimates.

		Year

		FPR

		Redds

		Escapement



		1998

		3.00

		30

		90



		1999

		2.20

		63

		139



		2000

		3.40

		196

		666



		2001

		4.10

		240

		984



		2002

		2.30

		253

		582



		2003

		2.42

		173

		419



		2004

		2.27

		185

		420



		2005

		2.93

		179

		524



		2006

		2.02

		208

		420



		2007

		2.20

		86

		189



		2008

		3.25

		153

		497



		2009

		2.54

		246

		625



		2010

		2.81

		398

		1118



		2011

		3.10

		413

		1280



		2012

		3.07

		426

		1308



		2013

		2.31

		729

		1684



		2014

		2.75

		400

		1100







[bookmark: _Toc414274884]Chinook Salmon Use of Spawning Habitat Throughout Constructed Habitat

The achievement of this biological objective has been documented through spawning survey redd counts, which show use by Chinook salmon has increased since the construction of this habitat. Since gravel placement in the tailrace and construction in Reach 4 of the Habitat Channel, the combined Chinook redd counts in the tailrace, in the Habitat Channel and in the Columbia River below the confluence have increased from 86 in 2007 and 153 in 2008 to 400 in 2014, with a high count of 729 in 2013 (Table 2-1). Prior to 2008, the highest redd count was 253. Spawning has also been distributed throughout the available habitat created in the tailrace and in the Reach 4 Habitat Channel (Table 2-2), with all areas being used.








[bookmark: _Toc414274873]Table 2‑2. Chelan River Chinook and Coho Redd Count Distributions.

		 Year

		Tailrace

		Reach 4 

		Columbia R

		Total



		2008

		153

		NA

		In tailrace count

		153



		2009

		129

		79

		58

		266



		2010

		234

		115

		49

		398



		2011

		192

		178

		48

		418



		2012

		231

		139

		56

		426



		2013

		320

		269

		140

		729



		2014

		246

		78

		76

		400







Temporary Habitat Channel Flow Reduction and Chinook Salmon Spawning Habitat Availability

 Flow provided in the Chelan River Habitat Channel for steelhead and Chinook salmon is a minimum of 320 cfs by a combination of spill and pumping, per the Chelan River Biological Evaluation and Implementation Plan (CRBEIP). Currently, 5 pumps are used to meet the minimum spawning flow requirement in the Habitat Channel. Due to the complexity and, according to PUD engineers, reduced reliability of variable speed pumps, the pump station was designed to provide 240 cfs at minimum tailwater elevations (maximum "lift" from intake screen to canal, which means minimum discharge per pump). This assures that the 320 cfs minimum flow would always be provided when the minimum instream flow from the lake matches the 80 cfs minimum flow from that source. However, at normal tailwater elevations, the 5 pumps actually discharge from 250-260 cfs (about 50-55 cfs each), and the total Habitat Channel flows during both the Chinook and steelhead spawning periods have been 340-350 cfs.



Washington Department of Ecology (Ecology), Washington Department of Fish and Wildlife (WDFW), and Chelan PUD staff have commented that water velocities being provided in the Habitat Channel currently, particularly for steelhead, may be too high, based on Habitat Suitability Index (HSI) measurements, flow observations in stream margin habitat and log structures during early rearing of Chinook salmon fry, and best professional judgment that the Habitat Channel “just looks better” at lower flows. A remedy for reducing flows in the Habitat Channel for Chinook salmon and steelhead spawning and Chinook salmon fry early rearing is to reduce the number of pumps operated during the March 15 through May 15 steelhead spawning period. Lower flows can be provided by reducing pump operations from 5 pumps to 4 pumps (200-208 cfs) and adjusting the Low level Outlet (LLO) output, if desired, to be greater than 80 cfs to provide a total flow in the Habitat Channel in the range of 280 cfs – 320 cfs.






A proposed temporary change in pumped flow operation, developed by the Chelan River Fishery Forum (CRFF), is a follows:



Proposal



1. Conduct a pump station reduced flow operation during the Chinook spawning period in 2013

2. Operate 4 pumps instead of 5 pumps from October 15 through November 30, 2013

3. Conduct Chinook salmon spawning ground surveys, as required by the Lake Chelan comprehensive Settlement Agreement (SA)

4. Compare Chinook salmon redd distribution in the Habitat Channel in 2013 to redd distribution from spawning ground survey redd mapping from 2009 through 2012

5. If Chinook salmon redd distribution in the Habitat Channel appears to be similar in 2013 to previous years, then conduct the same pump station operation (4 pumps versus 5) during the steelhead spawning period, March 15 through May 15, in 2014

6. If Chinook salmon redd distribution in the Habitat Channel appears to be significantly different in 2013 to previous years, then return to 5 pump operation for the steelhead spawning period in 2014.



Operation of 4 pumps, instead of 5 pumps, was implemented during the 2013 and 2014 Chinook salmon spawning periods (October 15-November 30) and 2014 steelhead spawning period (March 15-May 15). Results for the 2013 Chinook salmon and 2014 steelhead are reported in this report. Data from Chinook salmon 2014 are still being analyzed at the writing of this report and 2015 steelhead data have yet to be collected. These results will be reported in the next Biological Objectives Status Report.



Information displayed in Table 2-3 show comparison of Chinook salmon redd locations and proportions in the various subsections of the Chelan River Habitat Channel from 2009 through 2013. Five pumps were used to provide spawning flows in 2009 through 2012, and four pumps were used in 2013. Section 1 is the section immediately below the bottom-end riffle in the Habitat Channel, very close to the confluence with the Chelan tailrace, working upstream to Section 7 that is located immediately below the pump station canal discharge pool. The Pool section includes the pump station discharge pool and large pool upstream to the first rapids at the bottom end of the Chelan River Gorge.






[bookmark: _Toc414274874]Table 2‑3. Comparison of Chelan River Habitat Channel Chinook Salmon Spawning Under 4 Pump versus 5 Pump Operation





Information displayed in Table 2-4 highlight the sections of the Habit Channel ranked in order of proportion of redds constructed, which could be interpreted as preference, by Chinook salmon from 2009 through 2013. As stated previously, five pumps were used to provide spawning flows in 2009 through 2012, and 4 pumps were used in 2013.



[bookmark: _Toc414274875]Table 2‑4. Comparison of Chelan River Habitat Channel Chinook Salmon Redd Distribution Under 4 Pump versus 5 Pump Operation





Degree of Achievement of Objective



This objective has been fully achieved. The Project is being operated to maintain the achievement of this objective by managing Lake Chelan spill levels to protect the Reach 4 Habitat Channel from damage due to high flows and to limit bed load accumulations in the tailrace spawning habitat at the Reach 4 confluence. In the summer of 2014, bed load accumulations of river cobble at the confluence of the Reach 4 high flow channel were excavated to reduce the potential of Chinook redd dewatering during low water conditions in the Columbia River. The river cobbles removed were suitable spawning gravel material and were stockpiled on the shoreline at the site for potential future use. Redd surveys in the fall of 2014 documented Chinook spawning use in the excavated area, demonstrating that the maintenance operation maintained the depth, velocity and substrate characteristics suitable for Chinook spawning.

[bookmark: _Toc414274885]Chinook Salmon Tailrace Intragravel Dissolved Oxygen ≥ 6.0 mg/l

The License required that the Project be operated to achieve the CRBEIP biological objective to provide conditions suitable for Chinook salmon survival from egg to emergence. Specifically the requirement is to operate the Project powerhouse to maintain intragravel dissolved oxygen (IGDO) levels of 6.0 mg/l or higher to support survival of Chinook salmon from egg deposition to emergence. If it is not reasonable and feasible to operate the powerhouse to meet this requirement, or if the spawning gravel placed in the tailrace does not have sufficient permeability to meet this requirement, then the CRBEIP allows for alternative actions, such as use of the pump station to increase water circulation in the tailrace or physical modification of the habitat through addition of more permeable substrate and/or use of pumps and pipes under the substrate to create upwelling flows within the spawning gravel.



Studies to determine the level of powerhouse operation needed to meet IGDO requirements were initiated in the fall of 2011. Three years of study, with dissolved oxygen meters taking hourly IGDO readings in the egg pockets of 10 redds, tested different periods of powerhouse outages and powerhouse flow levels. These tests indicated that operation of the powerhouse with one turbine at minimum generation (approximately 850 cfs) generally maintains intragravel dissolved oxygen levels above 6.0 mg/l (Figure 2-2). There were two redds that did show lower IDGO levels during minimum generation (T1 and C5), however live fry were found at both locations when the IGDO sensors were removed in late March. The sensors are inserted into PVC pipe housings with the end in the egg pocket perforated with numerous small drill holes. These holes and the sensors inside the pipe can become fouled over the long deployment period, which may contribute to the decline in IGDO levels measured in these redds late in the study. Also, the permeability of salmon redds declines over time as periphyton recolonizes the surface of the redd, while biological oxygen demand increases over time as eggs hatch and dead eggs decay.




[bookmark: _Toc414274866]Figure 2‑2. Dissolved oxygen levels in Chinook salmon redd egg pockets with one turbine running at minimum generation, 2013-2014.

[image: ]



The 2013 results also indicated that IGDO levels above 6.0 mg/l can be maintained in the majority of redds with periods of two or three hours with no powerhouse flow, even over repeating cycles, when followed by at least one hour of operation with one turbine at minimum generation. However, some redds will not maintain IGDO levels above 6.0 mg/l with no powerhouse flow for three hour periods, particularly later in the incubation period in February and March. Three of the ten redds (T1, C3 and C5) monitored in the 2013-14 incubation period had a number of IGDO readings below 6.0 mg/l, while some of the other redds occasionally dipped below that level (Figure 2-3).




[bookmark: _Toc414274867]Figure 2‑3. Dissolved oxygen levels in Chinook salmon redd egg pockets with powerhouse flow off for periods of approximately three hours, 2013-2014.

[image: ]



Monitoring of IGDO levels in ten redds in the tailrace is currently in progress for a fourth year to confirm these results. Due to high fall and winter inflows into Lake Chelan, there have not been any minimum generation studies this year. However, there have been some periods of three hours with no powerhouse flow during diver operations to sample redds for egg-to-emergence survival studies. The results are similar to the previous studies, further confirming the level of IGDO protection provided with intermittent operation of the powerhouse (Figure 2-4). As in the previous year, IGDO levels remained well above 6.0 mg/l during intermittent periods with no powerhouse flow during the months of December and January, but in February there were two redds with IGDO levels below 5 mg/l and three others with IGDO that dipped below 6.0 mg/l. Two more dive operations are scheduled for March, 2015.






[bookmark: _Toc414274868]Figure 2‑4. Dissolved oxygen levels in Chinook salmon redd egg pockets with powerhouse flow off for periods of approximately three hours, 2014-2015.

[image: ]



Degree of Achievement of Objective



The objective of providing minimum IDGO levels of 6.0 mg/l can be met by maintaining powerhouse flows with one turbine operating at minimum generation flows. Over the past two years, extensive modeling work has been undertaken by Chelan PUD to develop operating procedures that will manage power generation operations to best meet both the tailrace IDGO requirements and refill timing requirements for recreational use in Lake Chelan. These operating procedures incorporate, at a minimum, operation of one turbine at minimum generation throughout the incubation period to maintain IDGO levels.

[bookmark: _Toc414274886]Egg to emergence success equal to > 80% of Methow River average or 70% survival

Studies of Chinook egg to emergence survival were also initiated in 2011, in conjunction with the IGDO studies. A recent set of studies conducted in the Columbia River, Hanford Reach, measured egg to emergence survival for Chinook salmon, using a technique they developed suitable for placing a known number of eggs in a container with local substrate in a manner that can be done by divers in relatively deep, flowing water (Oldenburg et al. 2012). The Hanford Reach studies used cylindrical egg tubes (CET) to place 100 eyed eggs in the tube, then manually excavated an area to simulate a redd, and burying the CET at the same depth as found in the egg pockets of nearby, natural redds. At the end of the study, the CETs are retrieved and the number of live Chinook fry counted in the CET provides an estimate of egg to emergence survival. Chelan PUD adapted this study methodology to address the biological objective that egg to emergence survival be either greater than 80 percent of the average egg to emergence survival in good quality spawning areas in the Methow River or meet 70 percent survival outright, whichever is less.



The 2011-2012 study was designed to evaluate egg to emergence survival in four different areas, including: (1) the tailrace in the area filled with gravel to create more spawning habitat; (2) the area at the confluence of the tailrace and Reach 4 of the Chelan River, where the spawning gravel has accumulated as a result of natural processes; (3) in the Columbia River on the alluvial fan formed below the confluence of the Chelan and Columbia rivers; and (4) in the Chelan River Habitat Channel. The new spawning gravels placed in the tailrace and the spawning areas in the Habitat Channel were the areas being tested to determine if the biological objective for egg to emergence survival is being met in these constructed areas. The naturally occurring spawning areas at the confluence of the tailrace and Reach 4 and on the alluvial fan in the Columbia River were meant to serve as a natural control for comparison.

The CET studies were repeated for three years, but the use of CETs was only successful in the Habitat Channel. In the tailrace and in the Columbia River, most of the eggs in CETs died prior to hatching or shortly after hatching, as also happened with CET control sites placed in the tailrace with just a light covering of cobble. This was contrasted with apparently successful incubation and fry survival observed in natural Chinook redds by divers when replacing or removing dissolved oxygen sensors. However, the CETs did function well in the shallower water  and higher velocities of the Habitat Channel. The CET methodology in the tailrace was replaced with monthly direct sampling of Chinook redds by divers to determine egg to emergence survival. These redd sampling studies were conducted during the 2013-2014 incubation period and are currently in progress for the 2014-2015 incubation period.

The CET studies in the Habitat Channel have demonstrated that egg to emergence survival exceeds 70 percent. The average survival of eggs to emergent fry in the CETs placed in the Habitat Channel was 81percent, while control CETs in the Habitat Channel had 90 percent survival. The CET survival data in the Habitat Channel, from upper (A) to lower (E) spawning sections, is in Table 2-3.


[bookmark: _Toc414274876]Table 2‑5. Habitat Channel CETs Egg – Emergent Fry Survival.

		Location/year

		Section

		Live Fry

		Dead Fry

		Dead Eggs

		Notes



		Habitat Channel 

		A

		94

		0

		6

		



		2011-2012

		B

		53

		0

		-

		Eggs not countable



		

		C

		59

		0

		-

		Eggs not countable



		

		D

		43

		0

		-

		Eggs not countable



		

		E

		96

		0

		4

		



		Habitat Channel 

		A

		91

		0

		9

		



		2012-2013

		B

		98

		0

		4

		



		

		C

		95

		0

		5

		



		

		D

		90

		1

		10

		



		

		E

		98

		0

		2

		



		Habitat Channel 

		A

		40

		34

		4

		Tube Washed Out



		2013-2014

		B

		89

		0

		-

		Eggs not countable



		

		C

		94

		0

		2

		



		

		D

		77

		0

		6

		



		

		E

		97

		0

		2

		



		Habitat Channel 

		Control

		85

		2

		11

		



		2011-2012

		Control

		93

		1

		2

		



		

		Control

		75

		0

		16

		



		Habitat Channel

		Control

		91

		0

		8

		



		2012-2013

		Control

		93

		0

		6

		



		

		Control

		88

		0

		11

		



		

		Control

		95

		0

		6

		



		Habitat Channel 

		Control

		99

		0

		0

		



		2013-2014

		Control

		92

		1

		3

		



		

		Control

		94

		0

		0

		



		

		Control

		86

		0

		4

		







Survival of Chinook eggs and pre-emergent fry in redds in the tailrace has been measured for the past two incubation periods, 2013-2014 and 2014-2015, by hand excavating into egg pockets of redds. Active egg pockets have been excavated by divers until either eggs or hatched fry are located, at which time an underwater airlift tube is used to collect approximately 80-100 embryos. The contents of each sample were enumerated as either live or dead, eggs or fry, to estimate the survival rate for that redd. At the conclusion of each sample, the excavated egg pocket and surrounding area was refilled with the excavated material to prevent further disturbance to the redd. The sampling design was to sample one redd in each zone of the tailrace, from upstream to downstream, in the vicinity of each of the 10 dissolved oxygen probes. The sampling events were scheduled to occur five times over the course of the incubation period. These events have been in December at time of oxygen probe placement, once in January, once in early February, once late February or early March and at time of oxygen probe removal in late March.

The redd samples in 2013-2014 had an overall survival rate of 87 percent (Table 2-4). Redd sampling during the 2014-2015 incubation period is still in progress at the time of this report, but the results from the first three sampling events are similar to the survival rates observed in 2013-2014. Should survival rates for the remaining redd samples remain similar, the results will confirm that the egg-emergence survival rate in the tailrace has met the biological objective of 70 percent survival. It is noteworthy that these survival rates were reached despite having a number of periods with no powerhouse flow for oxygen probe installation in December and later redd sampling events and, in 2013-2014, extensive periods of time with only minimum generation flows from the powerhouse.

The other finding of the tailrace redd sampling is that most Chinook fry had completely absorbed the yolk sac by the time of the March 25, 2014 sampling. This level of development is consistent with the accumulated temperature units from surface water temperatures, which predicts that  over 1000 temperature units would have been accumulated by that date for 95 percent of the redds that year. Accumulation of 1000 temperature units is commonly considered to be the average incubation period for emergence timing of Chinook salmon. In the final sampling event, many of the fry were actively swimming away when the redd was excavated and had to be counted or netted because they were too quick for capture with the airlift tube.

Degree of Achievement of Objective



The objective of providing conditions suitable for to meet 70 percent survival from egg to emergence in the tailrace and Habitat Channel has been met, provided that final results of the 2014-2015 study do not change this conclusion. The quality of the spawning substrate provided in both the tailrace and in the Habitat Channel has provided good intragravel flow rates and the IGDO levels necessary for incubation of Chinook eggs. The 80 cfs minimum flow rate has also been observed to be sufficient since no dewatered redds have been observed in the Habitat Channel. An accumulation of gravel and cobble in the tailrace below the confluence with the high flow channel in Reach 4 was removed in 2014 because some Chinook redds on that deposition zone were observed to be dewatered during lower than normal water levels in the Columbia River during March of 2014. Those low water levels were due to initial measures taken in response to an emergency reduction in the Wanapum Project’s reservoir elevation. Future Project operations provide for continuation of minimum generation flows during the October – March spawning and incubation period to ensure that favorable survival conditions are maintained. 




[bookmark: _Toc414274877]Table 2‑6. Tailrace Redd Excavation Egg – Emergent Fry Survival, 2013-2014.

		Date

		Location

		Live Egg

		Dead Egg

		Live Fry

		Dead Fry

		% Survival

		Mean of Samples



		12/15/2013

		T1

		130

		1

		0

		0

		99%

		



		12/15/2013

		T2

		88

		2

		0

		0

		98%

		



		12/15/2013

		T3

		83

		13

		7

		0

		87%

		



		12/15/2013

		T4

		0

		0

		118

		4

		97%

		



		12/15/2013

		T5

		118

		21

		0

		0

		85%

		



		12/15/2013

		C1

		186

		3

		0

		0

		98%

		



		12/15/2013

		C2

		11

		2

		96

		2

		96%

		



		12/15/2013

		C3

		62

		0

		0

		0

		100%

		



		12/15/2013

		C4

		104

		2

		1

		0

		98%

		



		12/16/2013

		C5

		1

		0

		36

		26

		59%

		



		

		Total

		783

		44

		258

		32

		93.2%

		91.8%



		1/16/2014

		T1

		113

		3

		3

		2

		96%

		



		1/16/2014

		T2

		0

		6

		97

		1

		93%

		



		1/16/2014

		T3

		150

		3

		1

		1

		97%

		



		1/16/2014

		T4

		7

		2

		1

		0

		80%

		



		1/16/2014

		T5

		153

		1

		8

		1

		99%

		



		1/15/2014

		C1

		0

		4

		64

		2

		91%

		



		1/15/2014

		C2

		123

		3

		0

		0

		98%

		



		1/15/2014

		C3

		16

		2

		44

		4

		91%

		



		1/15/2014

		C4

		0

		4

		61

		10

		81%

		



		1/15/2014

		C5

		5

		0

		45

		1

		98%

		



		

		Total

		454

		25

		321

		20

		94.5%

		92.5%



		2/4/2014

		T1

		0

		2

		81

		2

		95%

		



		2/4/2014

		T2

		54

		4

		14

		3

		91%

		



		2/4/2014

		T3

		0

		0

		78

		6

		93%

		



		2/4/2014

		T4

		0

		0

		98

		3

		97%

		



		2/4/2014

		T5

		0

		0

		64

		2

		97%

		



		2/4/2014

		C1

		0

		0

		97

		0

		100%

		



		2/5/2014

		C2

		0

		2

		73

		1

		96%

		



		2/5/2014

		C3

		2

		2

		65

		1

		96%

		



		2/5/2014

		C4

		0

		1

		70

		2

		96%

		



		2/5/2014

		C5

		0

		1

		119

		2

		98%

		



		

		Total

		56

		10

		678

		20

		96.1%

		95.8%



		2/25/2014

		T1

		0

		2

		108

		0

		98%

		



		2/25/2014

		T2

		0

		2

		139

		0

		99%

		



		2/25/2014

		T3

		0

		4

		99

		0

		96%

		



		2/25/2014

		T4

		0

		59

		3

		0

		5%

		



		2/25/2014

		T5

		0

		2

		95

		0

		98%

		



		2/25/2014

		C1

		0

		86

		4

		0

		4%

		



		2/25/2014

		C2

		0

		79

		32

		0

		29%

		



		2/26/2014

		C3

		0

		0

		1

		133

		1%

		



		2/26/2014

		C4

		0

		0

		144

		2

		99%

		



		2/26/2014

		C5

		0

		0

		84

		5

		94%

		



		

		Total

		0

		232

		601

		140

		61.8%

		62.3%



		3/25/2014

		T1

		0

		3

		87

		0

		97%

		



		3/25/2014

		T2

		0

		4

		100

		0

		96%

		



		3/25/2014

		T3

		0

		1

		127

		0

		99%

		



		3/25/2014

		T4

		0

		3

		69

		0

		96%

		



		3/25/2014

		T5

		0

		14

		73

		0

		84%

		



		3/25/2014

		C1

		0

		13

		115

		1

		89%

		



		3/25/2014

		C2

		0

		0

		114

		0

		100%

		



		3/25/2014

		C3

		0

		3

		104

		0

		97%

		



		3/26/2014

		C4

		0

		0

		92

		6

		94%

		



		3/26/2014

		C5

		0

		0

		97

		3

		97%

		



		

		Total

		0

		38

		891

		10

		94.9%

		94.9%





[bookmark: _Toc414274887]Juvenile Rearing Habitat – Chinook Use Available Habitat From Emergence - June

The Biological Objective to provide early rearing habitat for Chinook fry is that the available habitat, particularly habitat constructed in Reach 4, is used by Chinook salmon fry from time of emergence until they move out into the Columbia River.  Snorkel surveys have been conducted in the tailrace and Reach 4 in 2010 (May only), and with surveys in April, May, June, August, September and November from 2012 - 2014. A survey scheduled for July 2012 was cancelled due to high spill levels. In addition to snorkel surveys, Chinook fry have been observed in Reach 4 during steelhead spawning surveys and other activities. Some of the surveyors have attempted to distinguish Chinook fry from coho fry and have given separate counts for each species, however it is very difficult to make that determination without actually having the fish in hand. Chinook and coho counts have been combined in Table 3-1, but separate counts are provided in the survey data spreadsheet in Appendix B.

[bookmark: _Toc351107067][bookmark: _Toc414274878]Table 2‑7. Chelan River Chinook and Coho Fry Counts.

		Year

		Location

		Mar.

		Apr.

		May

		Jun.

		Jul.

		Aug.

		Sep.

		Nov.



		2010

		Tailrace

		-

		-

		0

		-

		-

		-

		-

		-



		2010

		Channel

		-

		-

		3945

		-

		-

		-

		-

		-



		2010

		Pool

		-

		-

		845

		-

		-

		-

		-

		-



		2012

		Tailrace

		0

		0

		2670

		285

		-

		0

		0

		0



		2012

		Channel

		0

		0

		2312

		0

		-

		0

		0

		0



		2012

		Pool

		0

		8

		0

		-

		-

		0

		0

		0



		2013

		Tailrace

		0

		25

		9000

		5

		0

		0

		0

		0



		2013

		Channel

		0

		0

		3845

		1

		1

		0

		0

		0



		2013

		Pool

		0

		5

		30

		1

		1

		0

		0

		0



		2014

		Tailrace

		0

		4090

		3000

		0

		0

		0

		0

		0



		2014

		Channel

		0

		11035

		4710

		0

		0

		0

		0

		0



		2014

		Pool

		0

		2600

		22

		0

		0

		0

		0

		0







Chinook fry have been observed using the available habitat in each year surveyed. The observation of few Chinook fry in April of 2012 and 2013 was likely due to the surveys being earlier in the month with lower water temperatures (<12 °C). The survey in April 2014 was later in the month (4/24) and water temperatures had been warmer for over a week prior to the survey (>12 °C). Chinook fry have moved out of the pool, Habitat Channel and tailrace by the June surveys, which have been conducted in Mid June. Water temperatures during the June surveys have ranged from 17 °C – 19 °C. Water temperatures from late April – May range from 12 °C – 17 °C, which results in rapid growth for Chinook fry in the Chelan River and tailrace. The larger members of the population have been observed in deeper and swifter water on the outside edge of the log structures during May surveys.


Degree of Achievement of Objective



The objective to provide early rearing habitat for Chinook fry has been met, as evidenced by the snorkel survey results. Surveys have found that all low velocity habitat is populated with Chinook fry, including the large wood structures, inundated willows and the cobble areas with low velocity.  

[bookmark: _Toc414274888]Evidence of Adult Production from Chinook Produced in Chelan River

Chinook salmon from the Upper Columbia summer Chinook stock that spawns in the tailrace and Reach 4 Habitat Channel are adapted to simultaneously rear and migrate downstream toward the ocean as they grow. However, to be certain that the spawning and rearing habitat created in the tailrace and Reach 4 of the Chelan River is providing suitable conditions to support this life history, the CRBEIP contains the Biological Objective that there be evidence of naturally produced adult Chinook returning to this habitat as an indication of achievement. In addition to spawning surveys, the carcasses of Chinook salmon that died after spawning are collected and examined for marks, primarily a clipped adipose fin indicating the presence of a coded wire tag (CWT) in the snout. The snouts of marked carcasses are collected and processed for extraction and identification of the CWT, which identifies fish from hatchery releases and other programs. In addition, a sample of scales is also taken, if possible, and the scales are analyzed to determine the age of the fish and whether of natural or hatchery origin. The information from both sources is combined to produce an estimate of the composition of the spawning population by origin and brood year.



Prior to construction of the tailrace spawning habitat and Habitat Channel spawning and rearing channel, carcasses had been collected from the summer Chinook that were spawning in the gravel deposits below the confluence of the Chelan and Columbia rivers. These fish historically were a mix of natural and hatchery origin fish. The marked hatchery fish were predominately produced by the Turtle Rock and Wells hatchery programs, while the unmarked fish could be a combination of natural production from the existing habitat and unmarked fish from both these hatcheries and other sources. Over time, an increase in either the ratio of natural origin Chinook carcasses or in the total number of unmarked Chinook using the tailrace and Habitat Channel would indicate that adult production has increased following creation of this habitat. Since the number of spawners is variable due to different survival between years, the ratio of natural to hatchery origin spawners might be expected to be the least variable, provided that hatchery release numbers, locations and stray rates remained constant from year to year. However, that has not been the case. Since 2007 part of the Turtle Rock fish production was released directly into the Chelan tailrace. The Turtle Rock program was relocated in fall of 2011 to a new rearing facility at the Chelan tailrace and all fish are now released at that location. The release of yearling summer Chinook smolts into the Chelan tailrace went from about 100,000 in 2008 and 2009, to 200,000 in 2010 and 2011, and 570,000 in 2012 and 2013 (Hillman et al, 2014). These direct releases have affected the historical ratio of natural to hatchery origin spawning population since 2010 and will continue to increase the return of hatchery origin fish in future brood years.



The production of natural origin adult Chinook from the Chelan tailrace and Habitat Channel can be estimated by comparing historical to current and future numbers of natural origin fish using that spawning area. The total number of spawners is estimated from redd counts using a fish per redd factor (Table 2-1). The proportion of natural origin fish in the spawning population for that year can be estimated from carcass surveys, as discussed above. The product of that proportion and the total number of spawners yields an estimate of natural origin Chinook in the spawning population. If the rate of natural origin Chinook straying into the Chelan River from other spawning populations is relatively constant, then an increase in the natural origin spawning population in the Chelan tailrace and Habitat Channel would be evidence of adult production from this habitat.



The number of natural origin Chinook using the Chelan tailrace and Habitat Channel has been higher the past four years than prior to construction of these habitat areas (Table 2-6; Figure 2-5). However, the first two years of higher returns were prior to the year that the first adults (four year old) could return from fish that spawned in the expanded tailrace habitat in 2008. High survivals and increased spawning escapements of summer Chinook have been observed in both natural and hatchery origin populations for the past several years. Thus, although the increase in natural origin Chinook spawning in the tailrace and Habitat Channel is encouraging, it is too early to be certain that the additional spawning habitat has significantly increase natural origin production in the Chelan River. However, it is almost certain, based on the distribution of the Chinook redds (Table 2-2), that a high proportion of the returning Chinook adults were produced from redds in the expanded tailrace habitat and in the Habitat Channel.



Degree of Achievement of Objective



The objective that adult Chinook production result from the spawning and rearing habitat created in the tailrace and Habitat Channel has probably been achieved. Since data are only available for two years of returning adult production, the certainty that this objective has been achieved will increase in the future.




[bookmark: _Toc414274879]Table 2‑8. Natural and Hatchery Origin Chinook Spawning in the Chelan Tailrace and Habitat Channel.

		Return Year

		Hatchery

		Wild

		Hatchery

		Wild



		Return Year

		Proportion

		Number of Fish



		 

		Hatchery

		Wild

		Hatchery

		Wild



		2000

		0.65

		0.35

		430

		236



		2001

		0.74

		0.26

		731

		253



		2002

		0.74

		0.26

		433

		149



		2003

		0.80

		0.20

		337

		82



		2004

		0.43

		0.57

		180

		240



		2005

		0.59

		0.41

		310

		214



		2006

		0.36

		0.64

		149

		271



		2007

		0.67

		0.33

		127

		62



		2008

		0.56

		0.44

		280

		217



		2009

		0.96

		0.04

		600

		25



		2010

		0.57

		0.43

		633

		485



		2011

		0.56

		0.44

		713

		567



		2012

		0.80

		0.20

		1044

		264



		2013

		0.61

		0.39

		1031

		653







[bookmark: _Toc414274869]Figure 2‑5. Chelan River Natural Origin Spawners.

[image: ]

[bookmark: _Toc414274889]Biological Objectives for Steelhead

[bookmark: _Toc414274890]Spawning Habitat for Steelhead Meets Design Characteristics 

The CRBEIP states that “salmon and steelhead spawning habitat will be created in Reach 4 and the tailrace, with the objective to create suitable depth, cover, velocity and substrate conditions for these fish. These parameters can be measured independently of fish use, although fish use is the best evidence of achievement. The criteria for achievement are to document that habitat was created and maintained, in accordance with the preference curves established in the IFIM study. Alternatively, if adult fish runs are strong and colonization occurs during the evaluation period, then the presence and success of spawning fish will also be considered in the determination of achievement. Achievement will be evident if spawning fish are distributed in suitable areas in the tailrace, Reach 4 and below the confluence of Reach 4 and the tailrace. Lack of fish will not be termed a failure without evidence that a Project effect prevented fish from using the habitat.”



Steelhead spawning has been observed in the Habitat Channel in four of the five years since steelhead spawning flows were first provided in 2010. The number of redds has varied, with 11 redds in 2010, 21 redds in 2011, 7 redds in 2012, 21 redds in 2013 and no redds in 2014. The steelhead redd surveys since 2011 were made weekly, beginning in late March and continuing into June or until high flows precluded further observations. Surveys are conducted by observing from high points overlooking the tailrace and pool area and walking both shores of the Habitat Channel. Steelhead redds have not been observed in the tailrace, except for the shoreline margin in flow exiting the Habitat Channel (one redd each in 2011 and 2013). The lack of redds in 2014 may have been due to the combination of a low steelhead return that year and potential delay of spring migrating steelhead due to interruption of fish passage at Wanapum Dam.



The first redds have been observed in late March, with the majority of spawning initiated in mid to late April. In 2011, one redd was initiated at the end of May. Steelhead redds were distributed throughout the Habitat Channel and a few redds were also in the pool formed by the hydraulic control structure. Most of the redds have been in the vicinity of cover from either boulders or log structures. Steelhead redds were located in areas with smaller substrate, primarily in sandy gravels less than two inches in diameter. There are limited amounts of this smaller substrate except in the lower part of the Habitat Channel and in the pool area.



Another factor that may be affecting the habitat available for steelhead spawning is that flow in the Habitat Channel may be greater than desired to provide the preferred velocities for this species. The pumping station is designed to provide 240 cfs under low tailwater conditions, which when combined with the 80 cfs minimum flow in Reach 1 of the Chelan River yields the design minimum spawning flow of 320 cfs. In spring, when steelhead spawning occurs, the tailwater level is usually not low and the discharge from the pumps under that condition typically result in Habitat Channel flows of 340 cfs or greater. Depth and velocity measurements taken in 2011 and 2013 at steelhead redds were often greater than the expected preference for this species, with some redds deeper than 30 inches and in velocities exceeding three feet per second. Also, the higher flows reduce the available low velocity habitat preferred by Chinook fry, which are rearing in the Habitat Channel from April – June. 

The Chelan River Fishery Forum has approved testing a lower flow during the steelhead spawning period, which is discussed in Section 3.2.1.



Degree of Achievement of Objective



The Habitat Channel was constructed to provide spawning and rearing habitat for Chinook salmon and steelhead, with an expectation that the wood and boulder cover and riffle habitat would provide suitable conditions for steelhead spawning and early rearing. It appeared that the availability of suitable small gravel substrate has diminished over time in some of the areas of the Habitat Channel where steelhead redds had been observed. To provide more small gravel substrate, the CRFF approved the addition of 70 cubic yards of small gravel to various locations in the Habitat Channel. This gravel was placed in late summer of 2014. The first opportunity to observe whether steelhead make use of that gravel will be in spring, 2015.



The Washington Departments of Ecology and Fish and Wildlife have been measuring Habitat Channel cross-sections for depth, velocity, substrate and cover. These data have been modeled to estimate weighted useable area for steelhead spawning, with 15 transects extrapolated to predict the percent of the channel suitable for steelhead spawning conditions based on current Washington State preference curves for steelhead spawning.  The modeling study evaluated the percent of the channel with suitable substrate, combined depth/velocity, and overall useable area for steelhead spawning (Jim Pacheco, CRFF presentation 2015). The addition of gravel in 2014 improved the proportion of channel bed from 37.6% useable to 41.4% useable substrate. Evaluation of depth/velocity suitability at different flows showed that lower flows would increase suitable spawning area in the Habitat Channel. The overall useable area estimates, with the 2014 gravel addition, were 13.5% useable area at 300 cfs flow and 16.0% useable area at 250 cfs flow.



At this time, the CRFF has not made a recommendation regarding whether the Habitat Channel, as currently operated, is providing a suitable balance between spawning habitat for steelhead, rearing habitat for both Chinook and steelhead, and spawning habitat for Chinook. The fact that steelhead spawned in the Habitat Channel in four of five years meets, at least partially, the criteria for achievement. However, the appropriate number of steelhead redds for the Habitat Channel is an open question. Operation of the Habitat Channel at reduced flow during the steelhead spawning season is scheduled for testing in 2015. The Habitat Channel weighted useable area for Chinook fry rearing, which is concurrent with the steelhead spawning season, has not been evaluated.

[bookmark: _Toc414274891]Steelhead Use of Spawning Habitat Throughout Constructed Habitat 

The distribution of steelhead redds within the Habitat Channel was fairly even between the upper and lower parts of the channel in 2010 and 2011. However, by 2013 the preponderance of redds was in the lower channel areas, while the upper part of the channel had only two of the 21 redds observed. This observation is concurrent with the observation that some of the small gravel patches in the upper Habitat Channel that were previously used by spawning steelhead appeared to have diminished. The Habitat Channel has changed over time, with a more pronounced thalweg and some shallow shoreline areas now growing willows and trapping sand. This is a natural evolution of the stream channel in response to annual flow cycles. As previously mentioned, 70 cubic yards of small gravel was placed in the upper and middle sections of the Habitat Channel. The gravel additions were focused on areas where steelhead redds had been observed in 2011, but not present in 2013, as well as in other areas with suitable cover that appeared to have the preferred depths and velocities but lacked suitable substrate for steelhead spawning.

Temporary Habitat Channel Flow Reduction and Steelhead Spawning Habitat Availability

As stated in Section 2.2.1, 4 pumps were operated during the 2014 steelhead spawning period, March 15 through May 15 to investigate steelhead habitat suitability and use at reduced flows in the Habitat Channel.



No steelhead redds were observed in the Habitat Channel during weekly spawning ground surveys conducted between March 15 and May 15, 2014. Participants noted during the August 20, 2014, CRFF meeting that the lack of steelhead spawning in the habitat channel in 2014 was probably related to a Columbia River-wide incidence of low adult steelhead returns. Additionally, the CRFF speculated, and agreed, that the lack of steelhead may have been due also to the Wanapum dam crack incident delaying steelhead upstream migration in 2014.



The CRFF recommended that 4 pump operation be repeated in 2015 during the March 15 through May 15 steelhead spawning to gather another year of data to assess the affect of reduced flow on steelhead spawning habitat availability and use. Results of the 2015 investigation will be reported in the next Biological Objectives Status Report.



Degree of Achievement of Objective



The achievement of this objective will require further work to evaluate the limiting factors and suitable management actions to restore and improve steelhead spawning distribution in the Habitat Channel. In natural rivers, small substrate moves downstream during annual spring/summer high flows, but it is also continuously replaced by new gravel coming in from upstream. The Habitat Channel does not have the same opportunity for gravel recruitment and periodic gravel supplementation may be needed to replenish the small substrate favored by steelhead for spawning. Also, further work to determine the flows that provide the best conditions for spawning steelhead and rearing Chinook fry should proceed.

[bookmark: _Toc414274892]Steelhead Tailrace/Reach 4 Intragravel Dissolved Oxygen ≥ 6.0 mg/l 

Since there have not been any steelhead redds in the tailrace that are dependent on powerhouse flows, there has been no need to provide powerhouse flows during the steelhead incubation period. The only redds observed were adjacent to the shoreline above the Chelan Falls highway bridge in flowing water coming from the Habitat Channel. Although suitable substrate and velocities exist in some parts of the tailrace, no steelhead have used it for spawning, possibly due to lack of any boulder, wood or vegetative cover. Also, the substrate in the Habitat Channel spawning area is porous and free of sediments, thus steelhead redds would not lack intragravel flow. Since the Habitat Channel is never without sufficient flow to maintain intragravel dissolved oxygen, there is no need to monitor intragravel dissolved oxygen.



Degree of Achievement of Objective



This objective has been met by nature of maintaining continuous flow and by design of the clean substrate in the Habitat Channel. If in the future a landslide or other natural disaster were to cause heavy deposition of fine sediments into the Habitat Channel, then the suitability of substrate for survival from egg to emergence would need to be evaluated.

[bookmark: _Toc414274893]Egg to emergence success equal to > 80% of Methow River average or 70% survival 

The survival from egg to emergence of steelhead has not been evaluated due to technical issues that make such evaluation difficult. Since steelhead are listed as threatened under the Endangered Species Act (ESA), actions to disturb redds such as redd capping or excavation are considered a “take” and prohibited except under permits. An experiment using CETs or other egg baskets could be designed using a surrogate, such as hatchery steelhead eggs from a stock not listed under the ESA. However, it would be difficult to find hatchery steelhead eggs that match the timing of steelhead spawning in the Habitat Channel. The results of the Chinook egg – emergence survival studies in the Habitat Channel could be considered as a surrogate for steelhead survival. These studies demonstrated survival of 81 percent from eyed egg to emergent fry.



Degree of Achievement of Objective



This objective has not been evaluated, although there is no apparent reason why the objective would not be achieved. The CRFF needs to either recommend a suitable method for measurement of this parameter or seek concurrence that the objective is likely to have been achieved.

[bookmark: _Toc414274894]Juvenile Rearing Habitat – Steelhead Use Available Habitat Until Enter Columbia River 

Steelhead emergence timing in the Chelan River is predicted to occur in June, based on spawning timing and accumulated temperature units. There were no steelhead fry or parr observed during snorkel surveys in 2012 because high spill flows began prior to emergence of steelhead, which made the snorkel survey ineffective and may also have flushed emerging steelhead fry out of the Habitat Channel. However, in 2013 the snorkel surveys in June and July found steelhead fry in the Habitat Channel and upstream in the pool (Appendix 2). Steelhead fry (mostly 40 mm size range) were observed on June 15 in very shallow boulder/cobble areas of the stream margin. In July, the steelhead were larger and flow was lower (82 cfs), with the parr inhabiting midstream areas behind large boulder/cobbles. Only a few parr were observed in August. Since there were no steelhead redds in 2014, there were no steelhead fry observed.



Degree of Achievement of Objective



The observations in 2013 were encouraging since steelhead fry were well distributed in the Habitat Channel and up into the pool. Also, presence of larger fry in July indicated that fish were able to rear in the Habitat Channel up to that time. Further observations are needed to evaluate if the Habitat Channel is providing suitable rearing habitat for steelhead fry and parr.

[bookmark: _Toc414274895] Evidence of Adult Production from Steelhead Produced in Chelan River

This objective has not been evaluated due to lack of a suitable method. Since steelhead do not die after spawning, there are no carcasses to evaluate. The CRBEIP recognized that measurement of this objective would require either new technology or best professional judgment of the CRFF regarding whether steelhead spawning in the Chelan River would be successful in producing smolts and adults.
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[bookmark: _Toc414274896]Biological Objectives for Cutthroat Trout

[bookmark: _Toc414274897]Cutthroat Trout Presence of 200 Fish of Various Age Classes

The CRBEIP provided for restoring flows to Reaches 1-3 of the Chelan River with the objective that a population of 200 cutthroat trout, of various age classes, would become established in the river. The initial five years following reestablishment of flows was set to wait and see if 200 cutthroat trout would recruit to the Chelan River from Lake Chelan during the annual spill period. If, after year 5, a population of 200 fish has not been achieved, then the CRBEIP provided for either extending the evaluation for another ten years to allow natural colonization from Lake Chelan or to stock cutthroat into the Chelan River to determine if they could survive and persist. If cutthroat failed to survive and persist, then habitat improvements directed toward reducing water temperatures were to be pursued.



Snorkel surveys have determined that some cutthroat trout have been slowly colonizing from Lake Chelan, but there have been more rainbow trout coming out of the lake than cutthroat. This is probably a result of there being more rainbow than cutthroat present in Lake Chelan (Table 4-1). The number of both species apparently increased in 2014, although there is reason to believe that cutthroat may have been present but not observed in November 2013 because there were no spill events between that survey and April 2014 when fish could have passed out of Lake Chelan. It is encouraging that between the 2014 August and November surveys, during which time the water temperatures were high, the number of rainbow and cutthroat did not greatly decline.



[bookmark: _Toc414274880]Table 4‑1. Cutthroat and rainbow trout counted in snorkel surveys in Chelan River Reachs 1-3.

		

		

		2012

		

		

		2013

		

		

		2014

		

		



		

		

		March

		August

		November

		April

		August

		November

		April

		August

		November



		Cutthroat

		R1

		0

		NS

		0

		5

		0

		0

		19

		11

		20



		

		R2

		0

		NS

		NS

		0

		0

		0

		2

		2

		1



		

		R3

		8

		NS

		NS

		3

		2

		0

		NS

		NS

		NS



		Rainbow

		R1

		7

		NS

		12

		5

		0

		1

		5

		58

		51



		

		R2

		0

		NS

		NS

		0

		11

		7

		5

		39

		32



		

		R3

		5

		NS

		NS

		5

		0

		0

		NS

		NS

		NS







The snorkel surveys did find cutthroat of more than one age class in 2014. The November survey found cutthroat as small as 7 inches and as large as 15 inches, which probably represents at least two age classes. However, thus far there have been no young of year or yearling sized cutthroat or rainbow observed in Reaches 1-3. In order to determine if younger age classes of cutthroat can survive and persist in Reaches 1-3, the CRFF agreed that cutthroat fry and fingerlings should be planted in Reach 1 in prior to surveys in 2015. Approximately 2,000 cutthroat about one inch in length were planted below the Low Level Outlet in October, 2014. None of these fish were observed during the November survey, but water temperature was cold enough that such small fish were likely hiding in the substrate.



Degree of Achievement of Objective



The snorkel surveys have determined that some colonization of adult cutthroat has occurred, but no young age classes have been observed thus far in either cutthroat or rainbow. Planting of test fish for these younger age classes was initiated in the fall of 2014 to provide a means to evaluate the suitability of the Reach 1 habitat for these smaller fish. Surveys of Reach 3 have proven to not be feasible due to safety concerns. Also, a number of large rocks recently fallen into Reach 2 were noted during the November 2014 survey. The frequency of rock fall is sufficient to warrant suspension of snorkel surveys in Reach 2 for safety reasons. Future surveys will be limited to Reach 1. However, sufficient habitat area exists in Reach 1 to support a cutthroat trout population of 200 fish, thus future measurement of progress toward meeting this objective should not be affected by reducing the survey area.

[bookmark: _Toc414274898]Create Habitat to Support a Viable Population of Cutthroat Trout in Reaches 1-3

The CRBEIP has the objective of taking reasonable and feasible actions to improve habitat in Reaches 1-3 if necessary to establish a viable population of cutthroat trout. The primary measures envisioned as potentially necessary were related to management of high summer water temperatures. In addition to temperature monitoring for the past five years, a temperature modeling study is in progress that will be able to evaluate the potential of different actions to moderate peak summer water temperatures. These actions could include river channel narrowing, establishment of riparian vegetation and short-term flow increases during hot weather. In support of this study, a riparian feasibility study is also in progress to evaluate the rate of natural establishment of riparian vegetation, feasible actions to increase the rate of riparian establishment, and an evaluation of the potential height and shade that could be provided to the river channel once mature riparian vegetation is present.



At this time, there is no evidence that summer water temperatures or other limiting factors are preventing the establishment of a viable population of cutthroat in Reaches 1-3. Snorkel surveys and other techniques, as necessary, will be undertaken to determine the fate of juvenile cutthroat planted into Reach 1 in 2014 and 2015. The time frame for these evaluations in the CRBEIP is years 5 – 10, with the results of the temperature model and riparian feasibility study becoming available in 2015 concurrent with the snorkel survey results for the juvenile cutthroat plants.
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[bookmark: _Toc414274714]As-built drawings of chelan river habitat



As-built drawings will be included in the final report filed with the FERC on April 30, 2015.
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[bookmark: _Toc414274715]SNORKEL SURVEY DATA FOR THE CHELAN RIVER
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[bookmark: _Toc414269804][bookmark: _Toc414274716]CONSULTATION RECORDS






Chelan PUD is providing a draft of the 2015 Chelan River Biological Objectives Status Report to

Ecology and members of the CRFF in accordance with the requirements of the May 19, 2010,

FERC Order granted a time extension, which set the date for the second report to be due April 30,

2015. 



The following individuals were sent draft copies for a 30-day review period.
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		Rose, Bob
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		Elwell, Nick

		United States Geological Survey
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		Washington State Parks and Recreation Commission

		



		Snell, Nona

		Washington State Recreation and Conservation Office

		



		Petersen, Wai

		Manson Parks and Recreation Department

		



		Uhlhorn, Richard

		Lake Chelan Recreation Association

		



		O'Keefe, Thomas

		American Whitewater
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No. Redds Prop. No. Redds Prop. No. Redds Prop. No. Redds Prop. No. Redds Prop.


Section 1 10 0.04 2 0.01 5 0.03 5 0.04 4 0.05


Section 2 67 0.25 48 0.35 54 0.30 38 0.33 22 0.28


Section 3 39 0.14 13 0.09 19 0.11 13 0.11 8 0.10


Section 4 55 0.20 19 0.14 25 0.14 25 0.22 14 0.18


Section 5 32 0.12 19 0.14 25 0.14 13 0.11 11 0.14


Section 6 24 0.09 19 0.14 22 0.12 14 0.12 13 0.16


Section 7 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00


Pool 42 0.16 19 0.14 28 0.16 7 0.06 7 0.09


Total 269 1.00 139 1.00 178 1.00 115 1.00 79 1.00


4 pump operation 5 pump operation 5 pump operation


2013 2012 2011 2010 2009


5 pump operation 5 pump operation
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						4 pump operation						5 pump operation						5 pump operation						5 pump operation						5 pump operation


						No. Redds			Prop.			No. Redds			Prop.			No. Redds			Prop.			No. Redds			Prop.			No. Redds			Prop.


			Section 1			10			0.04			2			0.01			5			0.03			5			0.04			4			0.05


			Section 2			67			0.25			48			0.35			54			0.30			38			0.33			22			0.28


			Section 3			39			0.14			13			0.09			19			0.11			13			0.11			8			0.10


			Section 4			55			0.20			19			0.14			25			0.14			25			0.22			14			0.18


			Section 5			32			0.12			19			0.14			25			0.14			13			0.11			11			0.14


			Section 6			24			0.09			19			0.14			22			0.12			14			0.12			13			0.16


			Section 7			0			0.00			0			0.00			0			0.00			0			0.00			0			0.00


			Pool			42			0.16			19			0.14			28			0.16			7			0.06			7			0.09
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			Chinook Salmon Redd Surveys
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						4 pump operation						5 pump operation						5 pump operation						5 pump operation						5 pump operation


						No. Redds			Prop.			No. Redds			Prop.			No. Redds			Prop.			No. Redds			Prop.			No. Redds			Prop.


			Section 1			10			0.04			2			0.01			5			0.03			5			0.04			4			0.05


			Section 2			67			0.25			48			0.35			54			0.30			38			0.33			22			0.28


			Section 3			39			0.14			13			0.09			19			0.11			13			0.11			8			0.10


			Section 4			55			0.20			19			0.14			25			0.14			25			0.22			14			0.18


			Section 5			32			0.12			19			0.14			25			0.14			13			0.11			11			0.14


			Section 6			24			0.09			19			0.14			22			0.12			14			0.12			13			0.16


			Section 7			0			0.00			0			0.00			0			0.00			0			0.00			0			0.00


			Pool			42			0.16			19			0.14			28			0.16			7			0.06			7			0.09


			Total			269			1.00			139			1.00			178			1.00			115			1.00			79			1.00
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Chelan River Habitat Channel Snorkel Fish Survey
5/20/2010 Flow/Temperature in Channel - 200 cfs/14.0 C Flow/Temperature in Tailrace (powerhouse) - 0 c¢fs/14.7 C
Adult Rainb Small th Pikemi
Stream Section Chinl:)ok Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F:/r/]P:rrl Sucker ma<r6n"ou Smallmouth Shiner ! er:slf‘mow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 0 0 0 75 2 0 0 20 0 0 0 0 0 0
#1 0 0 0 0 0 0 0 66 0 0 36 1 0 4 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 135 0 0 92 1 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 293 0 0 3 0 5 0 0 0 0 0 0 0 0
#a4 0 0 0 0 0 0 0 1300 0 0 17 1 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 402 0 0 66 1 1 0 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 1748 75 0 40 5 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 1 30 0 1 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 845 0 0 69 11 0 1 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 4790 105 0 399 22 6 5 20 0 0 0 0 0 0
3/29/2012 Flow/Temperature in Channel - 338 cfs/7.5 C Flow/Temperature in Tailrace (powerhouse) - 800 cfs/7.5 C
Stream Section C:.dult " Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;alr/wgow Sucker Smaﬂrﬁr:‘outh Smallmouth Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
inool ry/Parr
Tailrace 0 5 0 1 0 0 0 0 0 0 8 1 0 0 0 0 0 0 0 0 0
Habitat Channel 0 0 0 1 0 0 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0
Total 0 5 0 0 0 2 0 0 0 8 3 0 0 0 0 0 0 0 0 0
4/17/2012 Flow/Temperature in Channel - 342 ¢fs/10.5 C Flow/Temperature in Tailrace (powerhouse) - 800 cfs/11.2 C
Stream Section C:.dult " Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;alr/wgow Sucker Smaﬂrﬁr:‘outh Smallmouth Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
inool ry/Parr
Tailrace 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0
#1 0 0 0 1 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0
#3 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#Ha4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 1 0 0 0 1 0 0 0 0 8 0 0 1 0 0 0 0 0 0 0
#6 0 0 0 1 0 0 0 0 0 0 10 2 0 2 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 845 0 0 69 11 0 1 0 0 0 0 0 0 0
Total 0 3 0 2 0 1 0 845 0 0 118 22 0 4 0 0 0 0 0 0 0
5/16/2012 Flow/Temperature in Channel - 393 cfs/17.3 C Flow/Temperature in Tailrace (powerhouse) - 2230 cfs/16.8 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 0 0 0 0 0 0 0 2660 10 0 14 0 3 0 4 0 0 3 75 0 0 0
#1 0 0 0 0 0 0 0 0 0 0 14 0 3 0 0 0 1 0 1 0 0 0
#2 0 0 0 2 0 0 0 0 0 0 343 0 1 0 5 0 0 0 0 4 4 4
#3 0 0 0 2 (12", Tripl. 0 0 0 287 50 0 28 0 4 0 0 0 0 0 0 0 0 0
#a4 0 0 0 2 (12", Tripl. 0 0 3 228 0 0 52 0 1 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 4 660 200 0 100 0 4 0 1 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 787 100 0 107 0 9 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 3 0 0 0 0 0 0 680 0 10 0 6 0 0 0 0 0 0 0
Total 0 0 0 9 0 0 7 4622 360 0 1338 0 35 0 16 0 1 3 76 4 4 4
6/20/2012 Flow/Temperature in Channel - 3261 cfs/16.8 C Flow/Temperature in Tailrace (powerhouse) - 2300 cfs/16.6 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Raintiow Sucker Siallniouth Siallmioth Shiner Pikeminnng Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 0 0 0 0 0 0 0 239 46 0 24 20 0 11 0 3 2 40 0 25 400
Habitat Channel 0 0 0 0 0 0 0 0 0 0 0 7 0 55 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 239 46 0 24 27 0 66 0 3 2 40 0 25 400
JULY SURVEY CANCELLED - HIGH SPILL
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Chelan River Habitat Channel Snorkel Fish Survey
8/24/2012 Flow/Temperature in Channel - 83 cfs/19.7 C Flow/Temperature in Tailrace (powerhouse) - 2410 cfs/21.7 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Baintiow Sucker Siallniouth Siallnioth Shiner Pikeminnng - Pikeninnow Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 1 0 0 0 0 0 0 0 0 0 1 111 23 0 1005 0 0 0 1(20") 0 0 0 0
Habitat Channel 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 1 0 0 3(18") 0 0 0 0 0 0 16 0 6 0 0 0 0 0 0 0 0 0 0
Total 3 0 0 3 0 0 0 0 0 0 21 111 29 0 1005 0 0 0 1 0 0 0 0
9/12/2012 Flow/Temperature in Channel - 84 cfs/16.9 C Flow/Temperature in Tailrace (powerhouse) - 2420 cfs/18.8 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbiow Sucker Strallmnnth Strallmnoth Shiner PIkERIBAOWN  PiERITNOW Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Habitat Channel 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 1(12"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11/15/2012 Flow/Temperature in Channel - 338 ¢fs/10.8 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/11.5 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow  Pikeminnow Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
Habitat Channel 36 0 3 10 (8"-14") 0 6(12"-18") 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 36 0 3 10 0 6 0 0 0 0 25 1 0 1 0 0 0 0 0 0 0 0 0
3/11/2013 Flow/Temperature in Channel - 84 cfs/6.2 C Flow/Temperature in Tailrace (powerhouse) - 843 cfs/7.5 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow  Pikeminnow Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 0 1 0 0 0 0 0 0 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0
Habitat Channel 0 3 0 2 (14",18") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 4 0 2 0 0 0 1 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0
4/10/2013 Flow/Temperature in Channel - 342 cfs/10.4 C Flow/Temperature in Tailrace (powerhouse) - 2368 cfs/10.7 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 0 1 0 0 0 0 0 25 0 0 54 1 0 0 0 0 0 0 0 0 0 0 0
#1 0 2 0 1(12"-16) 0 0 0 0 0 0 110 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 2 0 0 0 0 0 0 0 0 72 1 0 0 0 0 0 0 0 0 0 0 0
#3 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
#H4 0 1 0 1(12"-16) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 1(12"-16) 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 3 0 4(12"-16) 0 0 0 5 0 0 158 1 1 0 1 1 0 0 0 0 0 0 0
Total 0 10 0 7 0 0 0 30 0 0 418 3 1 0 1 1 0 0 0 0 0 0 0
5/15/2013 Flow/Temperature in Channel - 240 cfs/16.9 C Flow/Temperature in Tailrace (powerhouse) - 2281 cfs/16.6 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout Whitefish ~ Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 9000 0 0 55 0 15 0 0 3 0 0 8 229 0 0 0
#1 0 0 0 2 (12"-16) 0 0 0 0 0 0 200 0 0 0 0 5 0 0 0 30 0 0 0
#2 0 0 0 1(12"-16) 0 0 0 980 10 0 425 0 0 0 0 1 0 0 0 0 0 0 0
#3 0 0 0 2 {Notes) 0 0 0 940 0 0 90 0 1 0 0 0 0 0 0 0 0 0 0
#a4 0 0 0 5 {Notes) 0 0 0 1294 1 0 150 0 0 0 1 0 0 0 0 0 0 0 0
#5 0 0 0 2 (12"-16) 0 0 0 380 1 0 100 1 1 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 0 2 (12"-16) 0 0 225 13 0 225 0 7 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 1(12"-16) 0 0 0 1 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 2(12"-16) | 1(12"-16) 0 0 21 9 0 825 0 18 0 0 18 0 0 0 0 0 9 0
Total 0 0 0 15 3 0 0 12841 34 0 2076 1 42 0 1 27 0 0 8 259 0 9 0
*Notes 3845 Rainbow Notes - Section3 = 1 Triploid 18", 1 RB 12"-16"; Section 4 = 2 Triploid 18", 1 possible Steelhead presmolt < 6", 2 RB 12"-16"
Chinook Fry Notes - Salmonid fry (assumed Chinook) have been using the leakage water and tailrace backwater in the spill overflow since early April. This area is too shallow to snorkel
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Chelan River Habitat Channel Snorkel Fish Survey
6/14/2013 Flow/Temperature in Channel - 203 cfs/19.1 C Flow/Temperature in Tailrace (powerhouse) - 2387 cfs/18.4 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 5 0 0 81 0 25 0 0 40 0 0 3 0 0 0 0
#1 0 0 0 1(12"-16) 0 0 0 0 0 0 20 0 0 0 0 30 0 0 0 0 0 0 0
#2 0 0 0 1(12"-16) 0 0 0 0 0 0 250 0 0 0 0 700 0 0 0 0 0 0 0
#3 0 0 0 4(12"-16) 0 0 0 0 0 10 20 0 0 0 0 100 30 0 0 0 0 0 0
#4 0 0 0 1(12"-16) 0 0 0 0 0 20 130 0 0 0 0 110 40 0 0 0 0 0 0
#5 0 0 0 2(12"-16) | 1(12"-16) 0 0 0 0 50 125 0 2 0 0 110 30 0 0 0 0 0 0
#6 0 0 0 3(12"-16) | 1(12"-16) 0 0 0 0 13 70 0 3 0 0 50 20 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 1 0 24 335 2 0 0 0 753 0 0 0 0 0 0 0
Pool 0 0 0 1(12"-16) { 3 (12"-16) 0 0 1 0 139 236 10 14 0 0 202 0 0 0 0 0 4 0
Total 0 0 0 13 5 0 0 7 0 256 1267 12 44 0 0 2095 120 0 3 0 0 4 0
Notes 1 Tench in Pool, numerous smallmouth fry in pool and throughout Habitat Channel Rainbow/steelhead Fry - 40mm-80mm size range with most near the 40mm part of range - inhabiting very shallow cobble/boulder habitat at stream margins
Pikeminnow on Section 7 were moving back and forth between pool, under log structure and Section 7 - may have double counted
7/18/2013 Flow/Temperature in Channel - 82 cfs/20.1 C Flow/Temperature in Tailrace (powerhouse) - 2428 cfs/21.0 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 1 0 0 1(12") 0 0 0 0 0 0 78 1943 30 0 0 2 0 0 0 0 0 0 0
#1 0 0 0 0 0 0 0 0 0 12 0 5 8 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
#3 1 0 0 0 0 0 0 0 0 14 0 88 0 0 0 0 0 0 0 0 0 0 0
#4 0 0 0 0 0 0 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 2 (<10") 0 0 0 0 1 18 10 8 0 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 1(16") 1(12") 0 0 0 0 9 38 54 3 0 0 17 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 3 0 0 (2-18",3-16' 1 (12"-16") 0 0 1 0 0 48 34 9 0 0 54 0 0 0 0 0 0 0
Total 5 0 0 9 2 0 0 1 1 87 174 2133 50 0 0 73 0 0 0 0 0 0 0
Notes Chinook in tailrace was a jack, one sculpin counted in Section 3 Rainbow/steelhead Parr - 30mm-60mm size range inhabiting mid stream areas behind largecobble/boulder riffle mex substrate, distinctive parr marks
8/15/2013 Flow/Temperature in Channel - 87 cfs/22.2 C Flow/Temperature in Tailrace (powerhouse) - 2420 cfs/23.7 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 1(12"-16") 0 0 0 0 0 0 0 13 27 0 0 0 0 0 0 17 0 0 0
#1 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 3 0
#2 0 0 0 0 0 0 0 0 0 3 0 3 22 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 2 0 0 21 0 0 0 0 0 0 0 0 0 0
H4 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 0 0 0 4 1 9 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 2 (12"-16") 0 0 0 0 0 0 11 14 5 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 2 (12"-16") 0 0 0 0 0 0 13 2 32 0 0 0 0 0 0 0 0 2 0
Pool 0 0 0 0 0 0 0 0 0 0 2 0 7 0 0 0 0 0 0 0 0 3 0
Total 0 0 0 5 0 0 0 0 0 5 31 33 148 0 0 0 0 0 0 17 0 8 0
9/10/2013 Flow/Temperature in Channel - 85 cfs/20.2 C Flow/Temperature in Tailrace (powerhouse) - 2450 cfs/22.0 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainkow Sucker smallmouth smalimouth Shiner Pikeminnoy Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 4 0 0 0 0 0 0 0 0 0 0 126 21 0 0 0 0 0 0 0 30000 3 0
#1 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 200 0 0
#2 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 50 0 0
#3 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0
#4 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 40 0 0
#6 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 10 0 0
#7 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 1000 0 0
Pool 1 0 0 2 (6"-8") 0 0 0 0 0 0 17 12 2 0 0 0 0 0 0 0 1340 0 0
Total 5 0 0 2 0 0 0 0 0 0 18 191 23 0 0 0 0 0 0 0 32640 3 0
Notes Turbid due to gravel relocation in progress

30of7






image12.jpeg

Chelan River Habitat Channel Snorkel Fish Survey
10/3/2013 Flow/Temperature in Channel - 84 cfs/15.7 C Flow/Temperature in Tailrace (powerhouse) - 2470 cfs/16.6 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 20 0 0 0 0 0 0 0 0 0 0 29 3 12 0 0 0 0 0 0 15000 2 0
#1 2 0 0 2 (>6") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
#2 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 600 0 0
#3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 0 0
#a4 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 90 0 0
#5 0 0 0 1({>6") 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 510 0 0
#6 0 0 0 0 0 0 0 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0
#7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 45 0 0 2 (>6") 0 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 550 0 0
Total 70 0 0 5 0 0 0 0 0 0 48 29 4 13 0 0 0 0 0 0 16781 2 0
Notes Two sockeye in pool
11/5/2013 Flow/Temperature in Channel - 85 cfs/11.4 C Flow/Temperature in Tailrace (powerhouse) - 2390 cfs/13.0 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
#1 42 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0
#2 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#3 58 0 0 0 0 2 (12"-14") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#a4 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 77 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#6 46 5 0 2 (>12") 0 1(12"-14") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 48 0 0 1(>12") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 113 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 442 6 0 3 1 3 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0
3/13/2014 Flow/Temperature in Channel - 82 cfs/7.1 C Flow/Temperature in Tailrace (powerhouse) - 1260 cfs/7.7 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Bainbiw Sucker Sraallimoutly Sraallmoutly Shiner Pileemin oy Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 0 3 0 5 0 0 0 0 0 0 154 0 0 0 0 8 0 0 0 0 0 0 0
#1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 3 0 5 0 0 0 0 0 0 154 0 0 0 0 8 0 0 0 0 0 0 0
4/23/2014 Flow/Temperature in Channel - 287 ¢fs/11.3 C Flow/Temperature in Tailrace (powerhouse) - 1270 cfs/11.4 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 4090 0 0 2 0 0 0 8 0 0 0 6 0 0 0
#1 0 0 0 1(>12") 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 1400 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 1(>12") 0 0 0 2700 0 0 150 0 0 0 0 0 0 0 0 0 0 0 0
#4 0 0 0 0 0 0 0 1700 0 0 31 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 3070 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 1650 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 P(>12")1(<12 0 0 0 490 0 0 22 0 20 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 1(12") 0 0 0 2600 0 0 125 0 2 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 6 0 0 0 17725 0 0 404 2 22 0 0 8 0 0 0 6 0 0 0
Notes 19 Hatchery Chinook smolts in the swim area
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Chelan River Habitat Channel Snorkel Fish Survey
5/21/2014 Flow/Temperature in Channel - 205 cfs/17.2 C Flow/Temperature in Tailrace (powerhouse) - 2500 cfs/16.7 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 3000 0 0 2 0 0 0 0 0 0 0 0 200 3000 0 0
#1 0 0 0 0 0 0 0 0 0 0 1200 0 0 0 9 0 0 0 0 3 0 0 0
#2 0 0 0 0 0 0 0 3110 0 0 100 0 2 0 0 2 0 0 0 0 0 0 0
#3 0 0 0 0 1 0 0 550 0 0 37 0 3 0 0 0 0 0 0 0 0 0 0
#a4 0 0 0 1{12")2(14) 2 0 0 750 0 0 60 0 2 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 100 0 0 300 0 6 0 0 12 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 200 0 0 30 0 6 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 1 0 0 0 0 0
Pool 0 0 0 0 0 0 0 22 0 0 325 0 11 0 0 17 0 0 0 0 0 0 0
Total 0 0 0 3 3 0 0 7732 0 0 2114 0 30 0 9 31 0 1 0 203 3000 0 0
Notes 300 Chinook fry in the swim area 4710
6/17/2014 Flow/Temperature in Channel - 207 cfs/17.1 C Flow/Temperature in Tailrace (powerhouse) - 2510 cfs/16.7 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainbow Sucker Smallmouth Smallmouth Shiner Pikeminnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 0 0 0 0 0 0 0 0 0 0 6 2 6 0 0 2 0 0 6>24" 108 0 0 0
#1 0 0 0 0 0 0 0 0 0 0 30 5 3 0 0 65 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 0 0 0 0 0 0
#3 0 0 0 4(16") 0 0 0 0 0 0 100 6 5 0 0 400 0 0 0 0 0 0 0
#a4 0 0 0 1(8") 1 0 0 0 0 0 200 800 fry 2 0 0 500 0 0 0 0 0 0 0
#5 0 0 0 1(12") 0 0 0 0 0 0 400 0 3 0 0 1000 0 0 0 0 0 0 0
#6 0 0 0 3(12")1(18") 0 0 0 0 0 3 parr 150 2, 1000 fry 0 0 0 150 0 0 0 0 0 0 0
#7 0 0 0 12(12") 1 0 0 0 0 0 500 5, 1000 fry 0 0 0 500 0 0 0 0 0 0 0
Pool 0 0 0 1{16") 1 0 0 0 0 0 700 15 25 0 0 550 0 0 0 0 0 0 0
Total 0 0 0 23 3 0 0 0 0 3 2086 35 44 0 0 4167 0 0 6 108 0 0 0
Notes Swim Area-12 smallmouth<12", 4>12", 12 Bluegill, 3 Tenct Rainbow Notes - Section 6 = 18" was Triploid Smallmouth plus 2800 fry
7/9/2014 Flow/Temperature in Channel - 1003 cfs/22.0 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/21.6 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 53 0 0 0 0 0 0 0 0 0 18 6 15 0 0 5 0 0 9 0 1 school 0 0
#1 0 0 0 0 0 0 0 0 0 0 400 2 5 0 0 1500 500 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 1 parr 0 0 210 5, 50 fry 1 0 0 500 200 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 0 400 3 1 0 0 200 250 200 0 0 0 0 0
#a4 0 0 0 4(4") 0 0 0 0 0 0 50 1 1 0 0 800 0 0 0 0 0 0 0
#5 0 0 0 3(8") 1(10") 0 0 0 0 0 70 0, 400 FRY 9 0 0 5 0 0 0 0 0 0 0
#6 0 0 0 3(<12") 0 0 0 0 0 0 100 4, 200 fry 18 0 0 420 500 1000 0 0 0 0 0
#7 0 0 0 1 0 0 0 0 0 0 0 0 6 0 1 0 0 0 0 0 0 0 0
Pool 7 2 0 0 0 0 0 0 0 0 800 0 10 0 0 800 0 0 0 0 0 0 0
Total 60 2 0 11 1 0 0 1 0 0 2048 21 66 0 1 4230 1450 1200 9 0 1 school 0 0
Notes Swim Area-7 smallmouth<12", 1>12" Smallmouth plus 650 fry
8/28/2014 Flow/Temperature in Channel - 84 cfs/21.4 C Flow/Temperature in Tailrace (powerhouse) - 2480 cfs/22.9 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry BaiHew Sucker Snallmaith Snallmaith Shiner FikEIIROW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
Tailrace 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 20 0 0
#1 0 0 0 0 0 0 0 0 0 0 0 10 20 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 1(6") 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0
#a4 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0
#5 0 0 0 3(>12") 0 0 0 0 0 0 0 6 1 0 0 1 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 0 0 0 14 6 6 0 0 0 6 0 0 0 0 0 0
#7 0 0 0 3(12") 1(8") 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 0 0 0
Pool 161 0 0 1(>12") 0 0 0 0 0 0 18 12 14 0 0 0 0 0 0 0 0 0 0
Total 161 0 0 8 1 0 0 0 0 0 33 54 49 0 0 1 7 0 0 0 20 0 0
Notes Pool had 2 dead Chinook adults
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Chelan River Habitat Channel Snorkel Fish Survey
9/25/2014 Flow/Temperature in Channel - 87 cfs/18.2 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/19.1 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Sma!rsr:‘outh Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 124 0 0 1(9") 0 0 0 0 0 0 1 4 1 0 0 0 0 0 0 0 800 0 0
#1 1 0 0 1{(22") 0 1{(24") 0 0 0 0 15 4 0 0 0 0 0 0 0 0 3000 0 0
#2 0 0 0 0 0 0 0 0 0 0 5 4 3 0 0 0 0 0 0 0 150 0 0
#3 1 0 0 2(8") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0
#a4 0 0 0 3(8",10",18" 0 0 0 0 0 1 parr 4 3 8 0 0 0 0 0 0 0 50 0 0
#5 0 0 0 2(8"),2(12") 0 0 0 0 0 0 3 4 2 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 5(12") 2(12") 0 0 0 0 0 9 4 3 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 1 0 0
Pool 375 0 0 ,3(12") 1 0 0 0 0 0 0 30 6 5 0 0 0 0 0 0 0 0 0 0
Total 501 0 0 22 2 1 0 0 0 1 67 33 26 0 0 0 0 0 0 0 4201 0 0
Notes Dead Chinook Adults - #1-1, #2-2, Pool-3 Swim Area-18 smallmouth<12", many stickleback
11/25/2014 Flow/Temperature in Channel - 287 cfs/9.5 C Flow/Temperature in Tailrace (powerhouse) - 2340 cfs/9.6 C
Stream Section A_dUIt Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Rainkow Sucker smallmouth smalimouth Shiner Pikeminnoy Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6"
2(13"),
Tailrace 100s+ 8 0 0 0 1(15") 3(11") 0 0 0 130 0 0 0 0 0 0 0 0 0 0 0 0
1(21")
#1 3 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0
#2 5 0 0 1(15"),1(17" 0 1(21") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
#3 1 0 0 1{11") 0 0 2(11") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#4 0 1(21") 0 D(15"),1(17" 0 1(17") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 1 1{15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1(11"),
#6 0 0 0 1(13") 0 1(13") 1(15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2(15")
#7 0 0 0 0 0 0 1{11") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 1(15"), 2(19" 0 1(7") 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0
Total 9 + 100s 9 1 14 0 8 7 0 0 0 170 0 16 0 0 0 0 0 0 0 0 0 0
Notes Swim Area-565 stickleback
Chelan River Reach 1-3 Snorkel Fish Survey
3/20/2012 Flow/Temperature in River - 83 ¢fs/6.5 C
Stream Section C:i(:wlcjjlct)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F;f:}g:: Sucker Sma!rsr:‘outh Smallmouth Shiner PIkeTﬁ'TnOW Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Reach 1 0 0 0 7 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 1 0 0 5 8 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Total 1 0 0 12 8 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0
AUGUST REACH 1-3 SURVEYS CANCELLED - SAFETY POLICY ISSUES REGARDING ACCESS/SPILLWAY TAGOUTS
11/13/2012 Flow/Temperature in River - 84 cfs/10.9 C
; Adult : o ; Rainbow Smallmouth Smallmouth ; Pikeminnow  Pikeminnow ; ; . s
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 12 (10"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/9/2013 Flow/Temperature in River - 83 cfs/11.2 C
. Adult . - . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . . .
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 5(10"-15") | 5(10"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 5(10"-15") | 3 (10"-15") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 10 8 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

6 of 7






image15.jpeg

Chelan River Reach 1-3 Snorkel Fish Survey
8/16/2013 Flow/Temperature in River - 87 cfs/22.4 C
. Adult . - . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . . -
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 0 2(>6" 0] 0 0 0 0 0 3 4 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11/5/2013 Flow/Temperature in River - 85 c¢fs/14.4 C
. Adult . P . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . . i
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 1(12"-14") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 7 (12"-14") 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 8 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
4/22/2014 Flow/Temperature in River - 88 cfs/12.4 C
; Adult ; o ) Rainbow Smallmouth Smallmouth ; Pikeminnow  Pikeminnow ; ; . i
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 5(6"->12")| 19 (8"- 18") 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 5(12"-16") | 2 (12"-14") 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 10 21 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0
8/25/2014 Flow/Temperature in River - 85 cfs/22.1 C
; Adult : G : Rainbow Smallmouth Smallmouth ; Pikeminnow  Pikeminnow ; ; . it
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 58 (>6") |6(<6")5(>6") 0 0 0 0 0 0 125 2 0 10 0 0 0 0 0 0 0 0
Reach 2 0 0 0 39 (>6") 2 (>6") 0 0 0 0 0 0 70 4 0 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 97 13 0 0 0 0 0 0 195 6 0 10 0 0 0 0 0 0 0 0
1 Tench >6"
11/24/2014 Flow/Temperature in River - 83 cfs/9.4 C
. Adult . - . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . . -
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 51 20 0 0 0 0 0 0 7 0 0 0 1 0 0 0 0 0 0 0
Reach 2 0 0 0 32 1(9") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 83 21 0 0 0 0 0 0 7 0 0 0 1 0 0 0 0 0 0 0
5 Tench >6"; Rainbow Reach 1 -1-7",6-9",15-11",1-12",7-13",6-15", 15>12"; Cutthroat Reach 1 - 2-7",4-9",4-11",8-13",2-15"
Reach 2 survey incomplete - too dark; Rainbow Reach 2 - 2-9:,2-11",25-13",3-15"
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Washington State Recreation and Conservation Office
Manson Parks and Recreation Department
Lake Chelan Recreation Association
American Whitewater
From: Steven Hays, Fish & Wildlife Senior Advisor
Public Utility District No. 1 of Chelan County (Chelan PUD)
steve.hays@chelanpud.org

(509)661-4181

Re: Lake Chelan Hydroelectric Project No. 637 (Project)
License Article 408

Draft 2015 Chelan River Biological Objectives Status Report

Dear Chelan River Fishery Forum,

The Draft 2015 Chelan River Biological Objectives Status Report is
attached for your review. The due date for comments is April 16,
2015. I have provided the report in both MSWORD and PDF formats for
your convenience. Please feel free to use the review features in
MSWORD to make your suggested edits. However, in order to facilitate
documentation of your comments and Chelan PUD's responses to
comments regarding significant substantive issues, please provide
those comments and any supportive rationales or data in a separate
document so that it can be incorporated into the record of
consultation.

Thank you in advance for your review of this document. Please submit
your comments to me on or before 3:00 PM, Thursday, April 16, 2015.

In addition, please feel free to call me or email questions/comments
to me as you review this report.



Regards,

Steve

Steven Hays

Fish and Wildlife Senior Advisor

steve.hays@chelanpud.org

(509) 661-4181
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SECTION 1: INTRODUCTION

The Lake Chelan Hydroelectric Project (Project) is owned and operated by the Public Utility
District No. 1 of Chelan County (Chelan PUD). The Federal Energy Regulatory Commission
(FERC) license for operation of this project (License), issued on November 6, 2006, authorizes
Chelan PUD to operate the Lake Chelan dam and powerhouse for a period of 50 years. As part of
the normal operation of the Project, Chelan PUD withdraws water from Lake Chelan for power
generation and discharges that water through the powerhouse into an excavated tailrace, which
leads to the confluence of the Chelan River and the Columbia River. Flows released from the
Chelan Dam follow the natural channel of the Chelan River, joining with the powerhouse tailrace
flows and discharging to the Columbia River. As a requirement of the new License, minimum
flows were established for the Chelan River and that flow was initiated on October 15, 2009.

The License incorporated conditions regarding biological objectives that were anticipated to be
achieved in the Chelan River and Project tailrace. These biological objectives are set forth in the
Chelan River Biological Evaluation and Implementation Plan (CRBEIP), which is part of the
Lake Chelan Settlement Agreement (October 8, 2003) and is incorporated into the License as
Appendix A. The Washington State Department of Ecology (Ecology) incorporated these
biological objectives into their 401 Water Quality Certification for the Lake Chelan
Hydroelectric Project (Certification) and the FERC, in turn, incorporated the terms and
conditions of the Certification into the License. One of the conditions incorporated into the
License requires Chelan PUD to file Biological Objectives Status Reports every two years,
beginning four years after the effective date of the License. On March 11, 2010, Chelan PUD
filed for an extension of time to complete the structural changes to the Project necessary to
implement minimum flows and other measures necessary for achievement of the biological
objectives, and also to change the dates for the Biological Objectives Status Reports such that
they would begin four years after implementation of the minimum flows. On May 19, 2010,
FERC granted this time extension, which set the date for the first report to be due April 30, 2013.
This second Biological Objectives Status is due April 30, 2015.

The purpose of this Biological Objectives Status Report is to: (1) summarize the results of
monitoring and evaluation program detailed in the CRBEIP and evaluate the need for
modifications to that program; (2) describe the degree to which the biological objectives have
been achieved, and the prospects for achieving those objectives in the next reporting period; (3)
review management options taken to meet those biological objectives; and (4) recommend any
new or modified restoration and/or monitoring and evaluation measures that are needed to meet,
to the extent practicable, the biological objectives. Such recommendations shall contain a
schedule for timely implementation. The Chelan River study reaches and biological objectives
are shown in Figure 1-1 and Table 1-1.

Draft Report Lake Chelan Project No. 637
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This report describes the results of monitoring and evaluation programs that have been
implemented since placement of spawning gravels in the Project tailrace (2008) and completion
of the spawning and rearing habitat in Reach 4 of the Chelan River (Habitat Channel) and
implementation of minimum flows (October 2009). This report is organized into three sections
that pertain to specific biological objectives described in the CRBEIP: (1) biological objectives
for Chinook salmon; (2) biological objectives for steelhead trout; and (3) biological objectives
for cutthroat trout. There are specific measurement objectives for Chinook Salmon and steelhead
trout in this report, including spawning survey counts, distribution of redds, intragravel dissolved
oxygen levels, egg to fry emergence survival rates and presence of rearing juveniles. The

measurement objective for cutthroat trout is the presence of 200 fish at various age classes.

Table 1-1. Criteria for achievement of biological objectives in the Chelan River.

Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Areas developed
to support .
Chinook spawning meet F|el_d measgrement to
design habitat conf_lrm achievement of | Years 1 - 10,
Spawning characteristics physical parameters. The | as needed to
Habitat (depth, velocity, presence an-d SUccess of | set flows or Must be met Must be met
Reach 4 and | and substrate) at spawning fish W.'” also furth_er
Tailrace the design flow be cons@ere_d in the modify
(as-built determmatlon of channel
functionality) achievement.
Determine if
Project effect.
Continue until
all feasible and
reasonable
habitat
measures to
Chinook Distribution of Maintain ;Ejgft\i/\?;?ri
spawning use Spawning use, numbers, Actions implemented
Spawning should reflect distribution and habitat | Years 1 - 10, No additiolnal When no '
Habitat Use distribution of characteristics of as needed to - .
actions further feasible
Reach 4 and constructed selected redds. set flows needed and reasonable
Tailrace spawning habitat Qualitative judgment . -
actions exist,
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented
Draft Report Lake Chelan Project No. 637
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Chinook
During all scheduled
Spawning (non-emergency)
Habitat powerhouse shutdowns, Years 1-5.
Quality, Intragravel tailrace intragravel DO Extend if Must be met Must be met
Reach Dissolved monitored hourly. additional unless unless
4/Tailrace, Oxygen During egg incubation, measures determined determined not
Conditions > 6.0 mg/l tailrace and Reach 4 needed oras | notaProject | aProject effect
suitable for intragravel DO recommended effect
survival monitored each week by CRFF
from egg to hourly for at least one
emergence 24-hour period
Determine if
Project effect.
Continue until
all feasible and
reasonable
Chinook habitat
. Egg to measures '[_O
Spawning . achieve this
Success emergence Mal_ntam objective are
Reach ' success equal to At least 10% of_redds Actlc_ms. implemented
. > 80% of capped and studied for No additional '
4/Tailrace, - Years 1-5 - When no
Conditions Methow River egg to emergence actions further feasible
. average or 70% | success or other method needed
suitable for . and reasonable
. survival, recommended by CRFF . -
survival whichever is less actions exist,
from egg to CRFF will
emergence recommend
whether or not
Chelan PUD
should continue
measures
implemented
Draft Report Lake Chelan Project No. 637
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Fish Species
and Use

Biological
Objective

Measured Parameters

Evaluation
Timeframe

Actions if
Biological
Objective
Achieved

Actions if
Biological
Objective Not
Achieved

Chinook

Juvenile
Rearing
Habitat Use,
Reach
4/Tailrace

Presence and use
of available
habitat

Snorkel surveys from
emergence until fish
move into Columbia
River (emergence —

June). Qualitative
judgment

Years 1-5.
Extend for
next 5 years
if fry use is
low

Maintain
Actions.
No additional
actions
needed

Determine if
Project effect.
Continue until
all feasible and

reasonable
habitat
measures to
achieve this
objective are
implemented.
When no
further feasible
and reasonable
actions exist,
CRFF will
recommend
whether or not

Chelan PUD

should continue
measures
implemented

Chinook

Adult Use of
Habitat,
Reach
4/Tailrace

Adult production
of fish produced
in Chelan River

Ratio of Chelan River
origin/other origin adult
carcasses in spawning
population

Years 1-10

Maintain
Actions.
No additional
actions
needed

Continue until
all feasible and
reasonable
habitat
measures to
achieve the
objectives
identified in 7-
10 are
implemented.
When no
further feasible
actions exist
and objectives
not attained or
the goal not
achieved,the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Areas developed
to support Field measurement to
Steelhead spawning meet - -
. - confirm achievement of
design habitat -
. o physical parameters. The
Spawning characteristics resence and success of
Habitat (depth, velocity, P S . Years1-10 | Must be met Must be met
Reach 4 and | and substrate) at spawning fish will also
. ; be considered in the
Tailrace the design flow L
. determination of
(as-built .
o achievement.
functionality)
Determine if
Project effect.
Spawning use, numbers, Continue until
Steelhead Distribution of distribution and habitat Maintai all feasible and
: - aintain
spawning use characteristics of Years 1 - 10, Actions reasonable
Spawning should reflect selected redds. extend if No ad ditio.nal habitat
Habitat Use distribution of Qualitative judgment. additional actions measures are
Reach 4 and constructed Spawning surveys years measures needed implemented. If
Tailrace spawning habitat 1-2 biweekly, weekly needed can’t reach use
years 3-10, March — May objective,
or as needed to set flows maintain habitat
achieved
Steelhead
During all scheduled
Spawning (non-emergency)
Habitat powerhouse shutdowns, Years 1-5.
Quality, Intragravel tailrace intragravel DO Extend if Must be met Must be met
Reach Dissolved monitored hourly. additional unless unless
4/Tailrace, Oxygen During egg incubation, measures determined determined not
Conditions > 6.0 mg/l tailrace and Reach 4 needed oras | notaProject | aProject effect
suitable for intragravel DO recommended effect
survival monitored each week by CRFF
from egg to hourly for at least one
emergence 24-hour period
Steelhead DeFermlne if
Project effect.
Egg to : .
Spawnin emergence Continue until
Spuccessg success% ual to Maintain all feasible and
' g At least 10% of redds Actions. reasonable
Reach > 80% of capped and studied for No additional habitat
4/Tailrace, Methow River PP Years 1-5 X
L egg to emergence actions measures are
Conditions average or 70% .
- . success or other method needed implemented. If
suitable for survival, ,
. : . recommended by CRFF can’t reach use
survival whichever is Lo
from egg to larger o_bjec_tlve,
emeraence maintain best
g habitat achieved
Draft Report Lake Chelan Project No. 637
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Fish Species
and Use

Biological
Objective

Actions if
Biological
Objective Not
Achieved

Actions if
Biological
Objective
Achieved

Evaluation

Measured Parameters Timeframe

Steelhead

Juvenile
Rearing
Habitat Use,
Reach
4/Tailrace

Fry presence and
use of available
habitat

Determine if
Project effect.
Continue until
all feasible and

reasonable
habitat are
implemented.
When no
further feasible
actions exist
and objectives
not attained or
the goal not
achieved, the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented.

Snorkel surveys from
emergence until fish
move into Columbia
River. 8 times per year,
only when redds
observed in area.
Qualitative judgment

Maintain
Actions.
No additional
actions
needed

Years 3-10

Steelhead

Outmigrant
success

Adult production
of fish produced
in Chelan River
— net benefit to
ESU

Continue until
all feasible and
reasonable
habitat
measures to
achieve the
objectives
identified in 7-
10 are
implemented.
When no
further feasible
actions exist
and objectives
not attained or
the goal not
achieved,the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented

Maintain
Actions.
No additional
actions
needed

Best professional
judgment of CRFF
and/or new technology
showing adult origin

Years 5-10
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Years 1-5
will serve as
establishment
. 1 200 fish
not achieved Determine if
in year 5, Project effect.
then either Continue until
Presence of 200 continue all feasible and
fish including studies for: reasonable
various age A-10 years habitat
classes. Habitat beyond year 5 measures are
improvements of New implemented.
for cutthroat, as Snorkeling surveys, License to When no
c related to water | number, distribution, age | allow natural further feasible
utthroat - . L . .
Habitat te_mperature may | of re§|dent fish. Cross- cutthroa}t Mal_ntaln act|0n§ e>§|st
R . include: new, sectional and average colonization actions and objectives
eaches 1-3 .
naturally evolved stream temperature from Lake not attained or
stream channel, measurements. Flow Chelan; or B- the goal not
riparian shade; measurements. 5 years achieved, the
thermal beyond year 5 CRFF will
refugia/pumping of New recommend
studies; License if no whether or not
increased flows natural Chelan PUD
colonization should continue
is evident and measures
test sample of implemented.
cutthroat is
deemed
necessary by
CRFF
Draft Report Lake Chelan Project No. 637
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Actions if Actions if
Biological Biological
Fish Species Biological Evaluation Objective Objective Not
and Use Objective Measured Parameters Timeframe Achieved Achieved
Continue until
all feasible and
reasonable
habitat
measures to
achieve the
objectives
Cutthroat identified in 7-
10 are
Create Maintain implemented.
habitat to L . When no
support a . . Numb_er of fish via Actlc_m_s. further feasible
. 200 resident fish snorkeling surveys as Years 5-10 No additional . .
viable R - actions exist
; specified in Table 7-10 actions S
population needed and objectives
of cutthroat not attained or
trout in the goal not
Reaches 1-3 achieved, the
CRFF will
recommend
whether or not
Chelan PUD
should continue
measures
implemented
Draft Report Lake Chelan Project No. 637
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SECTION 2: BIOLOGICAL OBJECTIVES FOR CHINOOK SALMON

2.1 Spawning Habitat for Chinook Salmon Meets Design Characteristics

The CRBEIP states that “salmon and steelhead spawning habitat will be created in Reach 4 and
the tailrace, with the objective to create suitable depth, cover, velocity and substrate conditions
for these fish. These parameters can be measured independently of fish use, although fish use is
the best evidence of achievement. The criteria for achievement are to document that habitat was
created and maintained, in accordance with the preference curves established in the IFIM study.
Alternatively, if adult fish runs are strong and colonization occurs during the evaluation period,
then the presence and success of spawning fish will also be considered in the determination of
achievement. Achievement will be evident if spawning fish are distributed in suitable areas in the
tailrace, Reach 4 and below the confluence of Reach 4 and the tailrace. Lack of fish will not be
termed a failure without evidence that a Project effect prevented fish from using the habitat.”

Chinook salmon spawning has been observed in the Project tailrace at its confluence with the
Columbia River since the 1980s, with redd counts prior to 1993 ranging from 16 — 69 redds per
year (Chelan PUD, 1991). Documented redd counts (Hillman, et al. 2014) since 1998 (Table 2-1)
steadily increased over the years as bed load accumulations increased the area of useable
spawning habitat, which was a result of natural gravel movement during spill operations under
previous licenses for the Project (Figure 2-1). The fish per redd (FPR) and escapement estimates
in Table 2-1 are based on the male:female sex ratio of summer Chinook sampled at Wells Dam
(Hillman, et al. 2014).

Figure 2-1. Chelan River Historical Redd Counts.

Chelan River Chinook Salmon Redd Counts

Number of Redds
— |

300
Habitat Channel
Completed 2009
200 \/N 3
Tailrace Gravel Area
Increased 2008
100
// v

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year
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The tailrace spawning habitat was created in 2008, with fish use observed in that year.
Additional Chinook and steelhead spawning habitat was created in 2009, with the habitat
available for use by Chinook in that year. The design parameters (depth, cover, velocity,
substrate) defined in the CRBEIP were successfully constructed according to 30%, 60%, 90%
and final design plans that were reviewed and approved by the CRFF (Appendix A).
Confirmation that suitable spawning habitat for Chinook was created in the tailrace and in Reach
4 did not require post-construction physical measurements because both areas of new habitat
were immediately colonized by Chinook salmon in the first year following construction.

Table 2-1. Chelan River Chinook Redd Counts and Escapement Estimates.

Year FPR Redds Escapement
1998 3.00 30 90
1999 2.20 63 139
2000 3.40 196 666
2001 4.10 240 984
2002 2.30 253 582
2003 2.42 173 419
2004 2.27 185 420
2005 2.93 179 524
2006 2.02 208 420
2007 2.20 86 189
2008 3.25 153 497
2009 2.54 246 625
2010 2.81 398 1118
2011 3.10 413 1280
2012 3.07 426 1308
2013 2.31 729 1684
2014 2.75 400 1100

2.2 Chinook Salmon Use of Spawning Habitat Throughout Constructed Habitat
The achievement of this biological objective has been documented through spawning survey
redd counts, which show use by Chinook salmon has increased since the construction of this
habitat. Since gravel placement in the tailrace and construction in Reach 4 of the Habitat
Channel, the combined Chinook redd counts in the tailrace, in the Habitat Channel and in the
Columbia River below the confluence have increased from 86 in 2007 and 153 in 2008 to 400 in
2014, with a high count of 729 in 2013 (Table 2-1). Prior to 2008, the highest redd count was
253. Spawning has also been distributed throughout the available habitat created in the tailrace
and in the Reach 4 Habitat Channel (Table 2-2), with all areas being used.

Draft Report Lake Chelan Project No. 637
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Table 2-2. Chelan River Chinook and Coho Redd Count Distributions.

Year Tailrace Reach 4 Columbia R Total
2008 153 NA In tailrace count | 153
2009 129 79 58 266
2010 234 115 49 398
2011 192 178 48 418
2012 231 139 56 426
2013 320 269 140 729
2014 246 78 76 400

2.2.1 Temporary Habitat Channel Flow Reduction and Chinook Salmon Spawning Habitat
Availability

Flow provided in the Chelan River Habitat Channel for steelhead and Chinook salmon is a
minimum of 320 cfs by a combination of spill and pumping, per the Chelan River Biological
Evaluation and Implementation Plan (CRBEIP). Currently, 5 pumps are used to meet the
minimum spawning flow requirement in the Habitat Channel. Due to the complexity and,
according to PUD engineers, reduced reliability of variable speed pumps, the pump station was
designed to provide 240 cfs at minimum tailwater elevations (maximum "lift" from intake screen
to canal, which means minimum discharge per pump). This assures that the 320 cfs minimum
flow would always be provided when the minimum instream flow from the lake matches the
80 cfs minimum flow from that source. However, at normal tailwater elevations, the 5 pumps
actually discharge from 250-260 cfs (about 50-55 cfs each), and the total Habitat Channel flows
during both the Chinook and steelhead spawning periods have been 340-350 cfs.

Washington Department of Ecology (Ecology), Washington Department of Fish and Wildlife
(WDFW), and Chelan PUD staff have commented that water velocities being provided in the
Habitat Channel currently, particularly for steelhead, may be too high, based on Habitat
Suitability Index (HSI) measurements, flow observations in stream margin habitat and log
structures during early rearing of Chinook salmon fry, and best professional judgment that the
Habitat Channel “just looks better” at lower flows. A remedy for reducing flows in the Habitat
Channel for Chinook salmon and steelhead spawning and Chinook salmon fry early rearing is to
reduce the number of pumps operated during the March 15 through May 15 steelhead spawning
period. Lower flows can be provided by reducing pump operations from 5 pumps to 4 pumps
(200-208 cfs) and adjusting the Low level Outlet (LLO) output, if desired, to be greater than 80
cfs to provide a total flow in the Habitat Channel in the range of 280 cfs — 320 cfs.

Draft Report
March 16, 2015

Lake Chelan Project No. 637

Page 11 FN: #44658



Chelan River Biological Objectives 2015 Status Report

A proposed temporary change in pumped flow operation, developed by the Chelan River Fishery
Forum (CRFF), is a follows:

Proposal

1. Conduct a pump station reduced flow operation during the Chinook spawning period in
2013

2. Operate 4 pumps instead of 5 pumps from October 15 through November 30, 2013

3. Conduct Chinook salmon spawning ground surveys, as required by the Lake Chelan
comprehensive Settlement Agreement (SA)

4. Compare Chinook salmon redd distribution in the Habitat Channel in 2013 to redd
distribution from spawning ground survey redd mapping from 2009 through 2012

5. If Chinook salmon redd distribution in the Habitat Channel appears to be similar in 2013
to previous years, then conduct the same pump station operation (4 pumps versus 5)
during the steelhead spawning period, March 15 through May 15, in 2014

6. If Chinook salmon redd distribution in the Habitat Channel appears to be significantly
different in 2013 to previous years, then return to 5 pump operation for the steelhead
spawning period in 2014.

Operation of 4 pumps, instead of 5 pumps, was implemented during the 2013 and 2014 Chinook
salmon spawning periods (October 15-November 30) and 2014 steelhead spawning period
(March 15-May 15). Results for the 2013 Chinook salmon and 2014 steelhead are reported in
this report. Data from Chinook salmon 2014 are still being analyzed at the writing of this report
and 2015 steelhead data have yet to be collected. These results will be reported in the next
Biological Objectives Status Report.

Information displayed in Table 2-3 show comparison of Chinook salmon redd locations and
proportions in the various subsections of the Chelan River Habitat Channel from 2009 through
2013. Five pumps were used to provide spawning flows in 2009 through 2012, and four pumps
were used in 2013. Section 1 is the section immediately below the bottom-end riffle in the
Habitat Channel, very close to the confluence with the Chelan tailrace, working upstream to
Section 7 that is located immediately below the pump station canal discharge pool. The Pool
section includes the pump station discharge pool and large pool upstream to the first rapids at the
bottom end of the Chelan River Gorge.

Draft Report Lake Chelan Project No. 637
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Table 2-3. Comparison of Chelan River Habitat Channel Chinook Salmon Spawning
Under 4 Pump versus 5 Pump Operation

2013 2012 2011 2010 2009
4 pump operation | 5 pump operation | 5pump operation | 5 pump operation | 5 pump operation

No. Redds| Prop. [No. Redds| Prop. [No. Redds| Prop. |No. Redds| Prop. [No. Redds| Prop.
Section 1 10 0.04 2 0.01 5 0.03 5 0.04 4 0.05
Section 2 67 0.25 48 0.35 54 0.30 38 0.33 22 0.28
Section 3 39 0.14 13 0.09 19 0.11 13 0.11 8 0.10
Section 4 55 0.20 19 0.14 25 0.14 25 0.22 14 0.18
Section 5 32 0.12 19 0.14 25 0.14 13 0.11 11 0.14
Section 6 24 0.09 19 0.14 22 0.12 14 0.12 13 0.16
Section 7 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Pool 42 0.16 19 0.14 28 0.16 7 0.06 7 0.09
Total 269 1.00 139 1.00 178 1.00 115 1.00 79 1.00

Information displayed in Table 2-4 highlight the sections of the Habit Channel ranked in order of
proportion of redds constructed, which could be interpreted as preference, by Chinook salmon
from 2009 through 2013. As stated previously, five pumps were used to provide spawning flows
in 2009 through 2012, and 4 pumps were used in 2013.

Table 2-4. Comparison of Chelan River Habitat Channel Chinook Salmon Redd
Distribution Under 4 Pump versus 5 Pump Operation

2013 2012 2011 2010 2009

4 pump operation

5 pump operation

5 pump operation

5 pump operation

5 pump operation

Total redds = 269

Total redds = 139

Total redds = 178

Total redds = 115

Total redds = 79

Rank
1 Section 2 Section 2 Section 2 Section 2 Section 2
2 Section 4 Section 4 (tie) Section 4 Section 4 Section 4
3 Section 3 Section 5 (tie) Section 5 Section 6 Section 6
4 Section 5 Section 6 (tie) Section 6 Section 3/5 (tie) Section 5

Degree of Achievement of Objective

This objective has been fully achieved. The Project is being operated to maintain the
achievement of this objective by managing Lake Chelan spill levels to protect the Reach 4
Habitat Channel from damage due to high flows and to limit bed load accumulations in the
tailrace spawning habitat at the Reach 4 confluence. In the summer of 2014, bed load
accumulations of river cobble at the confluence of the Reach 4 high flow channel were excavated
to reduce the potential of Chinook redd dewatering during low water conditions in the Columbia
River. The river cobbles removed were suitable spawning gravel material and were stockpiled on
the shoreline at the site for potential future use. Redd surveys in the fall of 2014 documented
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Chinook spawning use in the excavated area, demonstrating that the maintenance operation
maintained the depth, velocity and substrate characteristics suitable for Chinook spawning.

2.3 Chinook Salmon Tailrace Intragravel Dissolved Oxygen > 6.0 mg/l

The License required that the Project be operated to achieve the CRBEIP biological objective to
provide conditions suitable for Chinook salmon survival from egg to emergence. Specifically the
requirement is to operate the Project powerhouse to maintain intragravel dissolved oxygen
(IGDOQ) levels of 6.0 mg/l or higher to support survival of Chinook salmon from egg deposition
to emergence. If it is not reasonable and feasible to operate the powerhouse to meet this
requirement, or if the spawning gravel placed in the tailrace does not have sufficient permeability
to meet this requirement, then the CRBEIP allows for alternative actions, such as use of the
pump station to increase water circulation in the tailrace or physical modification of the habitat
through addition of more permeable substrate and/or use of pumps and pipes under the substrate
to create upwelling flows within the spawning gravel.

Studies to determine the level of powerhouse operation needed to meet IGDO requirements were
initiated in the fall of 2011. Three years of study, with dissolved oxygen meters taking hourly
IGDO readings in the egg pockets of 10 redds, tested different periods of powerhouse outages
and powerhouse flow levels. These tests indicated that operation of the powerhouse with one
turbine at minimum generation (approximately 850 cfs) generally maintains intragravel dissolved
oxygen levels above 6.0 mg/l (Figure 2-2). There were two redds that did show lower IDGO
levels during minimum generation (T1 and C5), however live fry were found at both locations
when the IGDO sensors were removed in late March. The sensors are inserted into PVC pipe
housings with the end in the egg pocket perforated with numerous small drill holes. These holes
and the sensors inside the pipe can become fouled over the long deployment period, which may
contribute to the decline in IGDO levels measured in these redds late in the study. Also, the
permeability of salmon redds declines over time as periphyton recolonizes the surface of the
redd, while biological oxygen demand increases over time as eggs hatch and dead eggs decay.
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Figure 2-2. Dissolved oxygen levels in Chinook salmon redd egg pockets with one turbine
running at minimum generation, 2013-2014.
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The 2013 results also indicated that IGDO levels above 6.0 mg/l can be maintained in the
majority of redds with periods of two or three hours with no powerhouse flow, even over
repeating cycles, when followed by at least one hour of operation with one turbine at minimum
generation. However, some redds will not maintain IGDO levels above 6.0 mg/l with no
powerhouse flow for three hour periods, particularly later in the incubation period in February
and March. Three of the ten redds (T1, C3 and C5) monitored in the 2013-14 incubation period
had a number of IGDO readings below 6.0 mg/l, while some of the other redds occasionally

dipped below that level (Figure 2-3).
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Figure 2-3. Dissolved oxygen levels in Chinook salmon redd egg pockets with powerhouse
flow off for periods of approximately three hours, 2013-2014.
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Monitoring of IGDO levels in ten redds in the tailrace is currently in progress for a fourth year to
confirm these results. Due to high fall and winter inflows into Lake Chelan, there have not been
any minimum generation studies this year. However, there have been some periods of three
hours with no powerhouse flow during diver operations to sample redds for egg-to-emergence
survival studies. The results are similar to the previous studies, further confirming the level of
IGDO protection provided with intermittent operation of the powerhouse (Figure 2-4). As in the
previous year, IGDO levels remained well above 6.0 mg/l during intermittent periods with no
powerhouse flow during the months of December and January, but in February there were two
redds with IGDO levels below 5 mg/l and three others with IGDO that dipped below 6.0 mg/I.
Two more dive operations are scheduled for March, 2015.
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Figure 2-4. Dissolved oxygen levels in Chinook salmon redd egg pockets with powerhouse
flow off for periods of approximately three hours, 2014-2015.
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Deagree of Achievement of Objective

The objective of providing minimum IDGO levels of 6.0 mg/l can be met by maintaining
powerhouse flows with one turbine operating at minimum generation flows. Over the past two
years, extensive modeling work has been undertaken by Chelan PUD to develop operating
procedures that will manage power generation operations to best meet both the tailrace IDGO
requirements and refill timing requirements for recreational use in Lake Chelan. These operating
procedures incorporate, at a minimum, operation of one turbine at minimum generation
throughout the incubation period to maintain IDGO levels.

2.4 Eqg to emergence success equal to > 80% of Methow River average or 70% survival
Studies of Chinook egg to emergence survival were also initiated in 2011, in conjunction with
the IGDO studies. A recent set of studies conducted in the Columbia River, Hanford Reach,
measured egg to emergence survival for Chinook salmon, using a technique they developed
suitable for placing a known number of eggs in a container with local substrate in a manner that
can be done by divers in relatively deep, flowing water (Oldenburg et al. 2012). The Hanford
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Reach studies used cylindrical egg tubes (CET) to place 100 eyed eggs in the tube, then
manually excavated an area to simulate a redd, and burying the CET at the same depth as found
in the egg pockets of nearby, natural redds. At the end of the study, the CETs are retrieved and
the number of live Chinook fry counted in the CET provides an estimate of egg to emergence
survival. Chelan PUD adapted this study methodology to address the biological objective that
egg to emergence survival be either greater than 80 percent of the average egg to emergence
survival in good quality spawning areas in the Methow River or meet 70 percent survival
outright, whichever is less.

The 2011-2012 study was designed to evaluate egg to emergence survival in four different areas,
including: (1) the tailrace in the area filled with gravel to create more spawning habitat; (2) the
area at the confluence of the tailrace and Reach 4 of the Chelan River, where the spawning
gravel has accumulated as a result of natural processes; (3) in the Columbia River on the alluvial
fan formed below the confluence of the Chelan and Columbia rivers; and (4) in the Chelan River
Habitat Channel. The new spawning gravels placed in the tailrace and the spawning areas in the
Habitat Channel were the areas being tested to determine if the biological objective for egg to
emergence survival is being met in these constructed areas. The naturally occurring spawning
areas at the confluence of the tailrace and Reach 4 and on the alluvial fan in the Columbia River
were meant to serve as a natural control for comparison.

The CET studies were repeated for three years, but the use of CETs was only successful in the
Habitat Channel. In the tailrace and in the Columbia River, most of the eggs in CETs died prior
to hatching or shortly after hatching, as also happened with CET control sites placed in the
tailrace with just a light covering of cobble. This was contrasted with apparently successful
incubation and fry survival observed in natural Chinook redds by divers when replacing or
removing dissolved oxygen sensors. However, the CETs did function well in the shallower water
and higher velocities of the Habitat Channel. The CET methodology in the tailrace was replaced
with monthly direct sampling of Chinook redds by divers to determine egg to emergence
survival. These redd sampling studies were conducted during the 2013-2014 incubation period
and are currently in progress for the 2014-2015 incubation period.

The CET studies in the Habitat Channel have demonstrated that egg to emergence survival
exceeds 70 percent. The average survival of eggs to emergent fry in the CETs placed in the
Habitat Channel was 81percent, while control CETs in the Habitat Channel had 90 percent
survival. The CET survival data in the Habitat Channel, from upper (A) to lower (E) spawning
sections, is in Table 2-3.
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Table 2-5. Habitat Channel CETs Egg — Emergent Fry Survival.

Location/year Section Live Fry Dead Fry Dead Eggs Notes
Habitat Channel A 94 0 6
2011-2012 B 53 0 - Eggs not countable
C 59 0 - Eggs not countable
D 43 0 - Eggs not countable
E 96 0 4
Habitat Channel A 91 0 9
2012-2013 B 98 0 4
C 95 0 5
D 90 1 10
E 98 0 2
Habitat Channel A 40 34 4 Tube Washed Out
2013-2014 B 89 0 - Eggs not countable
C 94 0 2
D 77 0 6
E 97 0 2
Habitat Channel Control 85 2 11
2011-2012 Control 93 1 2
Control 75 0 16
Habitat Channel Control 91 0 8
2012-2013 Control 93 0 6
Control 88 0 11
Control 95 0 6
Habitat Channel Control 99 0 0
2013-2014 Control 92 1 3
Control 94 0 0
Control 86 0 4

Survival of Chinook eggs and pre-emergent fry in redds in the tailrace has been measured for the
past two incubation periods, 2013-2014 and 2014-2015, by hand excavating into egg pockets of
redds. Active egg pockets have been excavated by divers until either eggs or hatched fry are
located, at which time an underwater airlift tube is used to collect approximately 80-100
embryos. The contents of each sample were enumerated as either live or dead, eggs or fry, to
estimate the survival rate for that redd. At the conclusion of each sample, the excavated egg
pocket and surrounding area was refilled with the excavated material to prevent further
disturbance to the redd. The sampling design was to sample one redd in each zone of the tailrace,
from upstream to downstream, in the vicinity of each of the 10 dissolved oxygen probes. The
sampling events were scheduled to occur five times over the course of the incubation period.
These events have been in December at time of oxygen probe placement, once in January, once
in early February, once late February or early March and at time of oxygen probe removal in late
March.
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The redd samples in 2013-2014 had an overall survival rate of 87 percent (Table 2-4). Redd
sampling during the 2014-2015 incubation period is still in progress at the time of this report, but
the results from the first three sampling events are similar to the survival rates observed in 2013-
2014. Should survival rates for the remaining redd samples remain similar, the results will
confirm that the egg-emergence survival rate in the tailrace has met the biological objective of 70
percent survival. It is noteworthy that these survival rates were reached despite having a number
of periods with no powerhouse flow for oxygen probe installation in December and later redd
sampling events and, in 2013-2014, extensive periods of time with only minimum generation
flows from the powerhouse.

The other finding of the tailrace redd sampling is that most Chinook fry had completely absorbed
the yolk sac by the time of the March 25, 2014 sampling. This level of development is consistent
with the accumulated temperature units from surface water temperatures, which predicts that
over 1000 temperature units would have been accumulated by that date for 95 percent of the
redds that year. Accumulation of 1000 temperature units is commonly considered to be the
average incubation period for emergence timing of Chinook salmon. In the final sampling event,
many of the fry were actively swimming away when the redd was excavated and had to be
counted or netted because they were too quick for capture with the airlift tube.

Deagree of Achievement of Objective

The objective of providing conditions suitable for to meet 70 percent survival from egg to
emergence in the tailrace and Habitat Channel has been met, provided that final results of the
2014-2015 study do not change this conclusion. The quality of the spawning substrate provided
in both the tailrace and in the Habitat Channel has provided good intragravel flow rates and the
IGDO levels necessary for incubation of Chinook eggs. The 80 cfs minimum flow rate has also
been observed to be sufficient since no dewatered redds have been observed in the Habitat
Channel. An accumulation of gravel and cobble in the tailrace below the confluence with the
high flow channel in Reach 4 was removed in 2014 because some Chinook redds on that
deposition zone were observed to be dewatered during lower than normal water levels in the
Columbia River during March of 2014. Those low water levels were due to initial measures
taken in response to an emergency reduction in the Wanapum Project’s reservoir elevation.
Future Project operations provide for continuation of minimum generation flows during the
October — March spawning and incubation period to ensure that favorable survival conditions are
maintained.
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Table 2-6. Tailrace Redd Excavation Egg — Emergent Fry Survival, 2013-2014.
% Mean of
Date Location Live Egg | Dead Egg | Live Fry Dead Fry | Survival | Samples

12/15/2013 | T1 130 1 0 0 99%
12/15/2013 | T2 88 2 0 0 98%
12/15/2013 | T3 83 13 7 0 87%
12/15/2013 | T4 0 0 118 4 97%
12/15/2013 | T5 118 21 0 0 85%
12/15/2013 | C1 186 3 0 0 98%
12/15/2013 | C2 11 2 96 2 96%
12/15/2013 | C3 62 0 0 0 100%
12/15/2013 | C4 104 2 1 0 98%
12/16/2013 | C5 1 0 36 26 59%

Total 783 44 258 32 93.2% 91.8%
1/16/2014 | T1 113 3 3 2 96%
1/16/2014 | T2 0 6 97 1 93%
1/16/2014 | T3 150 3 1 1 97%
1/16/2014 | T4 7 2 1 0 80%
1/16/2014 | T5 153 1 8 1 99%
1/15/2014 | C1 0 4 64 2 91%
1/15/2014 | C2 123 3 0 0 98%
1/15/2014 | C3 16 2 44 4 91%
1/15/2014 | C4 0 4 61 10 81%
1/15/2014 | C5 5 0 45 1 98%

Total 454 25 321 20 94.5% 92.5%
2/4/2014 | T1 0 2 81 2 95%
2/4/2014 | T2 54 4 14 3 91%
2/4/2014 | T3 0 0 78 6 93%
2/4/2014 | T4 0 0 98 3 97%
2/4/2014 | T5 0 0 64 2 97%
2/4/2014 | C1 0 0 97 0 100%
2/5/2014 | C2 0 2 73 1 96%
2/5/2014 | C3 2 2 65 1 96%
2/5/2014 | C4 0 1 70 2 96%
2/5/2014 | C5 0 1 119 2 98%

Total 56 10 678 20 96.1% 95.8%
2/25/2014 | T1 0 2 108 0 98%
2/25/2014 | T2 0 2 139 0 99%
2/25/2014 | T3 0 4 99 0 96%
2/25/2014 | T4 0 59 3 0 5%
2/25/2014 | T5 0 2 95 0 98%
2/25/2014 | C1 0 86 4 0 4%
2/25/2014 | C2 0 79 32 0 29%
2/26/2014 | C3 0 0 1 133 1%
2/26/2014 | C4 0 0 144 2 99%
2/26/2014 | C5 0 0 84 5 94%

Total 0 232 601 140 61.8% 62.3%
3/25/2014 | T1 0 3 87 0 97%
3/25/2014 | T2 0 4 100 0 96%
3/25/2014 | T3 0 1 127 0 99%
3/25/2014 | T4 0 3 69 0 96%
3/25/2014 | T5 0 14 73 0 84%
3/25/2014 | C1 0 13 115 1 89%
3/25/2014 | C2 0 0 114 0 100%
3/25/2014 | C3 0 3 104 0 97%
3/26/2014 | C4 0 0 92 6 94%
3/26/2014 | C5 0 0 97 3 97%

Total 0 38 891 10 94.9% 94.9%
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2.5 Juvenile Rearing Habitat — Chinook Use Available Habitat From Emergence - June

The Biological Objective to provide early rearing habitat for Chinook fry is that the available
habitat, particularly habitat constructed in Reach 4, is used by Chinook salmon fry from time of
emergence until they move out into the Columbia River. Snorkel surveys have been conducted
in the tailrace and Reach 4 in 2010 (May only), and with surveys in April, May, June, August,
September and November from 2012 - 2014. A survey scheduled for July 2012 was cancelled
due to high spill levels. In addition to snorkel surveys, Chinook fry have been observed in Reach
4 during steelhead spawning surveys and other activities. Some of the surveyors have attempted
to distinguish Chinook fry from coho fry and have given separate counts for each species,
however it is very difficult to make that determination without actually having the fish in hand.
Chinook and coho counts have been combined in Table 3-1, but separate counts are provided in
the survey data spreadsheet in Appendix B.

Table 2-7. Chelan River Chinook and Coho Fry Counts.
Year Location Mar. Apr. May Jun. Jul. Aug.  Sep. Nov.
2010 Tailrace - - 0

2010 Channel - - 3945 - - - - -
2010 Pool - - 845 - - - - -
2012  Tailrace 0 0 2670 285 - 0 0 0
2012  Channel 0 0 2312 0 - 0 0 0
2012  Pool 0 8 0 - - 0 0 0
2013  Tailrace 0 25 9000 5 0 0 0 0
2013  Channel 0 0 3845 1 1 0 0 0
2013  Pool 0 5 30 1 1 0 0 0
2014  Tailrace 0 4090 3000 0 0 0 0 0
2014  Channel 0 11035 4710 0 0 0 0 0
2014  Pool 0 2600 22 0 0 0 0 0

Chinook fry have been observed using the available habitat in each year surveyed. The
observation of few Chinook fry in April of 2012 and 2013 was likely due to the surveys being
earlier in the month with lower water temperatures (<12 °C). The survey in April 2014 was later
in the month (4/24) and water temperatures had been warmer for over a week prior to the survey
(>12 °C). Chinook fry have moved out of the pool, Habitat Channel and tailrace by the June
surveys, which have been conducted in Mid June. Water temperatures during the June surveys
have ranged from 17 °C — 19 °C. Water temperatures from late April — May range from 12 °C -
17 °C, which results in rapid growth for Chinook fry in the Chelan River and tailrace. The larger
members of the population have been observed in deeper and swifter water on the outside edge
of the log structures during May surveys.
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Degree of Achievement of Objective

The objective to provide early rearing habitat for Chinook fry has been met, as evidenced by the
snorkel survey results. Surveys have found that all low velocity habitat is populated with
Chinook fry, including the large wood structures, inundated willows and the cobble areas with
low velocity.

2.6 Evidence of Adult Production from Chinook Produced in Chelan River

Chinook salmon from the Upper Columbia summer Chinook stock that spawns in the tailrace
and Reach 4 Habitat Channel are adapted to simultaneously rear and migrate downstream toward
the ocean as they grow. However, to be certain that the spawning and rearing habitat created in
the tailrace and Reach 4 of the Chelan River is providing suitable conditions to support this life
history, the CRBEIP contains the Biological Objective that there be evidence of naturally
produced adult Chinook returning to this habitat as an indication of achievement. In addition to
spawning surveys, the carcasses of Chinook salmon that died after spawning are collected and
examined for marks, primarily a clipped adipose fin indicating the presence of a coded wire tag
(CWT) in the snout. The snouts of marked carcasses are collected and processed for extraction
and identification of the CWT, which identifies fish from hatchery releases and other programs.
In addition, a sample of scales is also taken, if possible, and the scales are analyzed to determine
the age of the fish and whether of natural or hatchery origin. The information from both sources
is combined to produce an estimate of the composition of the spawning population by origin and
brood year.

Prior to construction of the tailrace spawning habitat and Habitat Channel spawning and rearing
channel, carcasses had been collected from the summer Chinook that were spawning in the
gravel deposits below the confluence of the Chelan and Columbia rivers. These fish historically
were a mix of natural and hatchery origin fish. The marked hatchery fish were predominately
produced by the Turtle Rock and Wells hatchery programs, while the unmarked fish could be a
combination of natural production from the existing habitat and unmarked fish from both these
hatcheries and other sources. Over time, an increase in either the ratio of natural origin Chinook
carcasses or in the total number of unmarked Chinook using the tailrace and Habitat Channel
would indicate that adult production has increased following creation of this habitat. Since the
number of spawners is variable due to different survival between years, the ratio of natural to
hatchery origin spawners might be expected to be the least variable, provided that hatchery
release numbers, locations and stray rates remained constant from year to year. However, that
has not been the case. Since 2007 part of the Turtle Rock fish production was released directly
into the Chelan tailrace. The Turtle Rock program was relocated in fall of 2011 to a new rearing
facility at the Chelan tailrace and all fish are now released at that location. The release of
yearling summer Chinook smolts into the Chelan tailrace went from about 100,000 in 2008 and
2009, to 200,000 in 2010 and 2011, and 570,000 in 2012 and 2013 (Hillman et al, 2014). These

Draft Report Lake Chelan Project No. 637
March 16, 2015 Page 23 FN: #44658



Chelan River Biological Objectives 2015 Status Report

direct releases have affected the historical ratio of natural to hatchery origin spawning population
since 2010 and will continue to increase the return of hatchery origin fish in future brood years.

The production of natural origin adult Chinook from the Chelan tailrace and Habitat Channel can
be estimated by comparing historical to current and future numbers of natural origin fish using
that spawning area. The total number of spawners is estimated from redd counts using a fish per
redd factor (Table 2-1). The proportion of natural origin fish in the spawning population for that
year can be estimated from carcass surveys, as discussed above. The product of that proportion
and the total number of spawners yields an estimate of natural origin Chinook in the spawning
population. If the rate of natural origin Chinook straying into the Chelan River from other
spawning populations is relatively constant, then an increase in the natural origin spawning
population in the Chelan tailrace and Habitat Channel would be evidence of adult production
from this habitat.

The number of natural origin Chinook using the Chelan tailrace and Habitat Channel has been
higher the past four years than prior to construction of these habitat areas (Table 2-6; Figure 2-5).
However, the first two years of higher returns were prior to the year that the first adults (four
year old) could return from fish that spawned in the expanded tailrace habitat in 2008. High
survivals and increased spawning escapements of summer Chinook have been observed in both
natural and hatchery origin populations for the past several years. Thus, although the increase in
natural origin Chinook spawning in the tailrace and Habitat Channel is encouraging, it is too
early to be certain that the additional spawning habitat has significantly increase natural origin
production in the Chelan River. However, it is almost certain, based on the distribution of the
Chinook redds (Table 2-2), that a high proportion of the returning Chinook adults were produced
from redds in the expanded tailrace habitat and in the Habitat Channel.

Degree of Achievement of Objective

The objective that adult Chinook production result from the spawning and rearing habitat created
in the tailrace and Habitat Channel has probably been achieved. Since data are only available for
two years of returning adult production, the certainty that this objective has been achieved will
increase in the future.
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Table 2-8. Natural and Hatchery Origin Chinook Spawning in the Chelan Tailrace and

Habitat Channel.
Return
Year Hatchery wild Hatchery wild
Return
Year Proportion Number of Fish
Hatchery | Wild Hatchery | Wild
2000 0.65 0.35 430 236
2001 0.74 0.26 731 253
2002 0.74 0.26 433 149
2003 0.80 0.20 337 82
2004 0.43 0.57 180 240
2005 0.59 0.41 310 214
2006 0.36 0.64 149 271
2007 0.67 0.33 127 62
2008 0.56 0.44 280 217
2009 0.96 0.04 600 25
2010 0.57 0.43 633 485
2011 0.56 0.44 713 567
2012 0.80 0.20 1044 264
2013 0.61 0.39 1031 653

Figure 2-5. Chelan River Natural Origin Spawners.
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SECTION 3: BIOLOGICAL OBJECTIVES FOR STEELHEAD

3.1 Spawning Habitat for Steelhead Meets Design Characteristics

The CRBEIP states that “salmon and steelhead spawning habitat will be created in Reach 4 and
the tailrace, with the objective to create suitable depth, cover, velocity and substrate conditions
for these fish. These parameters can be measured independently of fish use, although fish use is
the best evidence of achievement. The criteria for achievement are to document that habitat was
created and maintained, in accordance with the preference curves established in the IFIM study.
Alternatively, if adult fish runs are strong and colonization occurs during the evaluation period,
then the presence and success of spawning fish will also be considered in the determination of
achievement. Achievement will be evident if spawning fish are distributed in suitable areas in the
tailrace, Reach 4 and below the confluence of Reach 4 and the tailrace. Lack of fish will not be
termed a failure without evidence that a Project effect prevented fish from using the habitat.”

Steelhead spawning has been observed in the Habitat Channel in four of the five years since
steelhead spawning flows were first provided in 2010. The number of redds has varied, with 11
redds in 2010, 21 redds in 2011, 7 redds in 2012, 21 redds in 2013 and no redds in 2014. The
steelhead redd surveys since 2011 were made weekly, beginning in late March and continuing
into June or until high flows precluded further observations. Surveys are conducted by observing
from high points overlooking the tailrace and pool area and walking both shores of the Habitat
Channel. Steelhead redds have not been observed in the tailrace, except for the shoreline margin
in flow exiting the Habitat Channel (one redd each in 2011 and 2013). The lack of redds in 2014
may have been due to the combination of a low steelhead return that year and potential delay of
spring migrating steelhead due to interruption of fish passage at Wanapum Dam.

The first redds have been observed in late March, with the majority of spawning initiated in mid
to late April. In 2011, one redd was initiated at the end of May. Steelhead redds were distributed
throughout the Habitat Channel and a few redds were also in the pool formed by the hydraulic
control structure. Most of the redds have been in the vicinity of cover from either boulders or log
structures. Steelhead redds were located in areas with smaller substrate, primarily in sandy
gravels less than two inches in diameter. There are limited amounts of this smaller substrate
except in the lower part of the Habitat Channel and in the pool area.

Another factor that may be affecting the habitat available for steelhead spawning is that flow in
the Habitat Channel may be greater than desired to provide the preferred velocities for this
species. The pumping station is designed to provide 240 cfs under low tailwater conditions,
which when combined with the 80 cfs minimum flow in Reach 1 of the Chelan River yields the
design minimum spawning flow of 320 cfs. In spring, when steelhead spawning occurs, the
tailwater level is usually not low and the discharge from the pumps under that condition typically
result in Habitat Channel flows of 340 cfs or greater. Depth and velocity measurements taken in
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2011 and 2013 at steelhead redds were often greater than the expected preference for this
species, with some redds deeper than 30 inches and in velocities exceeding three feet per second.
Also, the higher flows reduce the available low velocity habitat preferred by Chinook fry, which
are rearing in the Habitat Channel from April — June.

The Chelan River Fishery Forum has approved testing a lower flow during the steelhead
spawning period, which is discussed in Section 3.2.1.

Degree of Achievement of Objective

The Habitat Channel was constructed to provide spawning and rearing habitat for Chinook
salmon and steelhead, with an expectation that the wood and boulder cover and riffle habitat
would provide suitable conditions for steelhead spawning and early rearing. It appeared that the
availability of suitable small gravel substrate has diminished over time in some of the areas of
the Habitat Channel where steelhead redds had been observed. To provide more small gravel
substrate, the CRFF approved the addition of 70 cubic yards of small gravel to various locations
in the Habitat Channel. This gravel was placed in late summer of 2014. The first opportunity to
observe whether steelhead make use of that gravel will be in spring, 2015.

The Washington Departments of Ecology and Fish and Wildlife have been measuring Habitat
Channel cross-sections for depth, velocity, substrate and cover. These data have been modeled to
estimate weighted useable area for steelhead spawning, with 15 transects extrapolated to predict
the percent of the channel suitable for steelhead spawning conditions based on current
Washington State preference curves for steelhead spawning. The modeling study evaluated the
percent of the channel with suitable substrate, combined depth/velocity, and overall useable area
for steelhead spawning (Jim Pacheco, CRFF presentation 2015). The addition of gravel in 2014
improved the proportion of channel bed from 37.6% useable to 41.4% useable substrate.
Evaluation of depth/velocity suitability at different flows showed that lower flows would
increase suitable spawning area in the Habitat Channel. The overall useable area estimates, with
the 2014 gravel addition, were 13.5% useable area at 300 cfs flow and 16.0% useable area at 250
cfs flow.

At this time, the CRFF has not made a recommendation regarding whether the Habitat Channel,
as currently operated, is providing a suitable balance between spawning habitat for steelhead,
rearing habitat for both Chinook and steelhead, and spawning habitat for Chinook. The fact that
steelhead spawned in the Habitat Channel in four of five years meets, at least partially, the
criteria for achievement. However, the appropriate number of steelhead redds for the Habitat
Channel is an open question. Operation of the Habitat Channel at reduced flow during the
steelhead spawning season is scheduled for testing in 2015. The Habitat Channel weighted
useable area for Chinook fry rearing, which is concurrent with the steelhead spawning season,
has not been evaluated.
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3.2 Steelhead Use of Spawning Habitat Throughout Constructed Habitat

The distribution of steelhead redds within the Habitat Channel was fairly even between the upper
and lower parts of the channel in 2010 and 2011. However, by 2013 the preponderance of redds
was in the lower channel areas, while the upper part of the channel had only two of the 21 redds
observed. This observation is concurrent with the observation that some of the small gravel
patches in the upper Habitat Channel that were previously used by spawning steelhead appeared
to have diminished. The Habitat Channel has changed over time, with a more pronounced
thalweg and some shallow shoreline areas now growing willows and trapping sand. This is a
natural evolution of the stream channel in response to annual flow cycles. As previously
mentioned, 70 cubic yards of small gravel was placed in the upper and middle sections of the
Habitat Channel. The gravel additions were focused on areas where steelhead redds had been
observed in 2011, but not present in 2013, as well as in other areas with suitable cover that
appeared to have the preferred depths and velocities but lacked suitable substrate for steelhead
spawning.

3.2.1 Temporary Habitat Channel Flow Reduction and Steelhead Spawning Habitat
Availability

As stated in Section 2.2.1, 4 pumps were operated during the 2014 steelhead spawning period,
March 15 through May 15 to investigate steelhead habitat suitability and use at reduced flows in
the Habitat Channel.

No steelhead redds were observed in the Habitat Channel during weekly spawning ground
surveys conducted between March 15 and May 15, 2014. Participants noted during the August
20, 2014, CRFF meeting that the lack of steelhead spawning in the habitat channel in 2014 was
probably related to a Columbia River-wide incidence of low adult steelhead returns.
Additionally, the CRFF speculated, and agreed, that the lack of steelhead may have been due
also to the Wanapum dam crack incident delaying steelhead upstream migration in 2014.

The CRFF recommended that 4 pump operation be repeated in 2015 during the March 15
through May 15 steelhead spawning to gather another year of data to assess the affect of reduced
flow on steelhead spawning habitat availability and use. Results of the 2015 investigation will be
reported in the next Biological Objectives Status Report.

Degree of Achievement of Objective

The achievement of this objective will require further work to evaluate the limiting factors and
suitable management actions to restore and improve steelhead spawning distribution in the
Habitat Channel. In natural rivers, small substrate moves downstream during annual
spring/summer high flows, but it is also continuously replaced by new gravel coming in from
upstream. The Habitat Channel does not have the same opportunity for gravel recruitment and

Draft Report Lake Chelan Project No. 637
March 16, 2015 Page 28 FN: #44658



Chelan River Biological Objectives 2015 Status Report

periodic gravel supplementation may be needed to replenish the small substrate favored by
steelhead for spawning. Also, further work to determine the flows that provide the best
conditions for spawning steelhead and rearing Chinook fry should proceed.

3.3 Steelhead Tailrace/Reach 4 Intragravel Dissolved Oxygen > 6.0 mg/l

Since there have not been any steelhead redds in the tailrace that are dependent on powerhouse
flows, there has been no need to provide powerhouse flows during the steelhead incubation
period. The only redds observed were adjacent to the shoreline above the Chelan Falls highway
bridge in flowing water coming from the Habitat Channel. Although suitable substrate and
velocities exist in some parts of the tailrace, no steelhead have used it for spawning, possibly due
to lack of any boulder, wood or vegetative cover. Also, the substrate in the Habitat Channel
spawning area is porous and free of sediments, thus steelhead redds would not lack intragravel
flow. Since the Habitat Channel is never without sufficient flow to maintain intragravel dissolved
oxygen, there is no need to monitor intragravel dissolved oxygen.

Deagree of Achievement of Objective

This objective has been met by nature of maintaining continuous flow and by design of the clean
substrate in the Habitat Channel. If in the future a landslide or other natural disaster were to
cause heavy deposition of fine sediments into the Habitat Channel, then the suitability of
substrate for survival from egg to emergence would need to be evaluated.

3.4 Egg to emergence success equal to > 80% of Methow River average or 70% survival

The survival from egg to emergence of steelhead has not been evaluated due to technical issues
that make such evaluation difficult. Since steelhead are listed as threatened under the Endangered
Species Act (ESA), actions to disturb redds such as redd capping or excavation are considered a
“take” and prohibited except under permits. An experiment using CETs or other egg baskets
could be designed using a surrogate, such as hatchery steelhead eggs from a stock not listed
under the ESA. However, it would be difficult to find hatchery steelhead eggs that match the
timing of steelhead spawning in the Habitat Channel. The results of the Chinook egg —
emergence survival studies in the Habitat Channel could be considered as a surrogate for
steelhead survival. These studies demonstrated survival of 81 percent from eyed egg to emergent
fry.

Deagree of Achievement of Objective

This objective has not been evaluated, although there is no apparent reason why the objective
would not be achieved. The CRFF needs to either recommend a suitable method for
measurement of this parameter or seek concurrence that the objective is likely to have been
achieved.
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3.5 Juvenile Rearing Habitat — Steelhead Use Available Habitat Until Enter Columbia River
Steelhead emergence timing in the Chelan River is predicted to occur in June, based on spawning
timing and accumulated temperature units. There were no steelhead fry or parr observed during
snorkel surveys in 2012 because high spill flows began prior to emergence of steelhead, which
made the snorkel survey ineffective and may also have flushed emerging steelhead fry out of the
Habitat Channel. However, in 2013 the snorkel surveys in June and July found steelhead fry in
the Habitat Channel and upstream in the pool (Appendix 2). Steelhead fry (mostly 40 mm size
range) were observed on June 15 in very shallow boulder/cobble areas of the stream margin. In
July, the steelhead were larger and flow was lower (82 cfs), with the parr inhabiting midstream
areas behind large boulder/cobbles. Only a few parr were observed in August. Since there were
no steelhead redds in 2014, there were no steelhead fry observed.

Deagree of Achievement of Objective

The observations in 2013 were encouraging since steelhead fry were well distributed in the
Habitat Channel and up into the pool. Also, presence of larger fry in July indicated that fish were
able to rear in the Habitat Channel up to that time. Further observations are needed to evaluate if
the Habitat Channel is providing suitable rearing habitat for steelhead fry and parr.

3.6 _Evidence of Adult Production from Steelhead Produced in Chelan River
This objective has not been evaluated due to lack of a suitable method. Since steelhead do not die
after spawning, there are no carcasses to evaluate. The CRBEIP recognized that measurement of
this objective would require either new technology or best professional judgment of the CRFF
regarding whether steelhead spawning in the Chelan River would be successful in producing
smolts and adults.
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SECTION 4: BIOLOGICAL OBJECTIVES FOR CUTTHROAT TROUT

4.1 Cutthroat Trout Presence of 200 Fish of Various Age Classes

The CRBEIP provided for restoring flows to Reaches 1-3 of the Chelan River with the objective
that a population of 200 cutthroat trout, of various age classes, would become established in the
river. The initial five years following reestablishment of flows was set to wait and see if 200
cutthroat trout would recruit to the Chelan River from Lake Chelan during the annual spill
period. If, after year 5, a population of 200 fish has not been achieved, then the CRBEIP
provided for either extending the evaluation for another ten years to allow natural colonization
from Lake Chelan or to stock cutthroat into the Chelan River to determine if they could survive
and persist. If cutthroat failed to survive and persist, then habitat improvements directed toward
reducing water temperatures were to be pursued.

Snorkel surveys have determined that some cutthroat trout have been slowly colonizing from
Lake Chelan, but there have been more rainbow trout coming out of the lake than cutthroat. This
is probably a result of there being more rainbow than cutthroat present in Lake Chelan (Table 4-
1). The number of both species apparently increased in 2014, although there is reason to believe
that cutthroat may have been present but not observed in November 2013 because there were no
spill events between that survey and April 2014 when fish could have passed out of Lake Chelan.
It is encouraging that between the 2014 August and November surveys, during which time the
water temperatures were high, the number of rainbow and cutthroat did not greatly decline.

Table 4-1. Cutthroat and rainbow trout counted in snorkel surveys in Chelan River Reachs 1-3.

2012 2013 2014
March | August | November | April | August | November | April | August | November
Cutthroat | R1 0 NS 0 5 0 0 19 11 20
R2 0 NS NS 0 0 0 2 2 1
R3 8 NS NS 3 2 0 NS NS NS
Rainbow | R1 7 NS 12 5 0 1 5 58 51
R2 0 NS NS 0 11 7 5 39 32
R3 5 NS NS 5 0 0 NS NS NS

The snorkel surveys did find cutthroat of more than one age class in 2014. The November survey
found cutthroat as small as 7 inches and as large as 15 inches, which probably represents at least
two age classes. However, thus far there have been no young of year or yearling sized cutthroat
or rainbow observed in Reaches 1-3. In order to determine if younger age classes of cutthroat can
survive and persist in Reaches 1-3, the CRFF agreed that cutthroat fry and fingerlings should be
planted in Reach 1 in prior to surveys in 2015. Approximately 2,000 cutthroat about one inch in
length were planted below the Low Level Outlet in October, 2014. None of these fish were
observed during the November survey, but water temperature was cold enough that such small
fish were likely hiding in the substrate.
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Degree of Achievement of Objective

The snorkel surveys have determined that some colonization of adult cutthroat has occurred, but
no young age classes have been observed thus far in either cutthroat or rainbow. Planting of test
fish for these younger age classes was initiated in the fall of 2014 to provide a means to evaluate
the suitability of the Reach 1 habitat for these smaller fish. Surveys of Reach 3 have proven to
not be feasible due to safety concerns. Also, a number of large rocks recently fallen into Reach 2
were noted during the November 2014 survey. The frequency of rock fall is sufficient to warrant
suspension of snorkel surveys in Reach 2 for safety reasons. Future surveys will be limited to
Reach 1. However, sufficient habitat area exists in Reach 1 to support a cutthroat trout
population of 200 fish, thus future measurement of progress toward meeting this objective should
not be affected by reducing the survey area.

4.2 Create Habitat to Support a Viable Population of Cutthroat Trout in Reaches 1-3

The CRBEIP has the objective of taking reasonable and feasible actions to improve habitat in
Reaches 1-3 if necessary to establish a viable population of cutthroat trout. The primary
measures envisioned as potentially necessary were related to management of high summer water
temperatures. In addition to temperature monitoring for the past five years, a temperature
modeling study is in progress that will be able to evaluate the potential of different actions to
moderate peak summer water temperatures. These actions could include river channel narrowing,
establishment of riparian vegetation and short-term flow increases during hot weather. In support
of this study, a riparian feasibility study is also in progress to evaluate the rate of natural
establishment of riparian vegetation, feasible actions to increase the rate of riparian
establishment, and an evaluation of the potential height and shade that could be provided to the
river channel once mature riparian vegetation is present.

At this time, there is no evidence that summer water temperatures or other limiting factors are
preventing the establishment of a viable population of cutthroat in Reaches 1-3. Snorkel surveys
and other techniques, as necessary, will be undertaken to determine the fate of juvenile cutthroat
planted into Reach 1 in 2014 and 2015. The time frame for these evaluations in the CRBEIP is
years 5 — 10, with the results of the temperature model and riparian feasibility study becoming
available in 2015 concurrent with the snorkel survey results for the juvenile cutthroat plants.
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APPENDIX A: AS-BUILT DRAWINGS OF CHELAN RIVER HABITAT

As-built drawings will be included in the final report filed with the FERC on April 30, 2015.
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APPENDIX B: SNORKEL SURVEY DATA FOR THE CHELAN RIVER
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Chelan River Habitat Channel Snorkel Fish Survey
|s/20/2010 Flow/Temperature in Channel - 200 cfs/14.0 C Flow/Temperature in Tailrace (powerhouse) - 0 cfs/14.7 C
Adult Rainbor Smallmouth Pikeminno
Stream Section Chinuook Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Fr;r !Pa:: Sucker <" " Smallmouth  Shiner ' < ;,, " pikeminnow Chiselmouth  Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 )] ] )] )] 0 0 75 2 ] 0 20 0 0 0 0 0 )]
#1 0 0 0 0 0 0 0 66 0 0 36 1 0 4 0 0 0 0 0 0 0
#2 0 0 0 0 ] 0 ] 135 0 0 92 1 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 ] ] )] 293 ] 0 3 0 5 0 0 ] 0 0 0 0 0
4 0 0 0 0 0 2] 0 1300 2] 0 17 1 2] 0 0 2] 0 0 0 0 0
#5 0 0 0 0 )] )] )] 402 )] 0 66 1 1 0 0 )] 0 0 0 0 )]
#6 0 0 0 0 )] 0 )] 1748 75 0 40 5 0 0 0 )] 0 0 0 0 )]
#7 0 0 0 0 0 0 0 1 30 0 1 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 0 0 0 845 0 0 69 11 0 1 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 4790 105 0 399 22 6 5i 20 0 0 0 0 0 0
3/29/2012 Flow/Temperature in Channel - 338 ¢fs/7.5 C Flow/Temperature in Tailrace (powerhouse) - 800 cfs/7.5 C
Stream Section C;:Flull " Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':aI:PbDW Sucker Smallg‘:loulh Smallmouth Shiner PlkeTg:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
INOO| ry/rarr <
Tailrace 0 5 0 1 ] ] )] ] 0 0 8 1 0 0 0 0 0 0 0 0 ]
Habitat Channel 0 0 0 1 0 0 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0
Total 0 5 0 2 0 ] 2 )] )] 0 8 3 0 0 0 )] 0 0 0 0 )]
4/17/2012 Flow/Temperature in Channel - 342 cfs/10.5 C Flow/Temperature in Tailrace (powerhouse) - 800 cfs/11.2 C
Adult Rainbor Small th Pikemi
Stream Section Ch'nltlmk Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry F?I?Pa: Sucker ma:;,?u Smallmouth  Shiner ! Er:g:mw Pikeminnow  Chiselmouth  Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
i ¥
Tailrace 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0
#1 0 0 0 il 0 0 0 "] 0 0 4 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0
#3 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 )] ] 0 0 0 )] 0 0 0 0 0 0 0 0 )]
#5 0 1 0 0 "] 1 "] "] "] 0 8 "] 0 1 0 "] 0 0 0 0 "]
#6 0 0 0 1 0 0 0 0 0 0 10 2 0 2 0 0 0 0 0 0 0
#7 0 0 0 0 )] ] )] )] 0 0 0 )] 0 0 0 0 0 0 0 0 )]
Pool 0 0 0 0 o] o] o] 845 o] 0 69 11 0 1 0 o] 0 0 0 0 o]
Total 0 3 0 2 ] 1 )] 845 0 0 118 22 0 4 0 0 0 0 0 0 )]
|5/16/2012 Flow/Temperature in Channel - 393 cfs/17.3 C Flow/Temperature in Tailrace (powerhouse) - 2230 ¢fs/16.8 C
Stream Section c‘:i'ﬂ;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?'?gg:‘r’ Sucker 5"‘92‘;"“"’ Smag';f’mh Shiner P'ke';";':"ow Pikeminnow  Chiselmouth  Peamouth  Walleye Carp Stickleback  Bluegill Cyprinid Fry
i ¥
Tailrace 0 0 0 0 0 0 0 2660 10 0 14 0 3 0 4 0 0 3 75 0 0 0
#1 0 0 0 0 )] 0 )] )] )] 0 14 )] 3 0 0 0 1 0 1 0 0 )]
#2 0 0 0 2 0 0 0 0 0 0 343 0 1 0 5 0 0 0 0 4 4 4
#3 0 0 0 2 (12", Tripl. 0 )] 0 287 50 0 28 )] 4 )] 0 0 )] 0 0 0 0 )]
#4 0 0 0 2 (12", Tripl. 0 0 3 228 0 0 52 0 1 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 4 660 200 0 100 0 4 0 d 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 787 100 0 107 0 9 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 3 1] 1] 4] 0 0 0 680 0 10 1] 6 0 0 0 0 0 0 0
Total 0 0 0 9 4] 2] 7 4622 360 0 1338 0 35 2] 16 0 1 3 76 4 4 4
|e/20/2012 Flow/Temperature in Channel - 3261 cfs/16.8 C Flow/Temperature in Tailrace (powerhouse) - 2300 cfs/16.6 C
Adult Rainbor Small th Small th Pikemi
Stream Section chinl::-ok Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry F:?Pa: Sucker ma(glou ma)rs'r:luu Shiner ! ET::"'JW Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 )] ] )] 239 46 0 24 20 0 11 0 3 2 40 0 25 400
Habitat Channel 0 0 0 0 o] o] o] [*] o] 0 o] 7 0 55 0 o] 0 0 0 0 o]
Total 0 0 0 0 0 0 0 239 46 0 24 27 0 66 0 3 2 40 0 25 400
JULY SURVEY CANCELLED - HIGH SPILL
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Chelan River Habitat Channel Snorkel Fish Survey
|8/24/2012 Flow/Temperature in Channel - 83 cfs/19.7 C Flow/Temperature in Tailrace (powerhouse) - 2410 cfs/21.7 C
Stream Section A_dull Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Bainka Sucker Soisllmouth Spiallouth Shiner Plaminnog  Plaminngg Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 1 0 0 0 0 0 0 0 0 0 1 111 23 0 1005 0 0 0 1(20") 0 0 0 0
Habitat Channel 1 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0
Pool 1 0 0 3(18") 0 0 0 0 0 0 16 0 6 0 0 0 0 0 0 0 0 0 0
Total 3 0 0 3 0 ] )] )] "] 0 21 111 29 ] 1005 0 0 "] 1 0 0 0 "]
{9/12/2012 Flow/Temperature in Channel - 84 ¢fs/16.9 C Flow/Temperature in Tailrace (powerhouse) - 2420 cfs/18.8 C
Stream Section A_du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry BAtOLE Sucker SfvhMmioucn SRR Shiner RlkEmilos  Plkemno Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Tailrace 0 0 0 0 o o o] o] o 0 o o o o 0 0 0 o 0 0 0 0 o
Habitat Channel 0 0 0 0 "] )] )] ] )] 0 )] 0 0 )] 0 0 0 )] 0 0 0 0 0
Pool 0 0 0 1 (IZ"J';") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11/15/2012 Flow/Temperature in Channel - 338 cfs/10.8 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/11.5 C
Stream Section A,du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Balnbew Sucker Smllmoutd = DREEH Shiner P'kemm,mw Flkemionaus Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <" >6"
Tailrace 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
Habitat Channel 36 0 3 10 (8"-14") ] 6 (12"-18") ] )] 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 o] o] o] 2] o] 0 o] o] o] o] 0 0 0 o] 0 0 0 0 o]
Total 36 1] 3 10 o 3] o o o 0 25 1 o 1 0 1] 1] o 0 1] 1] 1] o
3/11/2013 Flow/Temperature in Channel - 84 cfs/6.2 C Flow/Temperature in Tailrace (powerhouse) - 843 ¢fs/7.5 C
Stream Section A,du" Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Haknto Sucker S SaialimioniEh Shiner Plkel'l‘lll'llnow s Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" >6" <B" >6"
Tailrace 0 1 0 0 0 0 0 0 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0
Habitat Channel 0 3 0 2 (14",18") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 2] 2] 2] 1 2] 0 2] 2] 2] 2] 0 0 0 2] 0 0 0 0 2]
Total 0 4 0 2 0 0 0 1 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0
4/10/2013 Flow/Temperature in Channel - 342 ¢fs/10.4 C Flow/Temperature in Tailrace (powerhouse) - 2368 cfs/10.7 C
Stream Section (‘.‘:::)l:)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:pbg:: Sucker Sma{:lgl‘:?uth Smal:;r:louth Shiner Plkel;ng:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 1| 0 0 0 )] 0 25 )] 0 54 1 )] 0 0 0 0 )] 0 0 0 0 )]
#1 0 2 0 1{12"-16) 0 0 "] 0 0 0 110 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 2 0 0 ] ] )] ] 0 0 72 1 ] ] 0 0 0 0 0 0 0 0 ]
#3 0 2| 0 0 ] ] )] ] 0 0 1 ] ] ] 0 0 0 0 0 0 0 0 ]
4 0 1 0 1(12"-16) )] ] )] ] 0 0 75 ] ] ] 0 0 0 0 0 0 0 0 ]
#5 0 0 0 0 "] 2] "] "] "] 0 10 "] "] 2] 0 0 0 "] 0 0 0 0 "]
#6 0 0 0 1(12"-16) 0 0 )] ] 0 0 6 )] )] 0 0 0 0 0 0 0 0 0 )]
#7 0 0 0 0 "] )] )] ] )] 0 )] 0 0 )] 0 0 0 )] 0 0 0 0 0
Pool 0 3 0 4 (E"- 16) 0 0 0 5 0 0 1_58 1 1 0 1 1 0 0 0 0 0 0 0
Total 0 10 0 7 )] ] )] 30 0 0 418 3 1 0 1 1 0 0 0 0 0 0 )]
5/15/2013 Flow/Temperature in Channel - 240 ¢fs/16.9 C Flow/Temperature in Tailrace [powerhouse) - 2281 ¢fs/16.6 C
Stream Section A_dull Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry gt Sucker S o] ShRall] Shiner ke iR Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <6"
Tailrace 0 0 0 0 0 0 0 9000 0 0 55 0 15 0 0 3 0 0 8 229 0 0 0
#1 0 0 0 2(12"-16) ] 0 ] )] 0 0 200 0 0 0 0 5 0 0 0 30 0 0 0
#2 0 0 0 1(12"-16) "] "] "] 980 10 0 425 "] "] 0 0 1 0 "] 0 0 0 0 "]
#3 0 0 0 2 (Notes) 0 )] )] 940 0 a0 ] 1 )] 0 0 0 ] 0 0 0 0 ]
4 0 0 0 5 (Notes) )] )] )] 1294 1 0 150 )] )] )] 1 0 0 )] 0 0 0 0 0
#5 0 0 0 2(12"-16) )] 0 )] 380 1 0 100 1 1 0 0 0 0 )] 0 0 0 0 )]
#6 0 0 0 0 2(12"-18) 0 0 225 13 0 225 0 7 0 0 0 0 )] 0 0 0 0 0
#7 0 0 0 1(12"-16) )] 0 0 1 ] 0 6 0 0 0 0 0 0 ] 0 0 0 0 0
Pool 0 0 0 2(12"-16) | 1(12"-16) 0 0 21 9 0 82_5 0 1_8 0 0 1_8 0 0 0 0 0 9 0
Total 0 0 0 15 3 0 0 12841 34 0 2076 1 42 0 1 27 0 0 8 259 0 9 0
*Notes 3845 Rainbow Notes - Section3 = 1 Triploid 18", 1 RB 12"-16"; Section 4 = 2 Triploid 18", 1 possible Steelhead presmolt <6", 2 RB 12"-16"
Chinook Fry Notes - Salmonid fry (assumed Chinook) have been using the leakage water and tailrace backwater in the spill overflow since early April. This area is too shallow to snorkel
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Chelan River Habitat Channel Snorkel Fish Survey
|6/14/2013 Flow/Temperature in Channel - 203 cfs/19.1 C Flow/Temperature in Tailrace (powerhouse) - 2387 cfs/18.4 C
Stream Section C::_:::;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 5 0 0 81 0 25 0 0 40 0 0 3 0 0 0 0
#1 0 0 0 1({12"-16) 0 0 0 0 0 0 20 0 0 0 0 30 0 0 0 0 0 0 0
#2 0 0 0 1(12"-16) 0 0 0 0 0 0 250 0 0 0 0 700 0 0 0 0 0 0 0
#3 0 0 0 4(12"-16) 0 0 )] ] 0 10 20 )] )] 0 0 100 30 0 0 0 0 0 )]
4 0 0 0 1(12"-16) 0 0 0 0 0 20 130 0 0 0 0 110 40 0 0 0 0 0 0
#5 0 0 0 2({12"-16) | 1(12"-16) ] )] )] 0 50 125 )] 2 ] 0 110 30 0 0 0 0 0 0
#6 0 0 0 3({12"-16) | 1(12"-16) ] )] )] 0 13 70 )] 3 ] 0 50 20 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 1 0 24 335 2 0 0 0 753 0 0 0 0 0 0 0
Pool 0 0 0 1(12"-16) | 3 (12"-18) o] o] 1 o] 139 236 10 14 o] 0 202 0 o] 0 0 0 4 0
Total 0 0 0 13 5 0 0 7 0 256 1267 12 44 0 0 2095 120 0 3 0 0 4 0
Notes 1 Tench in Pool, numerous smallmouth fry in pool and throughout Habitat Channel Rainbow/steelhead Fry - 40mm-80mm size range with most near the 40mm part of range - inhabiting very shallow cobble/boulder habitat at stream margins
Pikeminnow on Section 7 were moving back and forth between pool, under log structure and Section 7 - may have double counted
7/18/2013 Flow/Temperature in Channel - 82 cfs/20.1 C Flow/Temperature in Tailrace (powerhouse) - 2428 cfs/21.0 C
Stream Section C‘:::)l:)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:Pb::: Sucker Smal{lg‘:loulh Smallg‘:louth Shiner PlkeTg:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 1 0 0 1(12") 4] 0 0 0 0 0 78 1943 30 0 0 2 0 0 0 0 0 0 0
#1 0 0 0 0 0 0 0 0 0 12 0 5 8 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 )] 0 )] )] 0 )] 1. )] )] 0 0 0 )] 0 0 0 0 )]
#3 1 0 0 0 )] 0 0 )] ] 14 ] 88 0 0 0 0 0 ] 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 2 (<10") ] ] )] ] 1 18 10 8 ] ] 0 0 0 0 0 0 0 0 ]
#6 0 0 0 1({16"} 1(12") 0 0 0 0 9 38 54 3 0 0 17 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 "] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool £] 0 0 {2-18"&-15' 1(12"-16") o] 0 1 0 0 48 34 9 o] 0 54 0 0 0 0 0 0 0
Total 5 0 0 9 2 0 0 1 1 87 174 2133 50 0 0 73 0 0 0 0 0 0 0
Motes Chinook in tailrace was a jack, one sculpin counted in Section 3 Rainbow/steelhead Parr - 30mm-60mm size range inhabiting mid stream areas behind largecobble/boulder riffle mex substrate, distinctive parr marks
(8/15/2013 Flow/Temperature in Channel - 87 ¢fs/22.2 C Flow/Temperature in Tailrace (powerhouse) - 2420 cfs/23.7 C
Stream Section Cj:i{::::)k Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':::I::: Sucker Smal{'g?mh Smal:rs'r:luuth Shiner P'kETg:mw Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 1(12"-16") 0 0 ] 0 )] 0 )] 13 27 0 0 0 0 )] 0 17 0 0 0
#1 0 0 0 0 "] )] )] ] )] 0 )] 0 23 )] 0 0 0 )] 0 0 0 3 0
H2 0 0 0 0 0 0 0 0 0 3 0 3 22 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 2 0 0 21 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 )] ] )] )] 0 0 1 )] 2 ] 0 0 0 0 0 0 0 0 )]
#5 0 0 0 0 0 0 0 0 0 0 4 1 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 2 (12"-16") )] 0 )] )] )] 0 11 14 5 0 0 0 0 )] 0 0 0 0 )]
H7 0 0 0 2 (12"-16") 0 0 0 0 0 0 13 2 32 0 0 0 0 0 0 0 0 2 0
Pool 0 0 0 0 o] 2] o] o] o] 0 2 o] 7 2] 0 0 0 o] 0 0 0 3 o]
Total 0 0 0 5 0 0 0 0 0 5 31 33 148 0 0 0 0 0 0 17 0 8 0
9/10/2013 Flow/Temperature in Channel - 85 cfs/20.2 C Flow/Temperature in Tailrace (powerhouse) - 2450 cfs/22.0 C
Stream Section C‘:icrl:)l:)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;:Pb::: Sucker Smagg‘:loulh Smatg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 4 0 0 0 0 0 0 0 0 0 0 126 21 0 0 0 0 0 0 0 30000 3 0
#1 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 200 0 0
#2 0 0 0 0 )] )] ] )] 0 0 0 4 )] )] 0 0 0 0 0 0 50 0 )]
#3 0 0 0 0 )] ] 0 )] ] 0 ] 5 )] ] 0 0 0 ] 0 0 0 )]
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 )] ] )] ] ] 0 ] 14 )] 0 0 0 0 ] 0 0 40 0 )]
#6 0 0 0 0 )] ] )] ] ] 0 ] 7 )] ] 0 0 0 ] 0 0 10 0 )]
#7 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 1000 0 0
Pool 1 0 0 2 (6"-8") o] o] [*] o] o] 0 17 12 2 o] 0 0 0 o] 0 0 1340 0 0
Total 5 0 0 2 0 0 0 0 0 0 18 191 23 0 0 0 0 0 0 0 32640 3 0
Notes Turbid due to gravel relocation in progress
Draft Report Lake Chelan Project No. 637

March 16, 2015 Page 38 3OfEN: #44658



Chelan River Biological Objectives 2015 Status Report

Chelan River Habitat Channel Snorkel Fish Survey
10/3/2013 Flow/Temperature in Channel - 84 cfs/15.7 C Flow/Temperature in Tailrace (powerhouse) - 2470 cfs/16.6 C
Stream Section C::_:::;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 20 0 0 0 0 0 0 0 0 0 0 29 3 12 0 0 0 0 0 0 15000 2 0
#1 2 0 0 2 (>6") 0 0 0 "] 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
#2 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 600 0 0
#3 0 0 0 0 0 4] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 31 0 0
ft4 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 90 0 0
#5 0 0 0 1(=6") 1] 1] 1] 1] 1] 0 25 1] 0 0 0 0 0 0 0 0 510 0 0
6 0 0 0 0 0 0 0 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0
#7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 45 0 0 2 (>6") ] o o o ] 0 16 o] o] o] 0 0 0 o] 0 0 550 0 0
Total 70 0 0 5 0 0 0 0 0 0 48 29 4 13 0 0 0 0 0 0 16781 2 0
Notes Two sockeye in pool
11/5/2013 Flow/Temperature in Channel - 85 cfs/11.4 C Flow/Temperature in Tailrace (powerhouse) - 2390 ¢fs/13.0 C
Stream Section A.du" Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Hanhe Sucker Sooalivet SaialimoniEh Shiner Faniinncs Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <6"
Tailrace 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
#1 42 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0
2 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#3 58 0 0 0 0 2 (12"-14") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 77 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#6 46 5 0 2(>12") 0 1(12"-14") 0 "] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 48 0 0 1(=12") "] "] "] [*] "] 0 "] 0 0 0 0 0 0 0 0 0 0 0 0
Pool 113 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 442 6 0 3 1 3 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0
3/13/2014 Flow/Temperature in Channel - 82 ¢fs/7.1 C Flow/Temperature in Tailrace (powerhouse) - 1260 cfs/7.7 C
Stream Section c':::)l;k Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;::::: Sucker Smagg?uth Smallg:lcnuth Shiner P'keTg:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 3 0 5 0 0 0 0 0 0 154 0 0 0 0 8 0 0 0 0 0 0 0
i1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 4] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 0 0 0
#3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 0 o] o] o] o] o] 0 o] o] o] o] 0 0 0 o] 0 0 0 0 o]
Total 0 3 0 5 0 0 0 0 4] 0 154 0 0 0 0 8 0 4] 0 0 0 0 0
4/23/2014 Flow/Temperature in Channel - 287 ¢fs/11.3 C Flow/Temperature in Tailrace (powerhouse) - 1270 cfs/11.4 C
Stream Section C::_:ﬂ;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh SmaLI:‘:Iouth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 0 4090 0 0 1 2 0 0 0 8 0 0 0 6 0 0 0
i1 0 0 0 1(>12") ] 0 ] 25 ] 0 1 0 0 0 0 0 0 0 0 0 0 0 0
#2 0 0 0 0 0 0 0 1400 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
#3 0 0 0 1(>12") 1] 1] 1] 2700 1] 0 150 0 0 0 0 0 0 0 0 0 0 0 0
ft4 0 0 0 0 0 0 0 1700 0 0 31 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 3070 0 0 26 0 0 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 1650 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 P(>12")1(<12] 1] 1] 1] 490 1] 0 22 0 20 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 1(12") 0 0 0 2600 0 0 125 0 2 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 6 0 0 0 17725 0 0 404 2 22 0 0 8 0 0 0 6 0 0 4]
Notes 19 Hatchery Chinook smolts in the swim area

Draft Report
March 16, 2015

Page 39

Lake Chelan Project No. 637
4oTEN: #44658




Chelan River Biological Objectives 2015 Status Report

Chelan River Habitat Channel Snorkel Fish Survey
|5/21/2014 Flow/Temperature in Channel - 205 cfs/17.2 C Flow/Temperature in Tailrace (powerhouse) - 2500 cfs/16.7 C
Stream Section C::_:::;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 "] 0 3000 0 0 2 0 0 "] 0 0 0 0 0 200 3000 0 0
#1 0 0 0 0 0 0 0 "] 0 0 1200 0 0 0 9 0 0 0 0 3 0 0 0
#2 0 0 0 0 0 0 "] 3110 0 0 100 "] 2 0 0 2 0 0 0 0 0 0 "]
i3 0 0 0 0 1 1] 1] 550 1] 0 37 1] 3 0 0 0 0 1] 0 0 0 0 1]
it4 0 0 0 1({12")2(14) 2 ] ] 750 ] 0 60 ] 2 0 0 0 0 ] 0 0 0 0 ]
#5 0 0 0 0 1] 1] 1] 100 1] 0 300 1] 6 0 0 12 0 1] 0 0 0 0 1]
it6 0 0 0 0 1] 1] 1] 200 1] 0 30 1] 6 0 0 0 0 1] 0 0 0 0 1]
#7 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 1 0 0 0 0 0
Pool 0 0 0 0 ] o o 22 ] 0 325 o 11 0 0 17 0 ] 0 0 0 0 o
Total 0 0 0 3 3 "] "] 7732 "] 0 2114 "] 30 "] 9 31 0 1 0 203 3000 0 0
Notes 300 Chinook fry in the swim area 4710
|6/17/2014 Flow/Temperature in Channel - 207 cfs/17.1 C Flow/Temperature in Tailrace (powerhouse) - 2510 cfs/16.7 C
Stream Section C‘:::)l:)k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:Pb::: Sucker Smal{lg‘:loulh Smallg‘:louth Shiner PlkeTg:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 [*] [*] [*] [*] [*] 0 6 2 6 [*] 0 2 0 4] 6>24" 108 0 0 0
#1 0 0 0 0 "] 0 0 0 "] 0 30 5 3 0 0 65 0 "] 0 0 0 0 0
12 0 0 0 0 1] 1] 1] 1] 1] 0 1] 1] 1] 1] 0 1000 0 1] 0 0 0 0 0
i3 0 0 0 4(16") 1] 1] 1] 1] 1] 0 100 6 5 1] 0 400 0 1] 0 0 0 0 0
4 4] 0 4] 1(8") 1 4] 4] 4] 4] 4] 200 800 fry 2 4] 4] 500 0 4] 4] 4] 0 4] 4]
#5 0 0 0 1(12") 1] 1] 1] 1] 1] 0 400 1] 3 1] 0 1000 0 1] 0 0 0 0 0
#6 0 0 0 3{12")1{18") 0 0 0 "] 0 3 parr 150 2, 1000 fry "] 0 0 150 0 0 0 0 0 0 0
#7 0 0 0 12{12") 1 "] "] [*] "] 0 500 5, 1000 fry "] "] 0 500 0 "] 0 0 0 0 0
Pool 0 0 0 l{ 16") 1 o] )] o] o] 0 700 15 25 o] 0 550 0 o] 0 0 0 0 0
Total 0 0 0 23 3 o] o] o o] 3 2086 35 44 o] 0 4167 0 o] 6 108 0 0 0
Notes Swim Area-12 smallmouth<12", 4>12", 12 Bluegill, 3 Tenct Rainbow Notes - Section 6 = 18" was Triploid Smallmouth plus 2800 fry
7/9/2014 Flow/Temperature in Channel - 1003 cfs/22.0 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/21.6 C
Stream Section CJ::]L::)k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;:I::: Sucker Smal{'g?mh Smal:rs'r:luuth Shiner P'kETé':mw Pikeminnow  Chiselmouth ~ Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 53 0 0 0 0 0 "] "] 0 0 18 6 15 0 0 5 0 0 9 0 1 school 0 0
i1 0 0 0 0 1] 1] 1] 1] 1] 0 400 2 5 1] 0 1500 500 1] 0 0 0 0 0
12 0 0 0 0 1] 1] ] 1 parr 1] 0 210 5, 50 fry 1 0 0 500 200 1] 0 0 0 0 1]
#3 0 0 0 0 "] o '] o "] 0 400 3 1 o 0 200 250 200 0 0 0 0 0
it4 0 0 0 4(4") 1] ] 1] 1] 1] 0 50 1 1 ] 0 800 0 1] 0 0 0 0 1]
#5 0 0 0 3(8") 1{10") 0 0 0 "] 0 70 0, 400 FRY 9 0 0 5 0 "] 0 0 0 0 0
it6 0 0 0 3(<12") 1] 1] 1] 1] 1] 0 100 4, 200 fry 18 0 0 420 500 1000 0 0 0 0 1]
H7 0 0 0 . o o] o] o o] 0 o] o] 3] o] 1 0 0 o] 0 0 0 0 o]
Pool 7 2 0 0 o] o] o] o] o] 0 800 o] 10 o] 0 800 0 o] 0 0 0 0 o]
Total 60 2 0 11 1 "] "] 1 "] 0 2048 21 66 "] 1 4230 1450 1200 9 0 1 school 0 0
Notes Swim Area-7 smallmouth<12", 1>12" Smallmouth plus 650 fry
|8/28/2014 Flow/Temperature in Channel - 84 cfs/21.4 C Flow/Temperature in Tailrace (powerhouse) - 2480 cfs/22.9 C
Stream Section C‘::\uol;k Adult Steelhead Adult Coho  Rainbow Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':?;:Pbg:: Sucker Smagg‘:loulh Smallg‘:louth Shiner Plkercn;l:now Pikeminnow  Chiselmouth Peamouth Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 0 0 0 0 0 0 "] "] 0 0 0 2 2 0 0 0 0 0 0 0 20 0 "]
#1 0 0 0 0 0 0 "] "] 0 0 0 10 20 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 1] 1] 1] 1] 1] 0 1] 5 6 1] 0 0 0 1] 0 0 0 0 1]
#3 0 0 0 1(6") "] "] "] "] "] 0 "] 4 0 "] 0 0 0 "] 0 0 0 0 0
it4 0 0 0 0 1] ] 1] 1] ] 0 ] 1 1] ] 0 0 1 ] 0 0 0 0 1]
#5 0 0 0 3(=12") 1] ] 1] 1] 1] 0 1] 6 1 ] 0 1 0 1] 0 0 0 0 1]
it6 0 0 0 0 ] ] ] ] ] 0 14 6 6 ] 0 0 6 ] 0 0 0 0 ]
7 0 0 0 3(12") 1(8") 1] 1] 1] 1] 0 1 8 1] 1] 0 1] 0 1] 0 0 0 0 0
Pool 161 0 0 1(>12") o] o] o] o] o] 0 18 12 14 o] 0 0 0 o] 0 0 0 0 o]
Total 161 0 0 8 il o] o] o] o] 0 33 54 49 o] 0 1k 7 o] 0 0 20 0 o
Notes Pool had 2 dead Chinook adults
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Chelan River Habitat Channel Snorkel Fish Survey
9/25/2014 Flow/Temperature in Channel - 87 cfs/18.2 C Flow/Temperature in Tailrace (powerhouse) - 2460 cfs/19.1 C
Stream Section C::_:"Dl;k Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry ':?;?Pbg:: Sucker Smagg?ulh Smagg‘:louth Shiner Plke:ng:now Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Tailrace 124 0 0 1(9") 0 0 0 0 0 0 1 4 1 0 0 0 0 0 0 0 800 0 0
#1 1 0 0 1{22") 0 1(24") 0 0 0 0 15 4 0 0 0 0 0 0 0 0 3000 0 0
#2 0 0 0 0 0 0 0 0 0 0 5 4 3 0 0 0 0 0 0 0 150 0 0
#3 1 0 0 2(8") 0 4] 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 200 0 0
ft4 0 0 0 3(8",10",18" 0 0 0 0 0 1 parr 4 3 8 0 0 0 0 0 0 0 50 0 0
#5 0 0 0 2(8"),2(12") 0 0 0 0 0 0 3 4 2 0 0 0 0 0 0 0 0 0 0
6 0 0 0 5(12") 2(12") 0 0 0 0 0 9 4 3 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 1 0 0
Pool 375 0 0 L, 3(12") 1] o] o] o] o] o] 0 30 <] 5 o] 0 0 0 o] 0 0 0 0 0
Total 501 0 0 22 2 1 0 0 0 1 67 33 26 0 0 0 0 0 0 0 4201 0 0
Notes Dead Chinook Adults - #1-1, #2-2, Pool-3 Swim Area-18 smallmouth<12", many stickleback
11/25/2014 Flow/Temperature in Channel - 287 cfsf9.5 C Flow/Temperature in Tailrace (powerhouse) - 2340 cfs/9.6 C
Stream Section AFluIl Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry eslnkas Sucker Smalloush SonallouE; Shiner Fllaninnow Pikeminnow  Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" 6" <6"
2{13"),
Tailrace 100s+ 8 0 0 0 1(15") 3(11") 0 0 0 130 0 0 0 0 0 0 0 0 0 0 0 0
1{21")
i1 3 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0
2 5 0 0 1(15"),1{17" 0 1{21") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
#3 1 0 0 1{11") 0 0 2(11") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 1(21") 0 2(15"),1(17" 0 1{17") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 0 1 1{15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1(11"),
#6 0 0 0 1{13") 0 1{13") 1{15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2(15")
#7 0 0 0 0 0 0 1{11") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pool 0 0 0 (15"), 2(19" 0 1(7") 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0
Total 9+ 100s 9 1 14 0 8 7 0 0 0 170 0 16 0 0 0 0 0 0 0 0 0 0
Notes Swim Area-565 stickleback
Chelan River Reach 1-3 Snorkel Fish Survey
3/20/2012 Flow/Temperature in River - 83 cfs/6.5 C
Stream Section Cj:i{::::)k Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry ':::I::: Sucker Smal{'g?mh Smallmouth  Shiner P'kETg:mw Pikeminnow  Chiselmouth  Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Reach 1 0 0 0 7 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 1 0 0 5 8 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Total 1 0 0 12 8 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0
AUGUST REACH 1-3 SURVEYS CANCELLED - SAFETY POLICY ISSUES REGARDING ACCESS/SPILLWAY TAGOUTS
11/13/2012 Flow/Temperature in River - 84 cfs/10.9 C
: Adult : : i : Rainbow Smallmouth Smallmouth - Pikeminnow  Pikeminnow . . : <
Stream Section i Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry  Coho Fry Sucker Shiner Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <6" >6"
Reach 1 0 0 0 12 {10"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 N5 NS NS N3 NS N3 NS NS N3 N3 N3 N5 N5 N3 NS N5 NS NS N3 N3 NS NS NS
Reach 3 N3 N3 NS N5 NS N5 NS NS N5 NS N5 N5 NS N5 NS N5 NS NS NS N5 N3 NS NS
Total 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4/9/2013 Flow/Temperature in River - 83 cfs/11.2 C
. Adult . . . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . r -
Stream Section . Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Sucker Shiner ) Chiselmouth ~ Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" >6" <B" 6"
Reach 1 0 0 0 5(10"-15"} | 5 (10"-15") 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 5(10"-15"} | 3 (10"-15") 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 10 8 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
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Chelan River Reach 1-3 Snorkel Fish Survey
|8/16/2013 Flow/Temperature in River - 87 cfs/22.4 C
Stream Section A_dull Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Bainka Sucker Soisllmouth Spiallouth Shiner Plaminnog  Plaminngg Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Reach 3 0 0 0 0 2(=6") 0 0 0 0 0 0 3 4 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 ] )] )] "] 0 "] "] "] ] 0 0 0 "] 0 0 0 0 "]
11/5/2013 Flow/Temperature in River - 85 cfs/14.4 C
Stream Section A_du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry BAtOLE Sucker SfvhMmioucn SRR Shiner RlkEmilos  Plkemno Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <6" >6" <6" >6"
Reach 1 0 0 0 1(12"-14") o o o] o] o 0 o o o o 0 0 0 o 0 0 0 0 o
Reach 2 0 0 0 7 (12"-14") "] )] )] ] )] 0 )] 0 3 )] 0 0 0 )] 0 0 0 0 0
Rsach 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 8 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
4/22/2014 Flow/Temperature in River - 88 cfs/12.4 C
i Adult : 5 . Rainbow Smallmouth Smallmouth . Pikeminnow  Pikeminnow . . " i i
Stream Section . Adult Steelhead  Adult Coho  Rainbow  Cutthroat Bull Trout  Whitefish  Chinook Fry Coho Fry Sucker Shiner ) Chiselmouth ~ Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <" >6"
Reach 1 0 0 0 5(6"->12")| 19 (8"- 18") 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
Reach 2 0 0 0 5(12"-16") | 2 (12"-14") 0 ] )] 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 1] 1] 1] 10 21 o o o o 0 o o 5 o 0 1] 1] o 0 1] 1] 1] o
|8/25/2014 Flow/Temperature in River - 85 cfs/22.1 C
Stream Section A,du" Adult Steelhead Adult Coho  Rainbow  Cutthroat Bull Trout Whitefish  Chinook Fry Coho Fry Haknto Sucker S SaialimioniEh Shiner Plkel'l‘lll'llnow s Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <B" >6" <B" >6"
Reach 1 0 0 0 58 (>6") |6(<6")5(>6") 1] 1] 1] Y] 0 0 125 2 0 10 0 0 0 0 0 0 0 0
Reach 2 0 0 0 39 (>6") 2 (>6") 1] 1] 1] Y] 0 Y] 70 4 0 0 0 0 0 0 0 0 0 0
Rsach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 97 13 ] o o o 0 o 195 6 0 10 0 0 o 0 0 0 0 ]
1Tench >6"
11/24/2014 Flow/Temperature in River - 83 cfs/9.4 C
Stream Section A_du" Adult Steelhead  Adult Coho  Rainbow  Cutthroat  Bull Trout  Whitefish  Chinook Fry Coho Fry Baintou Sucker Srllmout Sl Shiner P'kemm,mw P'kem"?mw Chiselmouth Peamouth  Walleye Carp  Stickleback  Bluegill Cyprinid Fry
Chinook Fry/Parr <g" >6" <g" >6'
Reach 1 0 0 0 51 20 2] ] 0 0 0 0 7 0 2] 0 1. 0 0 0 0 0 0 0
Reach 2 0 0 0 32 1(9") ] )] ] 0 0 0 ] ] ] 0 0 0 0 0 0 0 0 0
Reach 3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Total 0 0 0 83 21 0 0 0 0 0 0 7 0 0 0 1 0 0 0 0 0 0 0
5 Tench >6"; Rainbow Reach 1 - 1-7",6-9",15-11",1-12",7-13",6-15", 15>12"; Cutthroat Reach 1 - 2-7",4-9" 4-11",8-13" 2-15"
Reach 2 survey incomplete - too dark; Rainbow Reach 2 - 2-9:,2-11",25-13",3-15"
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APPENDIX C: CONSULTATION RECORDS
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Chelan PUD is providing a draft of the 2015 Chelan River Biological Objectives Status Report to
Ecology and members of the CRFF in accordance with the requirements of the May 19, 2010,
FERC Order granted a time extension, which set the date for the second report to be due April

30,
2015.

The following individuals were sent draft copies for a 30-day review period.

NAME AGENCY Comments
Coffin, Chris Washington State Department of Ecology
McKinney, Charlie Washington State Department of Ecology
Pacheco, Jim Washington State Department of Ecology

Korth, Jeffrey

Washington State Department of Fish and Wildlife

Simon, Graham

Washington State Department of Fish and Wildlife

Maitland, Travis

Washington State Department of Fish and Wildlife

McCoay, Gina

Washington State Department of Fish and Wildlife

Grover Wier, Kari

United States Department of Agriculture — Forest Service

Martinez, Alex

United States Department of Agriculture — Forest Service

Vacirca, Richard

United States Department of Agriculture — Forest Service

Rawhouser, Ashley

National Park Service

Anthony, Hugh

National Park Service

Lewis, Steve United States Fish and Wildlife Service

Yeager, Justin National Marine Fisheries Services

Towey, Bill Confederated Tribes of the Colville Reservation

Rose, Bob Yakama Indian Nation

Merkle, Carl Confederated Tribes of the Umatilla Indian Reservation
Goedde, Robert City of Chelan

Archibald, Phil Lake Chelan Sportsman Association

Elwell, Nick United States Geological Survey

Ernsberger, Tom Washington State Parks and Recreation Commission
Snell, Nona Washington State Recreation and Conservation Office

Petersen, Wai

Manson Parks and Recreation Department

Uhlhorn, Richard

Lake Chelan Recreation Association

O'Keefe, Thomas

American Whitewater
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