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2014 WILLAMETTE FISHERIES SCIENCE REVIEW

AGENDA
Wednesday - February 5, 2014 / Day 2

Time Presentation Title Presenter
9:00 Session Introduction: Invited Talks & McKenzie Sub Basin David Griffith,
CENWP
9:10 Swift Reservoir Floating Surface Collector — Engineering, Design, Frank Shrier,
Construction and Operation PacifiCorp
9:35 Portla.nd General E.Iectric: Pelton Round Butte Hydroelectric Project Jim Bartlett, PGE
Selective Water Withdrawal
10:00 Estimates of Direct Effects of Downstream Passage Through the Steve Adams,
Migrant Bypass Pipe at Green Peter Dam Normandeau
10:25 Break
10:40 An evaluation of fish beh.avior upst.ream of the Temperature Control Noah Adams, USGS
Tower at Cougar Dam using acoustic cameras
11:05 Pedigree findings on.the reintroduc’Fion o.f Spring Chinook salmon Nick Sard, OSU
above Cougar Dam: inference from juveniles and adult returns
11:30 |Session Introduction: Middle Fork Willamette River Sean Askelson,
CENWP
11:30 Exploring Potential Solutions to Improve Water Temperatures in the Norman Buccola,
Middle Fork Willamette River, Oregon USGS
11:55 Lunch
12:55 |The Fall Creek Drawdown: Monitoring Results from Year Three Greg Taylor,
CENWP
Paul Heisey,
13:20 Estimate of Direct Effects of Downstream Passage through the Fish Normandeau;
Horns at Fall Creek Dam Todd Pierce,
CENWP
13:45 In-reservoir summer conditions at Fall Creek after extended Christina Murphy,
drawdowns: preliminary data (ON]V)
14:10 Break
Suspended Sediment Loads, Bedload, and Dissolved Oxygen during the | .
14:25 Fall Creek Lake Drawdown, November 2012 - February 2013 Liam Schenk, USGS
14:50 Effects of th(.a Fall Creek reservoir drawdowns on downstream off- Brian Bangs, ODFW
channel habitats
Lindsay Belonga,
15:15 [Pacific Lamprey Translocation Above Fall Creek Dam Grande Ronde
Tribe
15:40 Movements, habitat use, and survival of captive-reared bull trout after [Nik Zymonas,
release in the Middle Fork Willamette River drainage ODFW
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Project Background

i June 26, 2008 — PacifiCorp and Public Utility
District No. 1 of Cowlitz County received licenses

from the Federal Energy Regulatory Commission
(FERC)

i Licenses include the Lewis River Settlement
Agreement that contains 17 Sections and

requires implementation of 69 measures

§ Agquatics

Terrestrial Species
Recreation

Cultural Resources
Flood Management
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Settlement Agreement Aquatic
Enhancements

i Goal: Genetically viable, self-sustaining,
naturally reproducing, harvestable
populations of anadromous fish upstream of
Merwin Dam.

i Fish passage Is key to achieving the goal.
Installation of the Merwin and Swift Facilities
opens up 117 miles of anadromous fish
habitat upstream of Swift Dam.





Anadromous Fish Reintroduction - Stage
1; Phase 1

Haul Natural Adults to Swift

Separate out
Hatchery Fish

Trap and
Sorting
Facility

Trap Adults

=== 0

: Collect Juvenil
Collector and Sampling ™" ree
Facility

Haul Wild Juveniles to Release Pond Downstream of Merwin






Major Components

Swift Floating Surface Collector (FSC)
Mooring Tower and Dolphin

Trestle

Fish Transfer Structure

Net System

Debris Booms

Merwin Upstream trap/sort/transport
Adult Release Facilities





Swift Reservoir
Floating Surface Collector

(FSC)
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Exclusion Net
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Net Transition






Net Transition Structure
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Modular Construction






Cranes holding belly tank section in

place for weldlng
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FSC Lower Deck Plan
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Fish Entrance/Screen Section
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FSC Profile
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Baffles and Pumps






FSC on the move to lower ground






In position for reservoir to rise






Trestle Moorage Construction






FSC towed into place at trestle






FSCin Operation






Fish Attraction Channel






Control Weir






Fish Capture Operations

Plan View of FSC
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Fish Separator Bars
& Dewatering Flume






Fish Separator Bars
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Fish Sorting Area
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Fry and Smolt Tanks






Fish Sampling Floor






Fish Transfer Hopper






Hopper Lifted to the Mooring Tower






Filling Fish Truck






Loading Fish Truck






Data Tracking

et O ey e S TR el Merwin Trap Collection and Upstream Transport2

Coho Spring Chinook " Steelhead Chinook Coho
Bu
Date Steelhead Cutthroat Rainbow?! 1 Total® % Injured  Morts Total
(2013) Fry  Smolt  Fry Smolt Trout Hatchery wild Hatchery wild Hatchery Wild
06/15 0 259 0 16 0 13 12 g 300 Ee v
06/16 0 100 0 11 1 10 10 0 132 3.0 0
06/17 0 145 0 3 0 0 0 0 148 16.1 4 66 0 8 1 0 0 s
06/18 0 36 0 31 1 0 1 0 69 8.3 0
06/19 0 160 0 0 0 0 0 0 160 20 0 3 0 6 0 0 0 %
0 6 0 0 0 20
06/20 0 63 0 13 0 0 1 0 7 0.0 0 14
0 0 0 0 0 26
_—— 0 18 0 17 0 4 0 g 39 i L 2
925 160
Weekly Totals 0 781 0 91 2 27 165 0 6.9@ 4 139 0 20 1 0 0
16765 2955
Annual Totals 0 14333 0 918 172 529 946 8 2.4@) 67 471 753 1690 41 0 0
FSC Collection and Downstream Transport
Standard Results (CY to date) Standard Results (CY to date)
Not to exceed annual injury rate Annual adult collection survival rate
2% 2.4% 99.5% 100%

Annual smolt collection survival rate
99.5% 98.8%





Transfer of Ownership






Transfer of Ownership

Defining Roles and Responsibilities

Transfer of Knowledge
ldentifying Needs

Mitigating Risk
Lessons Learned

Work in Progress





Defining Roles and Responsibilities

i Who runs it?

Fish Passage Team (Biologists)
Fish Truck Drivers (Utility workers)
Maintenance (Hydro Maintenance Crews)

i Engineering Support and Operations






Defining Roles and Responsibilities

i Responsibility
Matrix — what
needs to get done

i Assigned tasks —
Who does the
work?






Transfer of Knowledge






ldentifying Needs






Minimizing Risk

i Identitying Critical

Alarms &
Components

i Remote Monitoring
of FSC-
Human/Machine
Interface * 4






| essons Learned

Swiftis a cold and isolated place — Safety First!
Open communication is key

Know your equipment — Get training
Understand your compliance metrics — track
results and address underperformance

Be ready with Plan B

On-call fish technicians
Contracts with key maintenance vendors





Expect the Unexpected






Large Debris
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Small Debris
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Small Debris Boom






Small Debris Boom Function
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For more information please visit:

http://www.pacificorp.com/es/hydro/hl/Ir.ntml
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Round Butte Dam
Selective Water Withdrawal Power Generation and
Associated Fish Passage Facilities

James Bartlett b
Willamette Basin Fisheries Science Review / Portland General
2/18/2014 February 5, 2014 \/ Electric






Location of Pelton Round Butte Hydroelectric Project and the
Selective Water Withdrawal

Reregulating Dam ‘

PELTOMN WILDLIFE OVERLOOK \ 3
REREGULATING vl
RESERVOIR .

Pelton Dam }

PRIVATE /
LAKE SIMTUSTUS 1 i |
A PARK — 5

WARM SPRINGS RESERVATION
- LAKE /
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II \'

SHINOOK ISLAND

'
[
recreanonsrea  LAKE

BILLY

USFS
BERRY SOUTH /5
CAMPGROUND

OFAD
LOWER DESCHUTES
DAY USE AREA

CPRO o 1
| Upegr nescHuTES S, Y CRCCKED RIVER
ARL : CAMPGROUND
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Selective Water Withdrawal
~ODbjectives~

Reorient surface currents toward Round Butte
Dam.

Safely capture reintroduced spring Chinook,
summer steelhead, and sockeye smolt/juveniles
attempting to migrate downstream while
excluding them from turbines.

Provide safe and efficient Capture, sorting,
enumeration, marking, tag detection, loading,
and transport.

Manage downstream water quality during the late
summer and fall.

Meet safe passage standard of 93% for the first 5
years of operation, 96% there after.

/ Pn}hnd General
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2/18/2014

Facility Segments and Operations

- il

— Rockfall Fence
f — Biologist Crew Rooam
I I|I
— Retaining Wall
— Fish Truck Fill Station
I' — Existing Dock
l ~ Gantry Crane

Bypass Pipe 12 CF5—,

Anchor Block
~— Bin Wall and Guardrail J

Access Bridge -/

SEP 500/650 CFS Total .
Each Side SWT =,

VFC 7000/9500 CFS——

= Spillway
23000 CFS Max

Powerhouse Intake |
10500/14000 CF5 —

— Intake Tower

FCE
3006/4106 CFS
Each

VFC
5WB

_—BCG

_— 3500/9000 CF5

1690

/ Portland General
o Electric






2/18/2014

Hydraulic Flow

(Generation Water used for Fish Attraction and Capture)

i | - fﬂr_
Flow Capacity

9,000 cfs — 3,500 cfs Criteria
it i {

/ Portland General
o Electric






Fish Capture Pathway
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Juvenile Transport and Release

—

Smolt and Juvenile Bull Trout Transported and Released Per Year

Date Chinook Steelhead Sockeye Bull Trout
2010 43,184 7,611 48,487 22

2011 30,640 10,450 220,627 233

2012 24,231 7,806 4,917 64 \
2013 18,192 2,647 24,668

land General
Electric





Average Percent Injury and Descaling per Species

—

100% of all fish captured are handled

Average % Average %

Species N Descaling Injury
Chinook 2,181 0.07 2.4
Steelhead 1,341 0.12 2.0
Sockeye 2,100 0.57 1.3
Age 2+ kokanee 2328 3.04 4.6

2/18/2014
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Percent Survival per Species per Year

Species 2010 2011 2012 2013

Chinook 98.1 98.4 98.1 98.4

Sockeye 97.5 97.7 96.7 97.8

Steelhead | 98.4 98.6 99.1 99.0
a

Portland General
2/18/2014 \/’ Electric





The End
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Estimate of Direct Effects of Downstream Passage
through the Migrant Bypass Pipe at Green Peter Dam

G
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Background

« Migrant Bypass pipe and evaluator at
Green Peter Dam has been moth balled
for years

* The bypass pipe isa 747 ft long 24-inch
diameter steel pipe traversing at a steep
angle (53°) for approximately 300 ft then
a large radius bend (75 ft) and a near
horizontal for another 370 ft before
ending at the fish evaluator

‘& NORMANDEAU ASSOCIATES
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Schematic of Migrant Bypass Pipe
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Overall Objectives

* Determine if this high head (>300 ft)
bypass system provides safe fish passage

e Determine what features of this system
are benign and/or harmful for juvenile

fish

‘& NORMANDEAU ASSOCIATES
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Phase 1 Objectives

o Refurbish the fish evaluator at the bypass
pipe outfall - initiated on 12 November 2012

o Estimate direct injury and survival (1 and 48

hr) for juvenile steelheac

through the lower

section of the 24-inch bypass pipe and
juvenile fish evaluator - juvenile steelhead
released from 5-8 December 2012

‘& NORMANDEAU ASSOCIATES
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Phase 1 Methods

* Fish obtained from South Santiam Fish Hatchery

o Water temperature was between 8.0 and 8.5°C

e Juvenile steelhead (124-204 mm, mean 165 mm)

o 209 treatment fish released into the juvenile bypass
pipe

o 58 control fish released into the upstream end of the
fish evaluator trough

o Estimated velocity of fish exiting the 4-inch release
pipe was approximately 18 fps

o Water velocity in the 24-inch bypass pipe at release
point was approximately 22 fps

‘& NORMANDEAU ASSOCIATES
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Phase 1 Treatment Release Locatlon






Control Release Location and
De;tring Screens

iWewatering Screens i

2> NORMANDEAU ASSOCIATES
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Phase 1 Results

6 All 267 (209 treatment and 58 control)
were retrieved

6 100% survival for both release groups at
1 and 48 hr

6 No visible signs of injuries were
observed

‘& NORMANDEAU ASSOCIATES
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Phase 1 Conclusions and
Recommendations

6 Even though fish showed no signs of stress or injuries,
some of the fish seemed to contact a diversion chute
at the downstream end of the fish evaluator before
falling into the water filled collection bin

6 Recommended the lower end of the evaluator be
modified so fish exiting the dewatering screen fall
directly into the water filled collection bin

6 Recommended the dewatering screens be modified
so fish are not completely dewatered before reaching

the end of the screen

6 These modifications made for phase 2 fish releases
‘& NORMANDEAU ASSOCIATES
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Phase 2 Objective

e Estimate direct injury and survival (1 and
48 hr) for juvenile Chinook salmon and
Steelhead through the entire length of the
24-Inch migrant bypass pipe and juvenile
fish evaluator - fish released 30 May 2013

‘& NORMANDEAU ASSOCIATES
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Phase 2 Methods

 Fish obtained from South Santiam Fish Hatchery

 Pond elevation was 1002.6 and 1003.6 ft (near full pool)

e Fish released at elevation 985 ft

e Top 10-inch water supply pipe discharged 7.5 cfs into
24-Inch bypass pipe

e Water temperature was 8.0°C

o Two treatment release protocols were utilized and
designated as random and tail-first

e Control fish utilized the random release protocol

e 198 juvenile Chinook salmon (52-94 mm, mean 76 mm)

e 206 Juvenile steelhead (146-257 mm, mean 207 mm)

‘& NORMANDEAU ASSOCIATES
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Phase 2 Sample Size

Test Condition

Steelhead - random
Steelhead - tail first
Chinook — random
Chinook — tail first
Control - Steelhead

Control - Chinook

o All fish were recaptured

Number Released

* No control fish died or were injured

‘& NORMANDEAU ASSOCIATES
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Phase 2 Results

Steelhead |Steelhead |Steelhead| Chinook | Chinook | Chinook
random | tail first [combined| random | tail first |combined

48 h survival 98.1% 99.0% 98.5% 99% 99.5%

(SE) (1.4%)  (1.0%)  (0.8%) (1.0%) 9%0% ©(05m)

Malady-Free* [EERS[SHRT) 99.0% 97.6% 98.0% 99.0 98.5%
(SE) (1.9%) (1.0%) (1.1%) (1.4%) (1.0%) (0.9%)
* Fish free of visible injuries, loss of equilibrium and scale loss (>20% per side)

e Survival high, 98.5% steelhead and 99.5% Chinook salmon

* No significant differences (P>0.10) between species or release
methods

« Malady-free estimates high, 97.6% steelhead and 98.5%
Chinook salmon

* No Significant differences (P>0.10) between species or release

methods

Z~ NORMANDEAU ASSOCIATES
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Phase 2 Results

« Two of the 198 Chinook salmon had visible
Injuries consisting of bruises on the head and
hemorrhaged eye (1-random; 1-tail first)

* Five of the 206 steelhead had visible injuries
consisting of bruises to the head and body, torn

operculum, and scrape on the head (4-random;
1-tail first)

‘& NORMANDEAU ASSOCIATES
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Sensor Fish Releases

6 Sensor fish were deployed by PNNL during both
phases to assess any potential mechanisms which
could injure, or harm fish in the migrant bypass

pipe

6 Analysis of the hydraulic information obtained by
sensor fish indicated that the few fish injuries
observed likely occurred where the flow from the
4-inch release hose intercepted the flow coming

Into the top of the 24-inch

nypass pipe

6 Also the possibility of some injuries could occur at
the 75 ft turning radius in the 24-inch bypass pipe

‘& NORMANDEAU ASSOCIATES
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Conclusions

Although calculated water velocities
were 49 fps; the high survival (>98%)
and low Injury (<3%) for the juvenile
Chinook salmon and Steelhead passed
through the entire migrant bypass pipe
Indicates that this type of bypass pipe Is
a means worth considering to safely
pass emigrating juvenile salmonids at
high head projects

‘& NORMANDEAU ASSOCIATES
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science for a changing world

AN EVALUATION OF FISH BEHAVIOR UPSTREAM OF THE
TEMPERATURE CONTROL TOWER AT COUGAR DAM
USING ACOUSTIC CAMEARS, 2013

Noah Adams, Collin Smith,
John Plumb, and Scott Brewer

Western Fisheries Research Center
Columbia River Research Laboratory
Cook, Washington, USA

For
Army Corps of Engineers
Willamette River Research Review
February 4,5,6
Portland, Oregon
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Project Goals for 2013

Implement acoustic cameras
upstream of temperature control
tower to........

- Determine feasibility of gathering
data on fish less than 60 mm

- Develop advanced automated
methods for processing, tracking,
and analyzing data

- Refined methods to optimize the
use of acoustic cameras to
evaluate the PFFC Iin 2014

2= USGS






Outline

Methods
- Equipment and Deployment
- Data
- Processing
- Tracking
WAUEWAS
- Validation

Results
- Abundance
- Direction
- Density

- Modeling fish behavior
2= USGS






Equipment

 BlueView « DIDSON  ARIS
— P900-130 — 300 — 3000
0.9 MHz e 1.8 MHz e 3.0 MHz
e 20°x130° e 14°x 29° e 14° x 30°
« 100 m range e 15 mrange e 5mrange
« Schooling / e Fish >40 mm e Fish >30 mm
Predators

2= USGS
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Horizontal Deployment

DIDSON

| f J,

BlueView






Vertical Deployment

0° BlueView

DIDSON

2= USGS





BlueView Imagery

2= USGS





DIDSON ARI






Data Collection
e Spring -1 May to 11 July
e Fall - 26 September to 15 November
e 6,361 hours of video collected

e Multiple depths
» 20 terabytes of data

= USGS





Data Collection

For today’s presentation
- DIDSON
- at the surface

- juveniles
« 30+ days processed
e 9 days (24hrs) tracked = 216 hrs
e ~ 5,100 fish tracks
~USGS 238,000 individual track data points





Environment

3000
2500
2000
1500
1000

500
1750
1700
1650
1600

1550

Forebay elevation (ft) Discharge (cfs)

1500
May

=< USGS

192 hrs

Jun

Jul

Aug

Sep

Oct

Nov

al Conditiona

P N W b
o O o o

(;'I = = N O
o o1 o
Temperature (0C)

o

Head (ft)





Processing Data

The “old” way.

Technicians review
videos (usually just a
sub set) and record
fish numbers, size and
direction

9 days = 216 hours
27 days @ 8 hrs/day

2= USGS
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Processing Data

EchoView
Automated
processing of all

multi-beam videos
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Auto-Tracking
and filtering

Broken
fish
tracks ?

'\,






Linking
fish
track

data

\%






Data Analysis

- Target strength

- Target density

- Target location in the beam
- Direction

- Speed

- Acceleration

- Tortuosity

~2USGS - etc....






Automated vs. Manual Validation

10 hours (4.6%) of data were manually
processed for target validation

Manual Tracking _

Filter Manual data using Auto tracking
criteria (low # pings/short tracks)

Percent Concurrence
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Seasonal Abundance at Tower

Fish Count
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Fish Count
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Juvenile Salmonid Density Plots

WTC Tower WTC Tower

WTC Tower

N =13,751
WTC Tower

N =164,435 -
%USGS 192 hrs 24 hrs






Juvenile Salmonid Direction
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Modeling Fish Direction

_ _ — - Distance
Direction _ Diel

- Temperature
- Head

- Fish size

- Discharge
— - Season

No Effect

d; =d + g(g, *Diel + g, *Temperature + g, *Qy ;. * 74 *Head)

2= USGS 15 m





Modeling Fish Behavior

Direction

Depth

Speed/Acceleration

— - Distance
- Diel
- Temperature

Head
FIsh size

Discharge

__- Season

Juvenile movement €—— _ Predator movement
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Summary

- Automated processing shows promise as a means to
maximize available data from acoustic images.
- Need to improve automated-manual concurrence

- Once the images are converted to single track data
there area many analytical approaches that can be
applied.

- Continue to investigate appropriate methods

- The data to date indicates:
- Seasonal differences in abundance
- Diel differences in abundance and movements
- Differences iIn fish activity in different areas

- More than we could show today and more to
analyze.
ZUSGS ™





Summary

- Acoustic camera methods developed in 2013 will
complement the acoustic telemetry data and improve the
overall evaluation of the PFFC in 2014.

- Gathering data on fish 30 — 90 mm

- Evaluate schooling behaviors

- Detailled movement information inside of PFFC

- Model factors influence fish movement into PFFC
- Fish size
- Flow
- Diel
- Etc

2= USGS










Predator Density Plots

WTC Tower

Spring
192 hrs ' “

N = 26,349

Fall

24 hrs

O==MNNWWkALKMD

= USGS





tion

Irec

Predator D

Vector = 229°

%
L
72,
=
X



http://wiki.openstreetmap.org/w/images/b/b0/Compass-rose-basic-thin-wheel-400.png



Modeling Fish Direction

e Used Circular-Linear regression
— Modeled direction (d;) using 4 predictors:

d; =d +g(g,*Diel + g, xTemperature + g;xQ, ... + g, XHead)
 Link function to von Mises distribution (the circular
analogue of the normal distribution)
g(u) =2xtan(u)
« Used AIC model selection

— All possible combinations of subsets from full model
— Also compared null (intercept only) model
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Pedigree findings on the reintroduction
of spring Chinook salmon above |.
Cougar Dam: inference from juveniles

and adult returns

State of |
OREGON

Nick Sard, Dave Jacobson, Michael Hogansen,
Kirk Schroeder, Kathleen O’Malley, Marc A. Johnson,

Michael A. Banks





ODbjectives [

§History and sampling procedure

§Adult — Juvenile results

§ Assess the proportion of offspring assigned
§ Compare to other studies

§ Determine what factors affect Reproductive Success (RS)
§ Hatchery Origin (HOR) and Natural Origin (NOR) differences

§Adult — Adult results
§ Assessment of assignments
§ Assess demographic parameter estimates
§ Effective population size (N,)
§ Female cohort replacement rate (CRR)

5 Determine what factors affect Total Lifetime Fitness (TLF)
S Future directions





History of Chinook above
Cougar Dam

Number of spring Chinook

.
| Trap ar_lq ?ﬁﬂon

Genetic haul facility = KINOR

sampling operational






Sampling procedure

SAll adults
§Site, date, sex, origin
§Tissue sampled

§Adults
§HOR
SNOR

gJuveniles
§Screw traps






Sampling procedure

§Screw traps

§Genotyped
§2,000 / year






ODbjectives [

§History and sampling procedure

§Adult — Juvenile results

§ Assess the proportion of offspring assigned
§ Compare to other studies

§ Determine what factors affect Reproductive Success (RS)
§ Hatchery Origin (HOR) and Natural Origin (NOR) differences

§Adult — Adult results
§ Assessment of assignments
§ Assess demographic parameter estimates
§ Effective population size (N,)
§ Female cohort replacement rate (CRR)

5 Determine what factors affect Total Lifetime Fitness (TLF)
S Future directions





Reintroduced adults

Number of spring Chinook
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Methods: Adults-Juveniles

Slsolated DNA

§All adults and juveniles
§ Genotyped

§ 11 Microsatellites

§SOLOMON - parentage

§Assignment frequencies
§Both , mother, father, no parent

gsDetermined factors associated with RS

§Poisson regression with random effects e
§ Sex, date, location, year, origin SOLOMON
§ 2-way interactions

§ Combined significant variables
¢ Backwards AIC






2008-2011 genetic pedigrees  |IB

§ Average proportion of
offspring that assigned to both
parents — /8%

§ Compared to other studies

§ Chinook (WA) - 78%
§ Ford et al. 2012

§ Bull Trout - 29%
§ DeHaan and Bernall 2013

§ Atlantic Salmon — 54-60%
& Milot et al. 2012
§ Improved from last year
§ Better analysis method
§ Genotyping error estimation
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Summary of factors that affect RS

8All years (n=3738)
§For males
§ Higher RS compared to females (p < 0.001)

§ 2009-2011 higher RS compared to 2008 (p < 0.001)
§ RS decreased when reintroduced later (p < 0.001)

§HOR/NOR (n=1479)

§For males

§ Higher RS compared to females (p = 0.004)
& NOR had higher RS (p < 0.001)

§ RS decreased when reintroduced later (p < 0.001)

5 For NOR
5 Reintroduced later increased RS (p < 0.001)






HOR/NOR adult RS dlstrlbutlons
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ODbjectives [

§History and sampling procedure

§Adult — Juvenile results

§ Assess the proportion of offspring assigned
§ Compare to other studies

§ Determine what factors affect Reproductive Success (RS)
§ Hatchery Origin (HOR) and Natural Origin (NOR) differences

§Adult — Adult results
§ Assessment of assignments
§ Assess demographic parameter estimates
§ Effective population size (N,)
§ Female cohort replacement rate (CRR)

5 Determine what factors affect Total Lifetime Fitness (TLF)
S Future directions





Genetic pedigree: Adults-Adults
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Parent-Offspring assignments
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Methods: Adults-Adults

§lsolated DNA
§ All adults
§ Genotyped 11 microsatellites

§Exclusion (LOD)

g Assessment of assignments
§ Before/after September 15t
§2013 Double Floy-tagged returns

§Demographic parameters: N, & CRR
S LDNe (waples and Do 2008)

§ CRR = Number of offspring / Number of parents
& Females only

5 Determined factors associated with TLF
§ Same approach as with juveniles






Assignments — before/after Sept. 1st |
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2013 assignments — double floy-tagged |.

- : t Passed above
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2013 assignments — double floy-tagged |.

t’ Produced above
‘ & W Cougar Dam
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Demographic parameters: CRR |l

*Females
only
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Demographic parameters: N, ||l

§50/500 Rule
§Inbreeding depression

§ Genetic variation g
§Census size g
§2007: 746 S
§2008: 873 3

§N./Nc ratio — 0.20 typical
§2007: 0.27
§2008: 0.23

2006 2007 2008 2009 2010
Year






Summary of factors affecting TLF ||l

SAll years (n=1619)
§Males in 2008 had lower TLF compared to 2007 (p < 0.001)
8 TLF decreased when reintroduced later (p < 0.001)





ODbjectives [

§History and sampling procedure

§Adult — Juvenile results

§ Assess the proportion of offspring assigned
§ Compare to other studies

§ Determine what factors affect Reproductive Success (RS)
§ Hatchery Origin (HOR) and Natural Origin (NOR) differences

§Adult — Adult results
§ Assessment of assignments
§ Assess demographic parameter estimates
§ Effective population size (N,)
§ Female cohort replacement rate (CRR)

5 Determine what factors affect Total Lifetime Fitness (TLF)
S Future directions





Missing parents

MOLECULAR ECOLOGY

Molecular Ecology (20110 sz 100 |||'..'-i 1365=204 3 A 00045 x

Who are the missing parents? Grandparentage analysis
identifies multiple sources of gene flow into a wild
population
MARK E. CI STIE, MELANIE WE CH.
Lhepartamemt of & rgon Sfate Linre Covovllis, | .'_ 5A
Asmgnment type
ather missing
Nlother missing
~INo parent
- T Grandparents
» l . »
™ Parents
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Year ' "






For HOR/NOR Chinook more selection to
come...TLF based on 2014-2016 returns?
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2010 RS distribution

Female

§ 60% of adults

didn’t produce
offspring

Number of spring Chinook
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2011 RS distribution

Female

§ 52% of adults
didn’t produce
offspring

Number of spring Chinook

|

-

| | . [ |
60 90 0 30 60
Reproductive success

o
%)
o






Male sex ratio bias
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Chinook above Cougar 2010 and 2011
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