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COLUMBIA RIVER REGIONAL FORUM

Technical Management Team
Annual Review of Lessons Learned: 2013

Thursday, December 12, 2013
9:00 am - 3:30 pm (PST)
Ambridge Event Center
1333 N.E. Martin Luther King, Jr. Blvd (cross-street Clackamas)
Sellwood Room
Portland, Oregon

Map Quest [Directions]

AGENDA

Questions about the meeting may be referred to Robin Gumpert at (503) 248-4703.

Purpose: To provide an opportunity for TMT members and other interested parties to step out of the regular meeting
format and review the management decisions and operations of the 2013 season in order to learn lessons that can
enhance choices and decision-making for 2014.

The timing of agenda items are offered as a guide for the day. Depending on information presented and group dynamics
it may compress or expand. Presenters are reminded that their presentations are meant to provide visual cues that spark
reflection and discussion, as opposed to a full blown analysis of the issue.

9:00 - 9:15 Welcome & Introductions - DS Consulting Facilitation Team

9:15-9:45 2013 Conditions Review: What were the water, weather and fish conditions that occurred in 2013?
How did this year compare to others? Is there something we can learn from this? Is there anything unique that
bears sharing?

1. 2013 Weather Review, 2013-14 Climate Forecast - Kyle Dittmer, Columbia River Inter-Tribal Fish Commission
2. 2013 Water Management Review - Kasi Rodgers, US Army Corps of Engineers, Northwestern Division
3. 2013 Fish Passage -
a. 2013 Adult Salmon & Lamprey Passage - Charles Morrill, Washington Dept. of Fish & Wildlife
b. Juvenile Summary - Brandon Chockley, Fish Passage Center
4. Lessons Learned from the 2013 Conditions Review




10:00 - 11:00 2013 Reservoir Operations Review: How effective were proposed actions (SORs) at achieving
desired results? What changes might be necessary to enhance results in the future? How did this year compare
to others?

1. Libby Operations / Libby Sturgeon Operations / KTOI Sturgeon Habitat Program (Panel Discussion)
- Joel Fenolio, US Army Corps of Engineers, Seattle District / Dave Wills, US Fish & Wildlife Service / Paul

Wagner, NOAA Fisheries
a. Winter Operations - Elevation Targets, Forecast & Foreseeable Modifications
b. Spring Operations - Impacts on Sturgeon and Salmon
c. Summer Operations - Flow & Elevation Targets; Sturgeon Habitat Project
Hungry Horse Operations - John Roache, Bureau of Reclamation
Grand Coulee Operations - John Roache, Bureau of Reclamation
Dwaorshak Spring/Summer Operations - Steve Hall, US Army Corps of Engineers, Walla Walla District
Upper Snake Flow Augmentation - Ted Day, Bureau of Reclamation

gk~ own

o

Lessons Learned from the 2013 Reservoir Operations Review: Is there more flexibility that TMT could utilize to
improve in-season operations?

11:00 - 11:15 BREAK

11:15-12:00 Review of Specific Operations: What was learned about specific operations that were requested by
TMT members or other regional entities? How effective were these operations in achieving the intended goal?
Should they be continued or modified in future years? Why or why not?

1. 2013 Juvenile Survival / Transport Adult Returns - Steve Smith, NOAA Northwest Fisheries Science Center
2. 2013 Bonneville Turbine Operations / SOR 2013-3 Summary - Tom Lorz, Columbia River Inter-Tribal Fish
Commission

12:00 - 12:45 LUNCH

12:45 - 2:00 Continue Review of Specific Operations

1. 2013 Performance Standard Testing Results (LGS, LMN) - Eric Hockersmith, US Army Corps of Engineers,
Walla Walla District

2. Lower Granite Dam Adult Passage Delay (Panel Discussion)
- Steve Hall, US Army Corps of Engineers, Walla Walla District / Doug Baus, US Army Corps of Engineers,
Northwestern Division / Russ Kiefer, Idaho Dept. of Fish & Game
a. Water Temperature Differentials
b. Review of Operations in July-October 2013
c. Adult Salmon Delays & Impacts
3. Lessons Learned from Review of 2013 Special Operations

2:00 - 2:45 Looking Ahead (Small Group Exercise): What have we learned in 2013 that can inform future problem-
solving and decision-making?

2:45-3:00 BREAK

3:00 - 3:30 Wrap-Up: Given these reviews and discussions of 2013 conditions, decisions and actions, what are the
overarching lessons that could impact future work of the TMT? Are there themes that might need further discussion at a
future TMT meeting or other regional work group?

3:30 ADJOURN



NOTE: Lunch will be provided for all meeting participants and attendees. A $10 contribution is required. Please

RSVP as soon as possible and no later than Friday, December 6. Your RSVP is required to guarantee enough food
for everyone! RSVP & special food requests (e.g., vegetarian) to Jan Kelly at Jan@DSConsult.co (.co not .com)

or call (503) 248-4703.

Thank you in advance for your thoughtful participation.
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« 2013 study of PIT-tagged
macropthalmia confirmed
lamprey juveniles
escaping LGR sample tank

* Under current
configuration, estimates
of collection at LGR for
lamprey juveniles

unreliable

* Likely underestimates
* Also true for 2011 & 2012






* No Pacific ammocoetes

sampled at MCN In 2013
e Similar to 2012
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LGR* 0.8 0 0.3 N/A
LGS 0.3 0.1 0.0 0.00.1 1.9
LMN 14 0.2 0.0 0.00.2 1.7
MCN 14 0.7 0.0 1.40.1 15
JDA" 0.4 0.3 0.3 0.40.2 0.0
BON 0.8 0.5 0.2 1.1 0.3 4.7
RIS 0.2 0.0 0.0 0.0 0.0 N/A

* Mortality recorded for 6/3/2013 sample removed from
estimation of weighted average
TWeighted by estimated collection, instead of passage index
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RECLAMAITION

Managing Water in the West

Upper Snake Flow
Augmentation 2013

L..pu} U.S. Department of the Interior
- Bureau of Reclamation
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KEY CONCEPTS

Provide up to 487 kaf of extra water above Brownlee
Provided during the April to August period
Attempt to shift water from August to earlier periods

Must work within State water law and the Nez Perce
Agreement

Comes from a combination of Reclamation
uncontracted storage, rentals from irrigators, and
natural flow water rights



* Poor runoff conditions in all Snake Basins:
»+Boise River: 50%
“*Payette River: 62%
*Snake R. abv Milner: 70%

 Significant refill shortage in Boise and
Upper Snake systems

* Very challenging to meet the 427 KAF
goal (487 kaf was not possible)



* Limited rental water available, especially
from above Milner

* Forced to use large amount (83 kaf) of
Palisades powerhead space

» Extraordinary action to use 33 kaf from
Payette dedicated to minimum flows/pools



System and Source

Upper Snake
WDOL1 rentals
Reclamation Space

Natural Flows
ldaho
Skyline

Payette
Reclamation Space
WDG65 rentals

Boise
Reclamation Space

WD63 rentals

Total

60000
94885

60000
17649

128554
47067

18845

427000

Released May 1 —June 4

Released Jun. 5 —Aug. 31

Released May 15 — May 30



Upper Snake Flow Augmentation 2013

N
Ul
o
o

(2]
Ll
O
3
9
[~ 5
2 2000
©
a
=
()
()
2

0

N B @ NSO
QA A OERG NN

I\III"/
“f@"f"@\i"@ﬂ'@f@'@% AN

—=Total Flow Augmentation from Storage (CFS)




Snake River at Lower Granite 2012
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Upper Snake Flow Augmentation
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Winter 2013-2014
Climate Forecast

Kyle Dittmer
Hydrologist-Meteorologist

December 12th, 2013
TMT Annual Year-End-Review Meeting




Columbia River Inter-Tribal
Fish Commission - CRITFC

CRITFC website, http://www.critfc.org



2012-2013 Climate
Forecast Performance

Month: Temperature (mean monthly): Avg. (20-yr) Observed Precipitation (% normal): Avg. (20-yr) Observed
November Near Normal (-1.8 to + 1.8 degF) 1 3.4 Near Normal (90 - 110%) 92% 149%
December Near Normal (-1.8 to + 1.8 degF) 1 2.1 Below Normal (70 - 90%) 86% 137%
January Near Normal (-1.8 to + 1.8 degF) 1 -3.3 Near Normal (90 - 110%) 99% 75%
February Near Normal (-1.8 to + 1.8 degF) 1 0.3 Below Normal (70 - 90%) 88% 32%
March Near Normal (-1.8 to + 1.8 degF) 1 0.5 Near Normal (90 - 110%) 101% 41%

average: 1 0.6 average: 93% 87%




NOAA — CPC Forecast
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CRITFC forecast uses a holistic, integrated big picture view.

Big-picture: Solar Forcing (e.g., sunspot cycles) does influence
our global weather patterns. /n memoriam. Dr. Landscheidt,
1922 — 2004, of Germany.

Track ENSO with the Multi-variable ENSO Index: MEL.
NOAA Sea-Surface Temperature Departure Forecasts.

Hydro-Climate approach: Water year 2014 volume forecast uses
regressed Multi-variable ENSO Index vs. historic runoff for the
Columbia R. at The Dalles. Use a suite of 20 past water years.

Select the “right” mixture of past years: 1949, 1952, 1953, 1957,
1958, 1960, 1961, 1962, 1964, 1967, 1975, 1981, 1982, 1984,
1990, 1991, 1996, 2002, 2006, and 2012.

Pattern recognition is key: ENSO-neutral and La Nina.




SUNSPOT COUNTS — TREND TO "?2?2?"?

Cycle 24 Sunspot Number Prediction (2013/12)

Hathaway/NASA/MSFC

http://solarscience.msfc.nasa.gov/images/ssn_predict_|.gif



NOAA SEA SURFACE TEMPERATURES SUGGEST Wessa

Dec 2013 Initial conditions: 1Dec?013—10Dec2G13 Jan 2014 Initial_conditions: 1Dec2013—100ec2013

o 60E 1208 180 120% BOW Q

[ [
-2 -2 -1 05 025 028 Q.5 1 2 3 -3 =2 -1 —-0.5 -0.25 025 Q.5 1 2 3
(Areas of expected skill less than 0.3 are shaded in grey.) (Areos of expected skill less than 0.3 are shaded in grey.)

Feb 2014 Initial conditions: 10ec2013—10Dec2013 Mar 2014 Initial conditions: 1Dec2013—100ec2013
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http://www.cpc.ncep.noaa.gov/products/CFSv2/htmls/glbSSTe3MonMask.html



MEI SIGNAL SUGGESTS “"ENSO-NEUTRAL” WINTER WEATHER

Multivaniate ENSO Index (MEI) after s1x neutral
boreal falls since 1949 vs_ recent conditions
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PDO SIGNAL...THE COLD PHASE CONTINUES



ENSEMBLE STREAMFLOW FORECAST

Blue line = long-term average (WY 1929-2013)



Month: Temperature (mean monthly): Avg. (20-yr) Precipitation (% normal): Avg. (20-yr)
November Near Normal (-1.8 to + 1.8 degF) 1 Near Normal (90 - 110%) 102%
December Near Normal (-1.8 to + 1.8 degF) 1 Below Normal (70 - 90%) 82%

January Near Normal (-1.8 to + 1.8 degF) 1 Near Normal (90 - 110%) 100%
February Near Normal (-1.8 to + 1.8 degF) 1 Near Normal (90 - 110%) 95%
March Near Normal (-1.8 to + 1.8 degF) 1 Near Normal (90 - 110%) 103%

EXPECT HIGH VARIABILITY PLUS EXTREMES — HEAVY RAIN EVENTS, DRY-SPELLS, FLOODS, etc. WATCH

WATER SUPPLY FORECAST: 102 MAF or 101%, COLUMBIA RIVER AT THE DALLES, JANUARY - JULY.

...DUut what about

Expect Four events...1 moderate (2-4 inch), 3 minor (1 inch)
(70% - 90% likely), December through mid-March.

UT FOR SPRING!




Kootenal Basin Operations for 2013

Joel Fenolio, P.E.

Upper Columbia Senior Water Manager
Paul Wagner

NOAA Fisheries
Dave Wills

USFWS
Seattle District
12 Dec 13

US Army Corps of Engineers

BUILDING STRONG,



2012 Summary

= June highlighted by atypical conditions as
unprecedented rains drove inflows, and seasonal water
supply, sharply upwards.

» Precipitation ranged from 200 to 400 percent of average
throughout the Kootenai Basin.

» Total Apr-Aug Inflow volume was 9.2 MAF (156% of average)
« The May forecast was off by 28%

» The Libby Dam forebay elevation reached a record peak of
2459.95 feet

» The peak stage of Kootenay Lake at Queens Bay was 1753.8
feet—the highest since Libby Dam was completed.

BUILDING STRONGg,




BiOp Operations

= The two main operational goals for this year, outside of
flood control were
» Sturgeon Flows double peak per May USFWS SOR

» Coordination for reduced outflows in Sept — Nov to support KTOI
habitat project

BUILDING STRONGg,




Lake Koocanusa Operations Oct 1 - Apr 30
Water Year 2013

Flow (kcfs)
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Lake Koocanusa Operations Apr 1 - Jul 15
Water Year 2013

Flow (kcfs)
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Bonners Ferry Flows and Stage
Apr1—Jul 15
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June 2013 Precipitation June 18 to 20

Kaslo
2012 Total - 8.12 inches
2013 3 Day -4.5inches

Nelson
2012 Total -9 inches
2013 3 Day - 3 inches

Castlegar
2012 Total -9 inches

2013 3 Day - 2.5 inches

Sparwood
2012 Total - 4.4 inches

2013 3 Day - 3.8 inches

Ft Steele
2012 Total - 8.1 inches
2013 3 Day - 3.5 inches
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Lake Koocanusa Operations Jul 01 - Sept 30

Water Year 2013

Flow (kcfs)
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Libby Dam Forecast Update — Why?

W 2011 Contribution

m 2012 Contribution
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SnakeRIVEF Temperature Augmentation EYls)

Stephen Hall P.E., PMP

Water Management Program Manager

Reservoir Regulation, CENWW

US Army Corps of Engineers

BUILDING STRONG.
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Snake River Temperature Operations
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Coordinated Operations to
Increase Adult Passage

July 22: Modified unit priority (1,2,3,4-6).

July 23-25: SOR 2013-4, A) daytime unit 1 priority
and b) nighttime unit 5 at speed-no-load (5 kcfs)
and spilled to the gas cap.

July 26: Modified priority (1,2,3,4-6).

July 29: FPP priority (2,3,4-6,1).

July 31: Modified unit priority (1,2,3,4-6).
August 2: Cont. modified priority (1,2,3,4-6).




e

Operations Continued

August 5: A) daytime unit 1, RSW spill, as
inflows allow and B) nighttime unit 4 priority
and gas cap spill.

8. August 10: Roof repair began. A) daytime unit 5

10.

at speed-no-load (5 kcfs), spilled remainder of
inflow, and B) nighttime unit 2.

September 4: Unit 2 and 3 morning operation.
Unit 1 was OOS.

September 18: Unit 1 RTS and modified priority
(1)2‘)3)4_6)°
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Next Steps

Continued coordination with Regional Partners
(FPOM, TMT, FFDRWG, SCT, etc).

Exploring operational adjustments in the short
term (e.g. change in FPP operations - spill
pattern/unit priority).

Exploring structural modification in the long
term (e.g. JFF upgrade and cool water, aux pump
intake extensions, fish ladder/adult trap
modifications, etc.).
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PIT tagged SR sockeye per location
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Dworshak Reservoir Regulation
Water Year 2013

Stephen Hall P.E., PMP
Water Management Program Manager
Walla Walla District
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Dworshak Operations Review
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Flow in KCFS

Final Refill & Temperature Augmentation
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Temperature Operations
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TDG (%)

Total Dissolved Gas Operations
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Questions?
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2013 Juvenile Dam Passage Performance Evaluations

Eric Hockersmith,
USACE NWW

Presentation to Technical Management Team

12 December 2013

®
US Army Corps of Engineers
BUILDING STRONG,



Juvenile Dam Passage BiOp Performance Standards

RPA Actions - Strateqy 2 (Hydrosystem RM&E):

*Action Agencies operate to achieve and maintain average
performance standards across all dams of:

»>S,. = 96% (SE < 1.5%) for Spring Migrants
» yearling Chinook and steelhead
>S5, = 93% (SE < 1.5%) for Summer Migrants

»subyearling fall Chinook salmon

*S,.m Passage survival- survival from the upstream face of the
dam to a standardized reference point in the tailrace

(Wwi]
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2013 Juvenile Dam Passage Performance Evaluations

* Snake River
Little Goose Dam
Lower Monumental Dam
> Summer — Measure Dam and Route-Specific S
» Maintain 2008 Columbia Basin Fish Accord Metrics
« Lower Columbia River

No test conducted

Wwl
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2013 Study Design-Fish Selection Criteria

« Run-of-River fish collected at Juvenile Fish Facilities,
selected for tagging based on criteria:

» Species: subyearling Chinook (CHO)

» No previous PIT-tag or active tag

» Alive with no severe or lethal injuries, diseases, etc.
» Fork length =2 95.0 mm

* Rejection rate — 18.5%
* Previously tagged — 0.4%
« Undersize — 13.6%

 Poor condition — 4.5%
Wi
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2013 Results — Representative Study fish

Fish size — 13.6% rejection rate < 95 mm

Wwl

BUILDING STRONGg,




2013 Results — Representative Study fish

* Run timing — 77.5% of the Passage Index (6.5% to 84.0%)

Cumulative Passage
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2013 Results - Water Year — Lower Granite Dam Outflow

Snake River flow at Lower Granite Dam
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2013 Results — Little Goose Dam Conditions
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2013 Results — Little Goose Dam

Metric

Target

2013

Dam Passage Survival

BRZ-BRZ Survival

SPE (%)*

FPE (%)

FB Residence median (h)

TR Egress median (h)

= 93% (SE < 1.5%)

58% to 84%

<6.8to 16.3

90.76% (SE 1.39%)

90.07% (SE 1.39%)
76.8%
95.0%

3.7

2

*SPE = % Passage spillway, including spillway weirs

Wwl
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2013 Results — Little Goose Dam Route Specific

Metric Subyearling Chinook Salmon

% Passage = 65%

Spillway Weir (surface spill) o Survival = 91.4%

% Passage = 12%

Spillway (deep spill) % Survival = 91.1%

% Passage = 18%

JBS
% Survival = 89.8%

% Passage = 5%

Turbine
% Survival = 84.0%

Wwl
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120

2013 Results — Lower Monumental Dam Conditions
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2013 Results — Lower Monumental Dam

Metric

Target

2013

Dam Passage Survival

BRZ-BRZ Survival

SPE (%)*

FPE (%)

FB Residence median (h)

TR Egress median (h)

= 93% (SE < 1.5%)

81% to 90%

<2.7t0 3.0

92.97% (SE 1.05%)

91.61% (SE 1.05%)
89.1%
95.1%

2.99

0.67

*SPE = % Passage spillway, including spillway weirs

Wwl
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2013 Results — Lower Monumental Dam Route Specific

Metric Subyearling Chinook Salmon

% Passage = 68%

Spillway Weir (surface spill) % Survival = 94.1%

% Passage = 21%

Spillway (deep spill) % Survival = 91.8%

% Passage = 6%

JBS
% Survival = 95.7%

% Passage = 5%

Turbi
urbine % Survival = 83.5%

Wwl
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2013 Dam Passage Performance Tests Summary

« 2 Survival Tests representing 1 stock at 2 dams (Little Goose
and Lower Monumental Dams)

Both met Precision Level Standard in the BiOp

Spill Targets were maintained

Columbia Basin Fish Accord Metrics were met

Little Goose Dam test < BiOp Survival Standard

Regional Discussions to determine if Lower Monumental Dam
test met the BiOp Survival Standard

Wwl
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Future Plans

«2013 Further analysis
Data mining of 2013 results

*ERDC Modeling of 2013 Little Goose Dam conditions to
develop a better spill pattern during low flows

«2014 Performance Standard Testing
» MCN — Spring (CH1 and STH); Summer (CHO)
»JDD — Summer (CHO)

(Wwi]
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Kootenai Tribe of Idaho
Kootenai River Habitat Restoration Program

Presentation for Columbia River Regional Forum

Technical Management Team
December 2013



What is the Kootenai River
Habitat Restoration Program?

* Program consisting of multiple Kootenai River habitat
restoration projects

* Projects are designed to restore and enhance
aquatic habitat conditions for Kootenai River white
sturgeon (and other native fish too)

* Projects are designed to restore habitat in
ways that are consistent with currgg

uses and river operations



Kootenai River Habitat Restoration Program
2011 through 2013 projects

e 2011 — Phase TA & Phase 1B

e 2012 — Upper Meander & North Side Channels
2013 — Middle Meander & 1A Extension



Major Types of Project Actions to Date

Pool forming structures & pool enhancement to
encourage Kootenai sturgeon to migrate to upstream
habitat & to provide holding habitat for sturgeon &
other native fish

2. Inriver & bank structures (LWD) to create more diverse
& complex habitats for sturgeon & other native fish

3. Side channel reconnection & floodplain creation or
enhancement to enhance the food web & provide

habitat for juvenile Kootenai sturgeon & other native
fish

4. Riparian enhancement to enhance the food web &
provide cover for native fish












Flow







2012 Project North Side Channels
Lower Side Channel

Before After



2013 Middle Meander project
Construction of mega pool






2013 Middle Meander project construction






Physical & biological monitoring

* The Kootenai River Habitat Restoration Program
includes physical monitoring of all projects to
determine of the project treatments are meeting
identified physical objectives

* The Tribe is coordinating with Idaho Department of
Fish and Game, University of Idaho, and other co-
managers to collect data to determine the biological
response to the habitat restoration projects



Upcoming projects — 2014

* Substrate Enhancement
Pilot Project in existing
sturgeon spawning areas

* Rock will be placed by
barge (no SOR request)

* Includes two sites -
Shorty’s Island and
Myrtle Creek
with 1 acre patch at
each site



Upcoming projects — 2015 & 2016

* Straight Reach & Bonners Ferry Islands Projects

* Construction sequence TBD. EA for projects in
development. Will make SORs for both.



The approved lower flows during construction:
* Allowed for pool excavation
* Allowed for construction of spur dikes

* Facilitated placement of large wood structures
* Allowed for construction to be completed in one season




Bonneville Powerhouse Two
Turbine Operations Summary




1999 Bonneville Powerhouse 2 Bypass Relocation

2002 COE starts on FGE Improvements at
Powerhouse 2 (Fully Implemented in 2007)

2008 — 2009 Second Powerhouse Fish Condition
Testing Conducted (Debris limited testing in 2008)

2012 FPOM Forms Task Group to create a change
form outlining possible operations at Bonneville
until modifications at powerhouse 2 are complete

2013 COE Installs and tests TRD’s (Turbine
Reduction Devices)



JUVENILE BYPASS
CHANNEL

ORIFICE

VBS

TURNING VANE

STS




Unit Flow | VBS Flow (ft3/s) VBS Flow (ft¥/s)
(ft3/s) no TRDs TRDs modeled
12,000 219
15,000 272
18,000 328 366




TRD’s testing complete

Change form for Bonneville Turbine Operations
Submitted to the COE (Waiting for Response)

System Operation Request (SOR) submitted on May
28, 2013 due to high descaling and mortality
assoclated with sockeye (Partially Implemented)

COE had Researchers Review Past Survival data for
different turbine operations



TRD testing — COE reviewing model and data. Will
likely pursue other means to alter flows into the
gatewell given mediocre TRD results

Fish Passage Plan (FPP) change forms being
reviewed and new ones due for the 2014 FPP

Regional parties will review new data and continue
to monitor fish condition In season

Outcome of submitted change form will determine if
TMT is still the primary forum where this issue will
be dealt with..............
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COLUMBIA RIVER REGIONAL FORUM
TECHNICAL MANAGEMENT TEAM

Year End Review

December 12, 2012

FACILITATORS’ SUMMARY NOTES
Facilitator: Robin Gumpert
Notes: Emily Plummer

The following notes are a summary of the year-end review meeting and are intended to point out
future actions or issues that may need further discussion at upcoming meetings. These notes are
not intended to be the “record” of the meeting, only a reminder for TMT members.

Welcome and Introductions - DS Consulting Facilitation Team

The Facilitator, Robin Gumpert, welcomed the group to the Columbia River Technical
Management Team Year End Review. She encouraged participants to use the YER as an
opportunity to reflect and think critically and creatively about how the 2013 TMT experience can
inform process and operations for 2014. The DS Consulting Facilitation Team provided
comment sheets to be filled out during the presentations. The comment sheets will be used to
capture lessons learned for future management and will be collected and compiled by the
Facilitation Team for later TMT discussion.

2013 Conditions Review: What were the water, weather and fish conditions that existed
throughout the year? How did this year compare to others? Is there something we can learn from
this? Is there anything unique that bears sharing?

2013 Water Management Review - Kasi Rodgers, COE Division

Kasi reviewed the water and temperature profile for the year, describing 2013 as a relatively dry
year despite what started out looking like a good water year with a wet spell from October
through December 2012. Warm and dry weather started in January and continued through
March; February, which is usually the wettest month, was dry in 2013. April brought cooler
temperatures and peak runoff was in May with some rain on snow events. Flows dipped below
average as temperatures rose with the first heat wave in June. July and August were warm and
dry with only 25% of the average rainfall, lightening and resulting fires.

Parts of Idaho and some areas in Oregon saw severe drought in 2013. From April through
August, the water supply forecast was average and steady. Mica operated below the flood
control space, and Arrow came close to operating in the flood control space in April. Grand
Coulee inflows would have exceeded the flood control space if they were not able to regulate
inflows with upstream projects. Daily average flows at The Dalles peaked at 338kcfs, with peak
unregulated flows at 503kcfs and average peak unregulated flows of 507kcfs. Overall, 2013 had
the 49™ highest flows recorded between 1929 and 2013, with 87Maf. It was noted that the shape
of the forecast is vital in planning operations and that, through comparison of past water years
and ESP forecasting, forecasters can help show shape.
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2013 Weather Review and 2014 Forecast- Kyle Dittmer, CRITFC

Kyle reported on the annual weather forecast: his 2013 forecast was the 2™ best forecast that he
has generated. Summer was dry and not too hot, with few air temperature records. Winter was
below average as well, with a poor snow season. September brought a major rain event across
the Northwest.

Moving into 2014, the Climate Prediction Center Forecast is showing near average precipitation
with colder temperatures throughout the winter season. ENSO signals are suggesting a neutral
year with El Nino conditions potentially shifting towards La Nina conditions. Kyle forecasts
slightly warm, but near normal temperatures, high variability and extremes, with heavy rain
events, dry spells and floods. Spring is expected to be wet, with an estimated 102Maf (101% of
average) of water at The Dalles between January and July. Four snow events are likely between
December and mid-March.

Fish Passage - Charles (Charlie) Morrill, WDFW, & Brandon Chockley, FPC

Adult summary
Charlie reported on adult fish counts for 2013-
e 2013 was a good year for some fish and a bad year for others.
o Fall Chinook counts at Bonneville set a new record high for recent years
0 Coho counts at Bonneville although slightly better than 2012 were still only
slightly more than half the 10 year average
e High water temperatures at Lower Granite had an effect on sockeye numbers
0 There was an abnormally large difference (~25%) in sockeye counts between
Lower Granite and Little Goose.
e Steelhead counts at Bonneville were about the same as last year but only about 60 % of
the 10 year average. Wild steelhead counts at Bonneville were up from 2012 and about
11 % below the 10 year average. At Lower Granite, Hatchery steelhead counts were
only about 60 % of the 10 year average. Wild steelhead counts were about 77 % of the
10 year average.
e Lamprey numbers were also low in 2013; however, the Mid-Columbia counts seem to be
improving, one potential cause could be pheromone emittance from juveniles
0 Lamprey had a difficult time passing The Dalles and the counts decreased
between Bonneville and The Dalles
0 19 lamprey passed Lower Granite
= |t was noted that lamprey counts that are taken during the day do not
reflect the entirety of the runs. Day and night counts at Bonneville show
around 85,000 passed; day and night counts at Lower Granite hit 180
versus 19 recorded during day only counts.
=  Only 1% of lamprey that passed Bonneville made it past Lower Granite.

10 Year 2012 2013

Spring Chin: BON A:141,700/J:20,300 | A:158,100/J:7,600 A:83,300/J:33,800
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Priest Rapids

A:13,200/J:1,400

A:19,500/J:1,000

A:13,700/J:1,300

Lower Granite

A:53,400/J:9,900

A:66,400 /J:3,500

A:35,000/J:2,000

Summer Chin: BON

A:87,500/J:17,600

A:81,700/J:12,200

A:93,100 / J:26,200

Priest Rapids

A:53,900/J:2,600

A:50,700/J:2,000

A:71,100/J:3,200

Lower Granite

A:16,000/J:5,600

A:13,200/J:1,700

A:8,400/J:7,600

Sockeye: BON A:177,600 A:515,700 A:185,500

Priest Rapids A:154,800 A:408,300 A:163,100

Lower Granite A:613 A:470 A:757

Ice Harbor A:425 A:453 A:895

Lo Mo A:530 A:486 A:1,014

Little Goose A:508 A:453 A:996

Steelhead: BON A:363,800/W:111,300 | A:234,900 / W:85,300 | A:233,900/W:99,100
Lower Granite A:179,000/W:43,900 | A:110,100/W:31,200 | A:107,700/W:33,600

Fall Chinook: BON

A:389,00/J:61,200

A:350,200 / J:124,200

A:953,200/J:11,100

Priest Rapids

A:36,900/J:5,600

A:54,800/J:10,500

A:263,980/J:18,500

Lower Granite

A:18,900/J:14,100

A:34,700 / J:22,000

A:56,600 / J:22,300

Ice Harbor A:24,300 A:38,500 A:57,850
LoMo A:22,000 A:33,500 A:53,400
Little Goose A:19,200 A:34,800 A:55,200
Coho: BON A:120,300 A:55,000 A:59,600
McNary A:21,300 A:16,800 A:12,100
Lower Granite A:2,700 A:2,400 A:2,100
Lamprey: BON A:34,000 A:29,200 A:29,000
The Dalles A:8,400 A:6,200 A:8,700
McNary A:3,300 A:970 A:1,570
Lower Granite A:32 A:48 A:19
Shad: BON A:2.8M A:2.4M A:3.7TM
McNary A:923,000 A:675,000 A:1.2M
Hungry Horse A:179,000 A:176,000 A:194,000

Juvenile Summary

Brandon reviewed passage timing of juveniles compared to ten-year averages:

Lower Granite:

April

No Kokanee in 2013
Coho timing coincided with peak flows; the majority of the Coho were hatchery fish
Chinook timing was fairly normal with a spike in late October
2013 was the 3" year that juvenile lamprey were recorded as a target species and were

part of the PIT tag study

There was a short spill period over FOP between mid-late May
Fish were collected and transported beginning in April
Yearling Chinook timing was similar to the last 10 years
Sockeye had a tight period, which is not uncommon; the 10% end date was in the end of




TMT 2013 Year End Review Facilitators’” Summary

Lamprey are escaping the sample tank and thus collection estimates are not accurate for
Lower Granite; escapement was confirmed in 2013, however, also affected 2011 and
2012 estimates

McNary:

Spill slightly exceeded FOP in May and June

e Yearly Chinook had an average year
e Steelhead had a double peak, with 50% by May 10"
e Sockeye timing was similar to the previous 10 years, however, the end of the run was a
bit early, with 50% by May 16"
e Coho and Chinook had average years
e No Lamprey ammocoetes were sampled this year (only 1 sampled in 2012), it is
uncertain why, however, may potentially be due to impact from screens
Rock Island:
e Yearling Chinook were pretty much on average, with a late beginning and 50% date on
par with past years
e Steelhead peaked earlier than average, with 10% by May 16"
e Sockeye were average
e Coho were average, however, the run ended a bit early towards the end of May
e Chinook were average
e Not many Lamprey ammocoetes were collected, however, some macropthalmia were
collected
Bonneville:

Chinook had a good and relatively average year, however, both the 10% and 90% dates
were earlier than normal

0 The 10 year averages still reflect the 2009 Spring Creek Hatchery releases
Steelhead were slightly earlier with a double peak
Sockeye and Coho were the same as previous years
Fewer Lamprey ammocoetes were collected than the last 2 years; not many
macropthalmia were collected past August

Brandon reported on noteworthy events of 2013: There was a decrease in Chinook and Sockeye
mortality at Bonneville compared to 2012. The weighted average macropthalmia mortality at
Bonneville is lower than 2012, however, still high. And the weighted average sub-yearling
Chinook mortality at Lower Monumental is higher than it has been in the last 12 years. Sub-
yearling descaling at Lower Granite and McNary is high, in fact higher than the last 12 years at
McNary. Descaling at Lower Granite was particularly high from August through October, it is
unclear why.

Reservoir Operations Review: How effective were the proposed actions (SORs) at achieving
desired results? What changes might be necessary to enhance results in the future? How did this
year compare to others?
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Libby Operations - Joel Fenolio, Corps Seattle District, Dave Wills, USFWS, & Paul Wagner,
NOAA

Joel Fenolio reported that Libby Dam reached it’s peak pool for 2013 on July 6", with an
elevation of 2,457.74ft. June brought unprecedented rains, increasing reservoir elevations.
Inflows between April and August were 111% of average.

The forecast will be updated prior to water year 2015 to tie in physical conditions and will no
longer include climatic variables due to a lack of tele-connection between climatic conditions
and the forecast. The new forecast will incorporate precipitation and snow-water-equivalent.

In addition to flood control, the two main 2013 BiOp operation goals were a double peak flow
for sturgeon and lower outflows in September for the Kootenai habitat restoration project:

As a result of 2006 and 2008 BiOp revisions, it was agreed that the project aim to raise flows
during the peak of the sturgeon pulse to spill up to 10 kcfs above powerhouse capacity to try and
simulate the historical, pre-dam peaks. The first attempt was in 2010; 2011 had enough in river
water that spilling up to 10 kcfs was not needed. Heavy flows in 2012 resulted in an even higher
than seen in the previous two years on the 3 year experiment. With the three years of testing,
there was no discernible change in sturgeon migration. In 2013, a double pulse operation was
implemented: the first pulse was intended to assist migration and staging; elevations were held
up to the second pulse which was intended to encourage spawning. In 2013 there was no spill
test and a double pulse was implemented in May and June to see how sturgeon responded. The
Corps was expecting to avoid double peaking after the sturgeon flows were extinguished,
however, due to a large rainstorm in the upper basin they had to spill 10-11 kcfs because refill
was reached sooner than expected. The rainstorm hit Canada hard, with 1/3 to % of the
precipitation seen for the entire month on June 2012 (June 2012 was the record June for
precipitation on record) of the total average rainfall delivered within 3 days.

Dave Wills reported that the double pulse operation was implemented well and more spawning
occurred in a shorter amount of time towards the end of the 2™ pulse. Generally, they did not
see a large effect in migration or spawning behaviors. However, they are still working to analyze
the data. Next year, the same operation will be implemented to allow for data comparison. It
was noted that the double pulse has a positive impact for other species. Dave also reported that
more hatchery sturgeon were reported below Kootenai Falls than in previous years: over 70 were
below the falls this year as compared to 32 in 2012 and 7 in 2011, they are currently monitoring
these changes.

Participant Question: Are the sturgeon tagged?
Response: Yes, fish are tagged using Vemco and PIT tags. However, they are not yet
monitoring movement.

Participant Question: Are age and spawning classes known for the sturgeon collected in 2013?

Response: Yes, this information can be derived from the PIT tags. Most of the sturgeon
collected in 2013 were hatchery fish. It takes sturgeon 11 years to reach spawning age and the
majority of the hatchery fish are not old enough for spawning.
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Participant Question: Were you previously aware that the system could absorb that large of a
precipitation input?

Response: The project was lucky that there was not a lot of snowpack when the heavy
rains hit, if so, the project would have had to spill more. Forecasting is vital for the Libby
operation, so refining the forecast to be as accurate as possible is important. The project adjusts
reservoir space in June, however, weather is unpredictable and they had never seen this large of
input in the last half of June prior to 2013. Large summer precipitation events coming from the
Rockies and NW occurred in 2012 and 2013 and may be a new trend.

Joel reported on the Kootenai habitat work, which has been ongoing for the last three years and
will continue through the next three years. For two months prior to the in-water work, two units
were out for maintenance and only three units were running. In September, the in-water
restoration work required that the project target 2,449’; the project released 8kcfs instead of the
normal 6kcfs in September. For the 2014 season, the Kootenai project will focus on substrate
restoration via barge and will not need a lower flow for in water work. TMT will set the
elevation band in March and April.

Participant Comment: Montana would have like to hold the band stable from August through
September. Once the flood control operation has been fulfilled, partners need to agree on
outflows that meet the needs of the project and benefit downstream fish. One idea is to target an
outflow instead of an elevation.

Hungry Horse Operations - John Roache, BOR

John reported that overall, Hungry Horse (HGH) was a little above average for both the
forecasted and observed inflows. Throughout the last few years, early and higher April inflows
have made the end of April target more difficult to meet. This year, HGH had to spill for a few
days to help control refill; additionally, HGH had transmission restrictions which limited the
hydraulic capacity of the power plant. John noted that due to farmland flooding in 2011 and
2012 and feedback from local landowners, NWS Missoula changed the flood stage at Columbia
Falls from 14’ (51,000cfs) to 13” (44,000cfs). The change in flood stage is not expected to have
a significant impact on HGH operations and BOR will attempt to reduce HGH discharges when
Columbia Falls stage exceeds 13’.

Participant Question: How and when are you going to shape the water that would have been
moved?

Response: The water will still be released during the spring, however, may be reshaped
by a few weeks during the spring period. The reduced flood stage will make operations a bit
more challenging depending on flows.

Grand Coulee Operations - John Roache, BOR

John reported that the drum maintenance was deferred in 2013 and BOR also began overhauling
the 3" powerhouse units in 2013. A recent arc flash incident in the left powerhouse have taken
the pumps and PGs out of service, fortunately it was outside of irrigation season so there is no
impact to irrigation supply to the Columbia Basin Project. John also reported on the chum
operation, noting that The Dalles forecast highly influences the April 30" flood control elevation
at Grand Coulee. This past year drafting started in January in anticipation of near average
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runoff, however, a drastic decrease of 12 Maf over 18 days in The Dalles water supply forecast
meant that Grand Coulee did not have has much storage to draft out as expected. This caused a
challenge for the project to find a balance between chum and spring migrants and resulted in a
day by day operation for chum. The result was a reduction in the chum protection level in late
February which was coordinated at TMT.

Upper Snake Flow Augmentation- Ted Day, BOR

The NOAA Fisheries 2008 Upper Snake BiOp requires that BOR provides up to 487 Kaf of extra
water above Brownlee between April 3 and August 31, with the goal of providing at least 427
Kaf in all but the driest of years. Where possible, BOR attempts to shift flows from August to
earlier periods, while staying within the parameters of the Nez Perce Agreement and state water
law. Typically, the extra water is derived from a combination of rented water, natural flow water
right purchases and leases, and uncontracted storage. However, 2013 was a bad water year for
all of the Upper Snake basins, making it very challenging to meet the 427 Kaf target. The Snake
and Boise reservoirs were not able to refill completely and there was limited water available for
rent; the majority of the Snake and Boise flow augmentation water came out of the system in
May. The Payette system did refill, but less rental water was available than in recent years. In
order to hit the 427 Kaf target, BOR had to utilize an additional 33 Kaf from the Payette Basin
normally dedicated to maintaining minimum pools and winter releases. In addition, BOR had to
use a large portion (83 Kaf) of its Palisades power head account. This was the first year since
2007 that BOR was not able to provide the full 487 Kaf.

Dworshak Spring/Summer Operations - Steve Hall, Corps Walla Walla District

Steve noted that it was a dry year for Dworshak, between 70-80% of normal. The water season
started off with a steady decline and then an increase in precipitation in April; the forecasts
tracked well. The BiOp requires that the project operates to flood control as much as possible,
targeting 1, 535 end of August; this target was met. Additionally, the Nez Perce Agreement
requires 200Kaf release resulting in 1520’ end of September; this target was also met.

There was not a shift in flood control to Grand Coulee because the early and short runoff period
resulted in insufficient inflow to fill above flood control and allow for the shift in space. Even
still, they were able to implement the spring augmentation. The project refilled early in June,
which was possible due to early runoff and no flood concerns. Temperature augmentation took
place at the end of June; there were 2 temperature exceedences that exceeded the BiOp
temperature requirements. This was due to a limited amount of water to work with to augment
temperatures (the project ran out of water in September), Hells Canyon releases, and a wind
event that warmed the water. There were no TDG exceedences.

Review of Specific Operations: What was learned about specific operations that were requested by
TMT members or other regional entities? How effective were these operations in achieving the
intended goal? Should they be continued or modified in future years? Why or why not?

Juvenile Salmon Survival for 2013, Juvenile Transport Adult Returns - Steve Smith, NMFS
Science Center

Steve provided an update on juvenile migration conditions, travel time and smolt survival. The
Spring 2013 had warmer than average water conditions, higher than average spill, low flows, and
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a shorter migration time. Smolt spring survival rates were below average, with a brief peak in
May. Sub-yearling Chinook survival was above average, except at Lower Granite. Sub-yearling
Chinook survival from the Snake River Basin hatcheries was 66.7% and 55.5% from the Upper
Columbia hatcheries. Steelhead survival in the Upper Columbia was 38.4%; both species
survival rates were below average in the Upper Columbia. Sub-yearling Chinook tagged at the
Snake River traps had low reach survival estimates; NOAA is unsure why estimates are low.
Steve reported that there were large differences in Steelhead survival in the Lower Monumental
to Ice Harbor reach, as well as the McNary to Bonneville reach. This could be due to an
assumption violation in the model, however, that was not confirmed. Overall, the sub-yearling
Chinook survival was average, at 52.5%, and Steelhead were the lowest in the last 5 years, with
50.1%.

The transportation study includes PIT tagged yearling Chinook and Steelhead that are collected
at Lower Granite and either transported or bypassed in-river. Over 1/3 of the wild and hatchery
smolts were transported in 2013: 36% of wild Chinook, 31% of Chinook, 40% wild Steelhead,
and 36% of hatchery steelnead. Due to improved in-river conditions, the benefit of
transportation was reduced between 2008-2011. In June 2013, sub-yearling Chinook were
tagged and released upstream of Lower Granite, in this sample, bypassed fish had higher survival
rates than transported fish.

Bonneville Turbine Operations, SOR 2013-3 Summary, Tom Lorz, CRITFC

Tom reported on the turbine reduction devices (TRDs) installed in PH2 at Bonneville. The
TRDs were installed in 2013 as a result of a 2012 change form requested by FPOM, aimed at
minimizing juvenile descaling and mortality in PH2. He noted that there was a slight increase of
fish moving through PH2 after installation of the TRDs, however, there was still significant
Sockeye descaling. In May, FPAC submitted a SOR to address the Sockeye descaling and
mortality; the SOR was partially implemented. Additionally, a change form was submitted for
the turbine operations; however, it is still pending. Another change form will likely be submitted
in 2014. Moving forward, there will need to be more modeling and analysis of the TRDs in
order to help determine a long term solution that meets both TDG and BiOp requirements.

Performance Standard Testing, Eric Hockersmith, Corps Walla Walla District

Eric reported on the performance standards outlined in the BiOp which the action agencies are
required to achieve and maintain at all of the projects. He noted that the standards require that
there is a 96% passage survival rate for spring migrants (yearling Chinook and Steelhead), and
93% for summer migrants (sub-yearling Chinook). In 2013, passage survival was tested at Little
Goose and Lower Monumental on the Snake; the Lower Columbia projects were not tested. For
the test, run of the river juveniles were collected and tagged. They collected fish from June to
July, testing 77.5% of the out migrating sub-yearlings. Snake flows during the study were low; it
was the 9" driest June in the last 85 years. Eric noted that at Little Goose there was not a lot of
delay in the forebay, however, the tailrace egress took longer this year. Predation increased due
to the longer tailrace egress rates; it is unclear if the predation was from fish or birds. Survival at
Lower Monumental was higher than at Little Goose because there was less tailrace egress delay.
Regardless, for both of the projects tested, the BiOp Precision Level Standard, spill targets, and
Columbia Basin Fish Accord metrics were met. The BiOp survival standard was not met at
Little Goose (90.76% survival) and the region is still working to determine if the survival
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standards were met at Lower Monumental (92.97% survival). The 2014 performance standard
testing is planned for McNary (spring and summer migrants) and John Day (summer migrants).

Lower _Granite Adult Passage Delay, Steve Hall, Corps Walla Walla District, Doug Baus,
Corps RCC, Russ Kiefer, IDFG

Steve recapped the summer adult passage delays at Lower Granite. Warm winds in July mixed
with surface water, causing temperatures in the Lower Granite forebay to increase. Water from
the forebay feeds into the adult ladder, this caused the ladder temperatures to increase as well.
Pumps were utilized to mix the surface water with deeper, colder water, however, despite some
temporary relief, warm air and water inputs caused water temperatures in the forebay to warm to
a depth of 50°, causing temperature exceedences. Water that was provided from Dworshak was
warmed from mixing with warm water from Anatone and additional cold water from Dworshak
was not available due to a lack of water and need to maintain the Nez Perce flow period.
Additionally, during the month of August there were outages associated with the roof repair as
well as maintenance associated with unit 1. TMT worked diligently to address the water
temperatures issues, including: unit priority modification, day and nighttime spill operations to
the gas cap, and pumps in the forebay. Despite the efforts, the water remained warm until air
temperatures cooled and there was an increase in precipitation. Doug noted that the region will
need to continue to work together to identify how to adjust operations in the future and potential
long term solutions via structural modifications. It was noted that modifying the pumps is
something that may be addressed in the near term.

Russ reported on adult passage delays and impacts, noting that there were significant delays
between Ice Harbor and Lower Granite. Steelhead had some delays, however, were able to catch
up; fall Chinook were delayed; and Sockeye experienced extreme delays. The delays for
Chinook and Steelhead were similar, however, at different time periods. Russ was uncertain as
to what allowed the Steelhead and Chinook to break after the delay. He noted that when the
Snake River temperatures rise, the fish stray into the Upper Columbia and warm water issues
confront the fish in the Upper Columbia. Although the fish were freed, only one Sockeye made it
to the Snake Basin. Around 25% of the fish from Lower Granite made it to the Snake Basin.

Participant Comment: Maybe changing the July operation to include trapping and hauling at
Ice Harbor would help.

Response: This cannot be done efficiently. Additionally, it is preferable to mimic the
natural migration instead of an artificial migration.

Participant Comment: Reshaping Dworshak water may hedge against the high temperatures in
the future.

Other Lessons Learned? Given the review of conditions, decisions and actions throughout the
day, what are the overarching lessons that could impact future work of the TMT? Are there
themes that might need further discussion at a future TMT meeting or other regional work
group?

Participants were given time to reflect on the lessons learned during the Year End Review
session and were asked to record the lessons learned on the comment sheets. The comments will
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be compiled and provided to TMT for review and discussion in early 2014. Additionally, the
group shared highlights from the day:

e The visual modeling provided in the Lower Granite adult passage delay presentation was
helpful in clearly telling the story.
e The projects and partners have improved data and monitoring, allowing more detailed
information to help identify solutions to issues.
e The water supply forecast has a large impact on operations; however, it is very
unpredictable. The region should spend time working to refine forecasting.
0 The ESP is shifting from a 3 day to 5 day forecast.
= An update on the ESP forecast change will be provided at the January
TMT meeting.
o0 The Columbia River Forecast Group is also working to refine forecasting and can
report to TMT.
e The 2013 water year looks similar to the 2001 water year; sun spot predictions also look
similar for those years.

[Facilitator’s note: the final question will be asked again at a future TMT meeting, allowing the
group time to think about what they saw, heard and thought about at today’s meeting]

Present for all or part of the meeting:

Doug Baus (Corps), Richelle Beck (Grant County PUD), Scott Bettin (BPA), Brandon Chockley
(Fish Passage Center), Ted Day (Reclamation), Kyle Dittmer (CRITFC), Scott English (Corps),
Berry Espenson (Columbia Basin Bulletin), Joel Fenolio (Corps), Russell George (Water
Resources Consultants), Steve Hall (Corps), Laura Hamilton (Corps), Pete Hassamer (ldaho),
Eric Hockersmith (Corps), Russ Kiefer (ID), Jim Litchfield (MT), Tom Lorz, (CRITFC/CTUIR),
Agnes Lut (BPA), Sara Marxen (public), Mary Melema (BOR), Charles Morrill (Washington),
Tony Norris (BPA), Christine Peterson (public), Bill Proctor (Corps), John Roache
(Reclamation), Kasi Rodgers (Corps), Tom Skiles (CRITFC), Steve Smith (NMFS Science
Center), Dave Statler (Nez Perce Tribe), Joel Turkheimer (?), Pat Vivian (Note taker), Paul
Wagner (NOAA), Dave Wills (USFWS), Lisa Wright (Corps)

Robin Gumpert, Jan Kelley, Emily Plummer and Donna Silverberg, DS Consulting Facilitation
Team
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Columbia River Regional Forum
TECHNICAL MANAGEMENT TEAM — OFFICIAL MINUTES

2013 Annual Review of Lessons Learned
December 12, 2013
Notes: Pat Vivian

1. Introduction

The 2013 TMT year-end review was chaired by Doug Baus (COE) and facilitated
by Robin Gumpert (DS Consulting). Representatives of the COE, BPA, Washington,
CRITFC, Idaho, NOAA, USFWS, Montana, BOR, Nez Perce, Idaho and others
participated. This summary is an official record of the proceedings, not a verbatim
transcript.

The purpose of this review was to provide an opportunity for TMT members and
other interested parties to examine management decisions and operations made during
the 2013 passage season in search of lessons learned that could enlighten the 2014
decision-making process.

2. Conditions Review

What were the water, weather and fish conditions that existed throughout the year?
How did this year compare to others? Is there something we can learn from this? Is
there anything unique that bears sharing?

2a. Water Management Review. Kasi Rodgers, COE, reviewed weather and water
conditions and system operations in 2013. The year started out with a plentiful water
supply. Monthly precipitation in 2012 was almost twice normal, which augured well for
2013 fish runs.

However, by December 2012, regionwide water supplies were slightly above normal
and temperatures were warm. Then January 2013 turned completely dry, snowpack
dropped by 16%, and February 2013 continued the dry trend with only 55% of normal
precipitation basin-wide. Conditions in March 2013 were warm; April was cold and rainy.
May brought peak runoff conditions early in the season, the result of a region-wide heat
wave that hit the Pacific Northwest and Southwest simultaneously. After a second heat
wave in July, snowpack throughout the Columbia River basin was depleted. Conditions
remained warm and dry, with only 25% of normal precipitation basin-wide in July and
August. Dry lightning ignited many wildfires in August.

While precipitation overall for 2013 was around 100% of normal, that statistic fails to

reflect big disparities throughout the region. Some areas in the Snake River basin
experienced severe drought in July, although 2013 was labeled a typical year.
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The official COE forecast, based on the fifth working day of the month, was 105% of
normal in January and never dropped below 90% of normal for the rest of the year. It
ended with 87 MAF at The Dalles, about 99% of normal flows. RFC forecasts were
generally accurate all year long.

Mica Dam finished the year at an elevation far below its flood control space
requirement. The Dalles Dam, a measuring point for system flood control, had a peak
unregulated flow of 507 kcfs. (Peak unregulated flow represents what flows would have
been with no dams in place.) This year, actual peak flows at The Dalles were 338 kcfs
during the first heat wave in May. This year had the 49™ highest flow volume from 1929-
2013, with an April-August runoff volume of 87 MAF at The Dalles.

Questions and comments:

e Q: Are the differences between actual flood control elevations and the required
flood control elevations a management issue, or are other factors involved
besides flood control (Dave Statler, Nez Perce Tribe)? A: At Libby, if there is a
December January draft and inflows don’t match minimum flows, there will be
extra draft (Bill Proctor, COE). Mica Dam, which drafted heavily for power, also
had a complete powerhouse outage during the freshet in May-June and drafted
deeper into its reservoir. This is not unusual for Mica in spring.

e Q: Regarding the 2013 water supply forecast at The Dalles, given that the critical
time for water availability is the migration period from March-May, what was the
operational decision process this year? How did January-February precipitation
and snowpack influence the decision on when to start refilling projects? (Pete
Hassemer, Idaho) A: While the RFC in general could better answer this question,
the COE in January and February 2013 started inquiring when the projects
should be refilled (Kasi Rodgers, COE). Some water management data points
don’t show in the analysis posted online for discussion, and the Action Agencies
keep adjusting operations based on what is known at the time (Tony Norris).

e Comment: The ESP forecasts are timely for water management purposes, but
shape can be critical if not predicted correctly (David Wills, USFWS).

2b. Weather Review in 2013 and Forecast for 2014. Kyle Dittmer, CRITFC, gave a
presentation. While 2013 was extremely dry, it could have been hotter given the
prevailing conditions. Precipitation throughout the year was below average. There were
three major snow events and an inch of snow in the Portland area. It was a poor year
for snowpack. The 2013 water supply forecast was 102 MAF, 92% of normal, which
came close to the actual amount of 97.7 MAF. The December forecast is for below
normal temperatures across the Northwest over the next several months, with slightly
more precipitation in Montana than normal.
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In terms of La Nina/El Nino cycles, which are related to sun spots and sea surface
temperatures, the current sun spot cycle is peaking. This leads to La Nina events.
Before the cycle peaks, El Nino events are more likely. Sun signals over the past 3-4
years have been unusual, with a trend toward La Nina conditions. Typically this would
result in cooler, wetter conditions in the Northwest, but the sun signal is indeterminate at
this time.

In early 2013, conditions briefly veered toward EI Nino for one month, while in recent
months the Northwest has moved toward cooler and wetter La Nina conditions. This
suggests that 2014 could be a mirror image of last year, as wet as 2013 was dry. In
general, the trend is toward ENSO-neutral conditions with more variability in weather.

The forecast for 2014 is for near-normal temperatures, near-average precipitation, and
possibly a higher unregulated flow than in 2013. Flows in spring 2014 are likely to be
105-115% of normal, with high variability in the forecast and heavy rain events
interspersed with dry spells.

The CRITFC preseason forecast for 2014 is 102 MAF for January-July on the Columbia
River, 101% of normal. The RFC forecast is 95 MAF for the same period.

Questions and comments:

e Q: Would you characterize the weather above Lower Granite Dam last summer
as not being hot? (Charles Morrill, Washington) A: Heat spikes came and went
quickly, which was unusual (Kyle Dittmer, CRITFC).

2c. Fish Passage Conditions Review. Charles Morrill, Washington, gave an adult
salmon and lamprey presentation, followed by a presentation on juvenile passage by
Brandon Chockley, FPC.

2c (i). Adult salmon and lamprey passage summary: Morrill reported that 2013 was
a good year for some species but not for others.

e Spring chinook adult passage at Bonneville dropped to 83,000 this year
compared to a 10 year average of 141,000. The 2013 count is down from
158,000 in 2013. The 2013 Bonneville jack return was 33,800 which was above
the 10 year average of 20,300. In the past, jack returns have been associated
with good adult returns the following year. However, that is no longer the case for
spring chinook. The 10 year average for spring chinook at Lower Granite is
53,400 fish. This year, 35,000 adult spring chinook returned to Lower Granite.

e Summer chinook returns to Bonneville were 93,000 in 2013, exceeding the 10
year average of 87,000 and the 2012 count of less than 82,000. Summer chinook
jack returns to Bonneville in 2013 were 26,200 compared to a 10 year average of
17,600. The 2013 summer chinook jack return was more than double that of
2012.
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Sockeye returns at Bonneville broke records in 2012 with almost 516,000 fish.
The 2013 count was 185,000 adults, just above the 10 year average of 178,000.
Priest Rapids sockeye originating in the Upper Columbia broke records last year
at 408,000 returns, compared to a 10 year average of 155,000. This year’s count
of 163,000 fish is slightly above the 10 year average.

Sockeye returns at Lower Granite were 757 fish this year, compared to a 10 year
average of 613 fish and a 2012 count of 470 fish. It was noted that in 2013,
approximately 25% of the sockeye run was lost between Little Goose and Lower
Granite dams. Temperature increases in the Snake River tend to hit sockeye
hardest.

Like sockeye, fall chinook returns at Bonneville had a record-setting year, with
953,000 adults compared to a 10 year average of 389,000 adults. The 2012
count was only 350,000. The 2013 fall chinook jack return was 111,000
compared to a 10 year average of 64,000.

Fall chinook also had a good year at Lower Granite, with 57,000 adults returning,
compared to a 10 year average of almost 14,000 adults. Fall chinook jack returns
were 22,000 in 2013, very close to the 2012 count. The 10 year average is
14,000 fall chinook jack returns.

Steelhead returns to Bonneville were disappointing in 2013, with only 234,000
compared to a 10 year average of 364,000 adults. The wild component count
also dropped, with only 99,000 this year compared to a 10 year average of
111,000.

Steelhead returns to Lower Granite were 179,000 for the 10 year average and
108,000 in 2013, compared to 110,000 in 2012. The wild component was 34,000
fish at Lower Granite this year, compared to a 10 year average of 44,000. The
steelhead B-run took a bigger hit this year than the A-run.

Coho passing Bonneville were only 60,000 this year, half the 10 year average of
120,000. Coho passing Priest Rapids were only 12,000 this year, compared to a
10 year average of 21,000. At Lower Granite, the 10 year average for coho adult
returns is 2,700, compared to the 2013 count of 2,100 adults.

Lamprey passage was similarly disappointing. The 10 year average at Bonneville
is 34,000 adults; this year it was only 24,000, and last year, 29,000. Adult
lamprey have a particularly difficult time getting past The Dalles; this year’'s count
was 8,700 adults, an improvement over the 2012 count of 6,200. The 10 year
average at The Dalles is 8,400 adult lamprey returns.
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e Shad counts at Bonneville were 3.7 million this year, compared to a 10 year
average of 2.8 million. Shad counts at McNary were 1.2 million this year,
compared to a 10 year average of 923,000. Shad counts on the Snake River at
Ice Harbor were 194,000 this year compared to a 10 year average of 179,000.
The 2012 shad count at Ice Harbor was 176,000.

Morrill will provide a final update on run sizing at the Columbia River mouth when this
year’s data are all summarized. The data presented today are preliminary and subject to
revision.

Questions and comments:

e Comment: Lamprey counts at Bonneville are based on day counts only, which
don’t give a clear picture of adult lamprey passage. For example, at Lower
Granite the estimated passage would be 180 lamprey according to the day and
night counts combined, instead of 119 according to the day count only. Suggest
the Action Agencies consider overall adult lamprey passage efficiency from
Bonneville to Lower Granite, which is currently around 0.2% (Dave Statler, Nez
Perce Tribe).

e Q: Do the mid Columbia counts for lamprey indicate that passage is improving?
(Paul Wagner, NOAA). A: There’s no clear answer on this at present (Morrill).

e Q: Are there any patterns in hatchery vs. wild jack returns that could affect the
2014 run forecast? (Christine Peterson, BPA). A: Probably a better correlation for
jack returns would be fall chinook, not spring chinook (Morrill).

2c (ii). Juvenile fish passage summary: Brandon Chockley, FPC, reported and gave
a presentation showing returns in relation to flow and spill at the various projects. This
year he added a black line showing court-ordered FOP spill at Lower Granite to help
identify periods of spill that exceeded FOP requirements.

Lower Granite:

e Yearling chinook run timing in 2013 was similar to that of the past 10 years. The
90% passage date for subyearlings was a little earlier this year than the 10 year
average. There was a brief period of spill above FOP at 20 kcfs at Lower Granite
only. Fish collection began at Lower Granite on April 27, and the first barge left
on April 28. Chockley noted that about 18% of spring chinook and 28% of
steelhead had already passed Lower Granite this year before transport started.

e Sockeye timing at Lower Granite was tight this year, which is not unusual. The
10% passage date was May 15. When Dworshak spills in spring, kokanee may
pass downstream and be counted at Lower Granite as sockeye. However, this
year there was no spring spill from Dworshak, so no kokanee reached Lower
Granite. This skews the 10 year average for sockeye at Lower Granite.
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Subyearling chinook passage was quite normal, with a 50% passage date of
June 9 compared to the 10 year average of June 10. There was a spike in
subyearling chinook numbers late in October 2013.

This is the third year in a row that juvenile lamprey passage was monitored as a
target species. Past years’ suspicions that lamprey are escaping the sample tank
were confirmed this year when fewer PIT tagged fish were counted leaving the
sample tank than entered the previous day. This observation applies to both
macropthalmia (actively migrating lamprey that have eyes and mouth) and
amocetes (juveniles in larval form). Because of escapement at the sample tank,
juvenile lamprey counts since 2011 are considered to be underestimated.

McNary:

Despite spill in excess of FOP levels at McNary, 2013 was an average year for
yearling_chinook timing.

Steelhead passage had a double peak, with a 50% passage date of May 5
compared to the 10 year average of May 15.

Sockeye had a 50% passage date of May 16, similar to recent years. However,
this year's 90% passage date of May 25 for sockeye preceded the 10 year
average which is in early June. Although the juvenile sockeye run started early
this year, the beginning and middle of the run timing was more normal.

Coho and subyearling chinook had an average year at McNary in 2013. It was
noted that McNary passed almost no juvenile lamprey in 2013.

Rock Island:

This was an average year for yearling chinook passage at Rock Island Dam. The
10% passage date was later than the 10 year average, but the 50% passage
date was close to normal and the 90% date landed right on the 10 year average.

Steelhead passage occurred earlier than the 10 year average, with the 10% date
on May 16.

Sockeye and coho had an average year at Rock Island.

Bonneville:

Yearling chinook had a good year, with a bit of extra spill above FOP levels in
mid May and a 90% passage date a bit earlier than the 10 year average.
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e Steelhead passage enjoyed a peak at Bonneville, with slightly earlier timing than
the 10 year average.

e Sockeye and coho passage at Bonneville were similar to previous years.

e Passage data for subyearling chinook are skewed by the fact that the March
release from Spring Creek Hatchery was eliminated in 2009.

e This year brought a lot fewer lamprey to Columbia sites in both the amocete and
macropthalmia form.

The most noteworthy passage event of 2012 was significant elevated mortality of
subyearling chinook and sockeye at Bonneville. Mortality levels in 2013 were more
normal compared to the past 10 years. (Mortality means sample mortality at the
projects, not survival estimates.) According to these estimates, subyearling chinook and
sockeye did better this year at Bonneville than in 2012.

Another noteworthy event is the weighted average descaling rate for subyearling
chinook at Bonneville, which exceeded 1% this year for the second time in 11 years.
Descaling rates at Lower Granite were similar to 2012. Clearly, something caused
elevated descaling rates of subyearlings at Bonneville in August and September of the
past two years. There was discussion of times and species most affected by descaling.

3. Reservoir Operations Review

How effective were the proposed actions (SORSs) at achieving desired results? What
changes might be necessary to enhance results in the future? How did this year
compare to others?

3a. Libby Operations Panel Discussion. Joel Fenolio, COE Seattle; David Wills,
USFWS; and Paul Wagner, NOAA, gave a retrospective of Libby operations this year.
They discussed winter elevation targets and forecasts, spring impacts on sturgeon and
salmon, and summer flows and elevation targets including the Kootenai Tribe’s ongoing
habitat work for sturgeon.

3a (i). Winter elevation targets and forecast modifications: Joel Fenolio gave a
presentation and led a discussion of possible modifications to Libby operations. There
was about an 800 KAF swing between the Libby forecasts for 2011 and 2012.

The forecast for April-August 2014 runoff volume was 5500 KAF, which set the end of
December flood control elevation at 2426 feet, a full relaxation. (If the forecast is for
more than 5900 KAF, the end of December target is interpolated between 2411-2426
feet.) Full relaxation will take the Libby reservoir elevation higher than ever before by
the end of December; the effects of this remain to be seen. The COE is currently in the
process of updating the forecast method for Libby using physical parameters such as
snowpack and precipitation.
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There were two major operational goals at Libby this year: a double peak in flows
for the sturgeon operation per the USFWS SOR in May, and coordination for reduced
outflows in September-November to support the Kootenai Tribe’s sturgeon habitat
restoration project.

Lake Koocanusa operations from October 1, 2012-April 30, 2013, were
discussed. In January 2013 the forecast went up to 6.9 MAF due to increased
snowpack, which drove the Libby flood control elevation down to 2395.2 feet. The
forecast dried up after that. Refill began on May 1, 2013, and Libby began operating to
VARQ flows of 2 kcfs. The sturgeon operation ran from May 11-June 10. On May 10,
Libby went to full powerhouse for the next 7 days, then backed down to VARQ. For
June, the project went to flat flows of 16 kcfs.

Then a major storm hit June 18-20 and inflows rose to record levels — from 30 kcfs to 90
kcfs in three days. Libby elevation peaked at 2457.8 feet on July 5. The west side of the
Kootenai River basin got about a third of its total annual precipitation in those three
days. The end of July elevation target was 2454 feet, 5 feet from full. Downstream,
Bonners Ferry flood stage rose to elevation 1760 feet, or 4 feet shy of flood stage at
1764 feet.

3a (ii). Spring impact of Libby operations on sturgeon and salmon: David Wills,
USFWS, reported. A three-year effort to move more flows into appropriate spawning
areas ended in 2012 without apparent success. River stages of up to 1766.5 feet at
Bonner’s Ferry do not create conditions for sturgeon to spawn in the preferred spawning
areas. In 2010 the sturgeon pulse didn’t provide much spill, but 2011 was an unusual
passage year because the project ended up having to spill for flood control not
sturgeon. The following year, the sturgeon operation didn’t pan out. The BiOp sturgeon
study officially ended in 2012, and further requests for a sturgeon pulse are unlikely.

For passage season 2013, USFWS and the sturgeon recovery team devised an
operation with two peaks to encourage sturgeon spawning. Data from this operation are
still being analyzed. In terms of future efforts, USFWS is planning a radio-tagging study
to track sturgeon migration on an annual basis.

Questions and comments:

e Q: What type of tag was used for the 2010-12 tagging studies of sturgeon?
(Charles Morrill, Washington). A: Adults were PIT tagged and vemco tagged but
not radio-tagged. (Wills)

e Q: How long will the current sturgeon BiOp remain in effect? Is the USFWS
thinking long term about sturgeon recovery efforts? (Jim Litchfield, Montana) A:
The 2006 BiOp has a 10 year lifespan, but 2012 was the last year of requested
spill for the sturgeon pulse. USFWS biologists will probably request a similar
operation in 2014 as in 2013. (Wills)
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Q: Is there evidence that the hatchery program is contributing to adult spawning?
(Dave Statler, Nez Perce) A: Most of the fish that were sampled below Kootenai
Falls as part of the study were hatchery fish. (Wills)

e Comment: The variable VARQ flow was a successful operation. It increased the
probability of refilling Libby by integrating refill for the sturgeon BiOp into a
defined operation. This is a good approach, although it has some potential risk.
(Paul Wagner, NOAA)

e Q: Did the COE know ahead of time that the system could absorb a heavy
precipitation event, or was that a lesson learned with the VARQ system this
year? Were we just lucky there wasn’t any low elevation snowpack in Bonners
Ferry? (Pete Hassemer, Idaho) A: The last week of May and the first week of
June brought record flows for Libby, which is what VARQ is designed to absorb.
Precipitation in late May and early June of over 90 kcfs has never been seen
before. (Joel Fenolio)

e Q: Is there a trend toward higher precipitation at Hungry Horse in recent years?
(John Roache) A: Because of climate change, the strength of airflows is more
energetic, which has led to more headwater events. (Kyle Dittmer)

3a (iii). Libby summer flow and elevation targets for Kootenai River habitat
restoration: Joel Fenolio reported on special operations at Libby Dam implemented in
2013 in order to facilitate the Kootenai Tribe of Idaho’s Habitat Restoration Project
identified in SOR 2013-01. The 2008 NOAA Fisheries FCRPS BiOp specifies drafting
Libby to 2449 feet by the end of September. In order to implement operations identified
in the SOR (release of 8 kcfs or less from Libby Dam during September and October)
the AA’s have adjusted this specification in coordination with the TMT to target 2449-
2451.6 feet on August 31. The difference of 2.6 feet equates to difference in storage
volume of 6-8 kcfs during the month of September.

Two units at Libby went out of service starting in July. By end August, the elevation was
headed toward 2449 feet. The reservoir reached 2449.1 feet by end August, 2449 feet
on September 2, and 2449.6 feet by end September.

The habitat work in 2014 will probably require an end of August elevation target 3-4 feet
above 2449’. The habitat restoration work will continue for the next three years.

Questions and comments:

e Comment: Montana was concerned when flows dropped to 6 kcfs in mid
September and wanted to hold 8 kcfs for the sake of the wetted perimeter in the
Kootenai River downstream of Libby Dam. In 2014, it would be a good idea to
use the cushion above 2449 feet to manage flows in September and produce a
stable flow that’'s comparable to what was established in August. This will help
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maintain productivity of the river system. Montana’s main goal is to keep flows as
stable as possible from the end of August into September. (Jim Litchfield,
Montana)

e Comment: Once we get past flood control operations, it would be a good idea to
agree on desired outflows from Libby that are conducive to productivity and
provide additional flow augmentation for summer migrants downstream. Lesson
learned: This should be our approach to the future. (Russ Kiefer, Idaho)

3b. Hungry Horse Operations. John Roache, BOR, reported. January 2013 started off
with 116% of average forecasted runoff volume for the January — July period. Actual
January — July runoff volume was 110% of average. In the past few years, it has
become increasingly difficult to manage the reservoir to its April 30 flood control
elevation target after meeting the April 10 BiOp target. This is due in large part to higher
inflows during the second half of April

Recent changes in local conditions have increased the challenges in Hungry Horse
operations. The current transmission restriction in the Flathead Valley means the project
is restricted to 9 kcfs releases instead of the full power plant capability of 12 kcfs. Also,
2013 brought a change in the official flood stage from 14 feet to 13 feet at Columbia
Falls based on local landowner concerns that arose as a result of crop inundation during
the high flows of 2011-2012. The 1-foot elevation change in flood stage at Columbia
Falls equates to about 7 kcfs in flow. This is not significant in terms of water
management, but the Columbia Falls gage may hit flood stage more often as a result of
the change in flood stage.

Hungry Horse will reduce discharges when possible as the Columbia Falls gage rises
above 13 feet. Meanwhile, a backwater effect in Flathead Lake has been observed,
and it is possible that flood stage determination at Columbia Falls will be linked to
elevation at Flathead Lake in the future.

3c. Grand Coulee Operations. John Roache reported. The April-August forecast for
The Dalles is a major controlling factor for flood control operations at Grand Coulee.
After hitting the April 10 BiOp elevation, the project drafts to its April 30 flood control
elevation, then typically refills.

After January 2013, drastic decreases in The Dalles forecast increased the April 10
elevation target. According to the mid January forecast, the April 10 target was 1252.8
feet. The February forecast raised the April 10 elevation by 12 feet to 1276.7 feet.

In February the project drafted to 1272 feet in order to hold 13.5 feet elevation in the
Bonneville tailwater for chum. TMT had to choose between keeping chum redds
inundated and providing water for spring migrants. Releases were stepped down, and
the Bonneville tailwater dropped to 11.8 feet on February 26. Even if Grand Coulee had
filled to 1288 feet before drafting for the chum operation, it would have been possible to
maintain 13.5 feet below Bonneville only until March 1 due to lack of water, Tony Norris,
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BPA, said. Holding 13.5 feet until March 15 would have drafted Grand Coulee to about
1268 feet.

Roache pointed out two factors to keep in mind for 2014
e Drum gate maintenance has to be done every 3 years at Grand Coulee, and it
was deferred in 2013 because the flood control elevation was so high. Deferring

it in 2014 would mean that it has to be done in 2015 regardless of water supply.

e In March 2013, the overhaul of Grand Coulee 3™ powerplant units began and will
continue for the next 12 years.

Questions and comments:

e Q: How will the water releases needed to meet a newly defined flood stage of 13
feet at Columbia Falls be shaped? When was that water moved in 20137 (Russ
Kiefer, ldaho) A: It was still released during the spring period, just reshaped by a
few weeks. (Roache)

3d. Upper Snake Flow Augmentation. Ted Day, BOR, reported. Working within state
water law and the Nez Perce agreement, the BOR in 2013 was able to provide 427 kaf
for flow augmentation, and attempted to shift the water into an earlier timeframe when
it's most effective for fish.

This was a very poor water year on the upper Snake River. Inflows were only 50% of
average in the Boise basin, 62% of average in the Payette basin, and 70% of average
on the Snake above Milner. There were no flood control releases at all on upper Snake
projects in 2013.

Given such scarce water supplies, it was barely possible to meet the 427 KAF BiOp
target for flow augmentation this year. Meeting the 487 KAF target was out of the
question. With limited rental water available, in order to provide 427 KAF of flow
augmentation during April-August, the BOR resorted to using 83 KAF of powerhead
space, a resource of last resort because of its difficulty to refill in subsequent years.
BOR also had to utilize an additional 33 KAF from the Payette basin normally dedicated
to maintaining minimum pools and winter releases. If we don’t get nearly normal runoff
this year, it might not be possible to provide 427 KAF of flow augmentation for upper
Snake fish runs in 2014.

3e. Dworshak Spring/Summer Operations Review. Steve Hall, COE Walla Walla,
discussed how the COE managed to meet BiOp requirements, flood control targets and
TDG limits at Dworshak in light of the 2013 water supply. By the end of 2013, Dworshak
had received only 75% of its normal water supply. The June precipitation that hit Libby
and other areas bypassed Dworshak basin. The project drafted to 1535 feet by end
August and released another 200 KAF for the Nez Perce Tribe in September, which
brought the reservoir elevation down to 1520 feet.
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Spring flow augmentation in April 2013 was 10 kcfs as coordinated at TMT.
There was no flood control shift at Coulee this year because the project was on
minimum discharges in spring and didn’t have the capacity to accept a shift. One
objective at Dworshak is to refill the reservoir when inflows meet or drop below
powerhouse flows of about 10 kcfs. The purpose is to provide optimal flexibility for a
successful refill operation.

A snow flight over the basin in early June found only 8% snow covered area compared
to the 20-30% snow covered area forecasted. The COE was able to refill the reservoir
by June 6-7 and keep it full through June, thanks to a flood control requirement based
on snow covered area. Summer augmentation flows began on June 30, earlier than
normal due to warm temperatures downstream and lack of water.

There were two periods in summer 2013 when Lower Granite tailwater temperatures
exceeded the 68 degree BiOp target. The first event in August was caused by surprises
in Hells Canyon releases. The second event occurred when wind mixed the Lower
Granite pool, warming it at deeper levels than expected and increasing spill
temperatures. This summer, Dworshak came close to its 110% TDG limit. However, the
COE managed to conserve water, and the rest of the year was not a problem in terms
of TDG values.

Questions and comments:

e Q: What happened in May when flows were reduced and volume runoff was less
than expected? (Wagner). A: There was an augmentation period at the
beginning of May when flood control operations conflicted with refill. In a dry year
like 2013, high priority is placed on refill at Dworshak. Starting in mid April, any
time the reservoir elevation falls below the refill curve, refill is jeopardized (Hall).

4. Review of Specific Operations

What was learned about specific operations that were requested by TMT members of
other regional entities? How effective where these operations in achieving the intended
goal? Should they be continued or modified in future years? Why or why not?

4a. 2013 Juvenile Salmon Survival/Juvenile Transport Adult Returns. Steve Smith,
NMFS Science Center, discussed findings from the preliminary 2013 survival memo
released August 28, 2013. The memo includes data gathered through mid November.

Survival: Flows were below average all year except for a peak in mid May. Water
temperatures were cool at the beginning of the season, then rose to higher than
average. Spill percentages were also above average, especially in April when flows
were at their lowest.
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These conditions resulted in shorter travel times and faster migration in 2013 than seen
over the past 4-5 years. No doubt this is also the result of surface structure
improvements and increased BiOp spill.

Survival rates for spring and summer chinook and steelhead from the head of Lower
Granite reservoir to the Bonneville tailwater were a bit above 50% for 2013. About a
third of smolts were transported this year. Survival for fish passing to Lower Granite
pool was unremarkable this year at 66.7%. It was a similarly unexceptional year for
yearling chinook in the upper Columbia.

In terms of travel times, yearling chinook followed the usual pattern. Despite low flows,
travel times were shorter than in the past few years. For yearling chinook, survival in
every reach was higher than average in 2013, except for extremely low survival of fish
tagged at the Lower Granite trap (84.5% compared to more than 90% most years).
These were hatchery and wild fish combined.

Steelhead survival was more mixed. Steelhead passage timing was similar to the last 4-
5 years, taking from 8-18 days on average. However, there were discrepancies in the
reaches between Lower Monumental and Ice Harbor dams, and again in the lower river
from McNary to Bonneville dams. Something unusual is happening that resulted in
disparate experiences for detected and non-detected fish. Estimated returns on a
season-wide basis for fish that were never in a bypass system are apparently higher
than those for fish that were bypassed.

Transport: Analysis of transported vs. bypassed adult returns from 2009-11 does not yet
include 2011 adult returns, but it's clear the benefit of transport has been reduced over
the past 4-5 years relative to early years. This is probably due to improved conditions
for in-river migrants. To evaluate the benefits of transport, transported SARs are
compared to bypassed SARs. If the ratio is less than 1:1, bypassed fish are returning at
a greater rate than transported fish. If the ratio is greater than 1:1, the reverse is true.

In most cases, the adult return rate for transported fish is higher than that for bypassed
fish. There isn’t much difference in the survival rates of transported vs. bypassed
chinook. Furthermore, estimated returns on a seasonwide basis for fish that were never
in a bypass system tend to be higher than those for bypassed fish. Chinook that were
never detected have an estimated 20% higher rate of returns. The estimated return rate
is also higher for undetected hatchery steelhead.

After May 1, transported wild chinook almost always did better than bypassed fish. Until
June 15, SARs for subyearling fall chinook that were bypassed are higher than for
transported fish. Results were similar for fish arriving at Lower Granite, Little Goose and
Lower Monumental. Not enough data were collected from McNary to evaluate survival.
There was discussion of how to account for nondetected fish vs. bypassed fish.
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Questions and comments:

Q: From Lower Monumental to Ice Harbor, survival is 99.6%, while from Ice Harbor to
McNary it's 76.3%. But isn’t the survival estimate for the Ice Harbor-McNary reach a
combination of the two? (Jim Litchfield, Montana). A: The low percentage reflects that
fact that detection rates at Ice Harbor are low. (Steve Smith)

Q: So far, your reports have made no dramatic observation in terms of the relative
performance of transport post-2006. Have we crossed the threshold to dramatic change
now? (Paul Wagner). A: Transport survival rates are still higher than bypassed rates,
but not that much higher. The ratio of benefits clearly has decreased, but transport is
still more beneficial during most of May, particularly for wild steelhead. (Smith)

4b. Bonneville Turbine Operations and SOR 2013-3. Tom Lorz, CRITFC, reported on
mortality and descaling issues in the Bonneville 2" powerhouse juvenile bypass
system. He gave the background leading to these problems. By 2007, modifications to
increase flow to the gatewells were made and it became apparent that the higher flows
were causing increased descaling and mortality. The first reliable data on these issues
were released in 2012. FPOM presented a change form to the COE, which awaits a
response in 2014. The change form requested operational modifications at Bonneville
until a structural fix can be found.

In 2013 the COE continued the ongoing effort to address Bonneville turbine flow issues
with installation and testing of turbine reduction devices. Test results indicate the TRDs
did reduce gatewell turbulence, but did not result in a commensurate reduction in
descaling/mortality so the COE continues to look for ways to control flows across the full
band of operations without descaling/mortality issues.

On May 28, 2013, SOR 2013-3 was submitted to the COE and partially implemented in
response to high descaling and mortality rates of mainly sockeye. COE researchers are
currently reviewing four years of survival data from performance testing at Bonneville in
search of effective solutions. FFDRWG is addressing this technical challenge in detail.
The FPP change forms for 2014 are being reviewed now. Meanwhile, the response to
the change form submitted in 2012 will determine whether TMT remains the primary
forum for addressing gatewell issues at Bonneville.

Lorz asked the region to consider what should happen if flows get so high that
powerhouse 1 is fully loaded and powerhouse 2 is at the mid point of 1%. Should
excess water be directed to powerhouse 2, where we know it will increase descaling
and mortality? Or should it go over the spillway, where it will raise TDG levels? This will
be a tough dilemma for decision makers to resolve.

4c. Performance Standards Testing. Eric Hockersmith, COE Walla Walla, reported on
performance testing at Little Goose and Lower Monumental dams this year. Both tests
were for summer migrants only in the Snake; there was no testing of lower Columbia
River projects in 2013.
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Approximately 11,000 subyearlings were acoustic-tagged for the evaluations, using run
of river subyearlings collected at Lower Monumental. Fish too small to survive the
tagging process (less than 95 mm fork length) were rejected, as well as those that were
previously tagged. This year’s rejection rate of 18.5% was significantly higher than last
year’s 9% rate, mainly due to poorer condition of subyearlings this year. The tests were
conducted from June 3-July 8, in sync with run timing.

The study findings represent the likelihood of survival for 77% of the subyearling
chinook and steelhead that passed LGS and LMN in 2013. The BiOp survival standard
for summer migrants is 93% (for spring migrants, 96%) with a standard error of no more
than 1.5%. Study results were:

Little Goose test:

e While the standard error met the criteria, dam passage survival (via all potential
routes) at just over 90% was 2.3% below the BiOp standard. A possible cause is
that low flows exacerbate eddies in the Little Goose tailrace that affect survival.

e The project held 30% spill consistently throughout the study period.

e FPE (the proportion of fish that pass the dam via any other route than turbines)
was 95% this year, which is good.

e Forebay residence time was 6.8-16.3 hours historically; in 2013 it was only 3.7
hours. Reduced time spent in the forebay is probably the main reason losses this
year were only 0.7%.

e Tailrace egress median time was 1.2 hours, meaning 2013 migrants spent 30%

longer in the tailrace in 2013 than in 2012. Longer egress times increase the risk
of predation.

e Surface spill: 65% of subs passed via the spillway weir with 91.4% survival. The
entire test was conducted with the crest at its higher elevation, due to low flows.

e Deep spill: 12% of subyearlings passed via the spillway with 91.1% survival.

e JBS: 18% of subyearlings used the JBS with 89.8% survival.

Turbines: 5% of subyearlings passed via turbine with 84% survival.

Lower Monumental test:

e Dam passage survival was 92.97%. Whether this satisfies the BiOp standard of
93% is a policy question. Survival in the forebay was 91.6%, with forebay losses
that were 1.2% higher in the forebay than in the tailrace. Standard error was
1.05% which meets the BiOp standard.
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e The project maintained spill targets throughout the study period.
e FPE was 95% or higher — like Little Goose, a good value.

e Forebay residence time was 2.99 hours, which is within the goals of the fish
accords.

e Tailrace egress median was 0.67 hours, similar to 2012.

e RSW: 68% of subyearlings passed with 94.1% survival.

e Deep spill: 21% of subyearlings passed via the spillway with 91.8% survival.

e JBS: 6% of subyearlings with 95.7% survival.

e Turbines: 5% of subyearlings with 83.5% survival.
Both tests met the BiOp precision standard. Spill targets were maintained and all fish
accord measures were met. However, the Little Goose survival estimate was 2.3%
below the BiOp survival standard, and whether Lower Monumental met the standard is
debatable.
Future efforts will include data mining to examine why survival at Little Goose was so
poor and how problems could be mitigated. This might include ERDC modeling of
tailrace conditions to devise better spill patterns for low flow conditions.
In 2014 the COE will evaluate performance at McNary Dam for spring and summer
migrants (yearling and subyearling chinook and juvenile steelhead) and at John Day for
summer migrants (subyearling chinook and juvenile steelhead).
4d. Panel Discussion — Lower Granite Adult Passage Delay. Steve Hall, COE Walla

Walla; Doug Baus, COE RCC, and Russ Kiefer, Idaho, discussed the main passage
issue of 2013, adult delay in the Lower Granite fish ladder.

4d (i). Temperature differentials: Steve Hall gave a dashboard-style presentation on
temperature management at Lower Granite Dam this year, focusing on the complex
chain of interactions between releases from Hells Canyon Dam, Dworshak temperature
augmentation, and conditions in the Lower Granite ladder and tailrace.

On July 1, Dworshak was at 1599.6 feet with 9.5 kcfs out. Lower Granite was spilling
18.4 kcfs and passing 29.4 kcfs through the powerhouse. Temperatures were cool. On
July 25, 2013, with 2 temperature exceedances in the Lower Granite tailrace, the COE
turned on the fish pumps to augment flows into the ladder. Several wind events mixed
hot water deep into the forebay, significantly raising temperatures in the Lower Granite
tailwater.
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By August 5, the warm layers had penetrated 40 feet deep into Lower Granite forebay,
and by August 23, they were 50 feet deep. By September 2, with Nez Perce entitlement
water flowing, the Lower Granite tailrace was already at its BiOp threshold of 68
degrees F and Dworshak was out of water for temperature augmentation. By
September 20, Dworshak was down to 1520 feet elevation and Lower Granite tailrace
exceeded the 68 degree threshold. On September 21 the project went to minimum flows
after the Nez Perce flows ended. Finally the temperatures at Lower Granite tailrace
began to moderate.

4d (ii). July-October operations review: Doug Baus reported on COE operations in
2013 to address elevated temperatures at Lower Granite Dam. A number of steps were
taken, including modifications to unit priorities and spill operations. Next steps include
possible structural modifications and a juvenile fish facility upgrade to introduce more
cool water into the fishway. Additional possibilities include pump extensions that would
result in cooler water being provided to diffuser #14 and modifications to the fish ladder
or adult trap.

Questions and comments:

e Comment: Extending the pump tubes to move cooler water into the diffuser
should be considered a midterm solution while a longer term solution is sought
(Dave Statler, Nez Perce Tribe).

4d (iii). Adult delays and impacts: Russ Kiefer, Idaho, gave a slideshow presentation.
In a typical year, passage numbers match closely at Little Goose and Lower Granite
with a bit of fallback, as occurred in 2012. However, throughout the 2013 passage
season, Lower Granite adult counts consistently didn’t match those at Little Goose.
Presumably this was due to passage issues in the Lower Granite ladder. A short term
solution in 2014 would be to re-route pump 3 to provide water to the trap instead of
pumping water from diffuser 14 into the trap.

Among the findings in 2013 were:

e Adult fall chinook experienced delays between Ice Harbor and Lower Granite but
later caught up with average run timing. Steelhead followed the same general
pattern, with periods of delay, then they caught up.

e The impacts of adult delay are worse for sockeye than for chinook and steelhead
due to overwintering issues.

e This year TMT discussed adult chinook delay at Lower Monumental. Steelhead
generally followed the same pattern on a different time scale. When the water
temperatures below Lower Monumental dropped, it freed up passage of both
chinook and steelhead.
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Sockeye were lost between Little Goose and Lower Monumental this year.
Conversion rates from Ice Harbor to Lower Granite dropped off at 19 degrees C
in the Ice Harbor tailrace. Once temperatures rose above 19 degrees, migrants
tended to stray into the mid Columbia or elsewhere; some even returned to
Bonneville. Generally, early in the season conversion rates weren’t bad, then
they dropped dramatically. Overall only 25% of sockeye (428 fish) made it from
Lower Granite to the basin.

Questions and comments:

Q: Should adult passage considerations take priority over juvenile passage in
20147 (Scott Bettin, BPA). A: That is Idaho’s goal at present. One possibility is
trapping fish at Ice Harbor and transporting them upstream. This is a slow
process of moving a few fish per hour, so it's not very effective. Sample rates at
Lower Granite are limited to no more than 15-20% of the run. (Kiefer).

Q: How about reshaping DWR augmentation releases later for a temperature
hedge? (Tony Norris, BPA). A: We did as well as we could with managing DWR
flows until we ran out of water in September. We could ask for permission to use
more water and go below 1520 feet elevation at DWR under these conditions
(Kiefer).

4e. Lessons Learned from These Specific Operations

The dashboard-style visuals in Steve Hall's Lower Granite presentation give a
clear picture of what was going on in the system (Charles Morrill, Washington).

Q: It was noteworthy how the Lower Granite juvenile fish facility stayed cool at
around 68-69 degrees F as measured from the collection sample tank. Does
upwelling feed the JFF cooler water? (Charles Morrill). A: The JFF is actually fed
by water from deep in the forebay, which is why it stayed cool (Steve Hall).

Performance standards testing numbers at Little Goose are noteworthy, with
around 90% survival and an 18% rejection rate for tagging. The rejected fish
were probably wild because they tend to be smaller. Perhaps we should devise a
better way to conduct tagging studies (Dave Wills, USFWS).

We’ve gotten good at measuring small things now, such as routes of passage
and why passage counts might be low. We now have plenty of detailed
information on transport, such as the weekly counts included in Steve Smith’s
presentation (Paul Wagner, NOAA).

The impact of water supplies on operations, whether at Libby or elsewhere, is
huge and highly unpredictable. This leads to the biggest challenges (Laura
Hamilton, COE).
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e The RFC recently stopped producing a 3-day ESP forecast and switched to a 5-

day ESP forecast, which has become the official forecast. It is hoped that the

change will improve the predictability of weather patterns. Suggests the RFC give

TMT a presentation on this new methodology (Tony Norris, BPA).

e The 2013 water year was reminiscent of 2001, which also got off to a great start,
then dried up for months. The sunspot cycle peaked 12 years ago, as it is doing

now. Suggests the Columbia River forecasting group report to TMT on

interagency efforts and new tools to improve forecasting (Kyle Dittmer, CRITFC).

e Problems with low flows in 2013 were managed significantly better than in 2001,

a similar water year. Kudos to TMT and the COE for operational improvements
over the past 12 years (Kyle Dittmer and Donna Silverberg).
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Hungry Horse Forecasted and Actual Inflow

for 2013
Jan 116 116
Feb 111 111
Mar 103 103
Apr 103 103
May 106 106
June 106 104

Actual 110 109
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Columbia Falls Flood Stage

* The flood stage at Columbia Falls was changed
from 14 feet (51,000 cfs) to 13 feet (44,000 cfs)
In the spring of 2013

 The NWS Missoula made the change based on
iInput from local area land owners (Flathead

River above Flathead Lake) and Flathead
County

 Localized flooding occurred in low-lying farmland
during the spring of 2011 and 2012
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Hungry Horse Operations for Local Flood
Control

* Hungry Horse will reduce discharges to help
minimize flooding on the Flathead River
dependent upon on reservoir space and
remaining runoff

* Generally, Hungry Horse will start reducing
discharges when CFMM hits and begins to
exceed 13 feet

 However depending on remaining runoff and
available reservoir space, discharge reduction
may start at a level higher than 13 feet
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So, normal precipitation, right?
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In fact...
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2013 Water Supply Forecast at The Dalles (Apr — AugQ)
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2013 Reservoir Space Available for Flood Risk Mgmt
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S. Army Corps of Engineers

MICA

Elevation and Streamflow Hydrographs

October 1, 2012 to September 30, 2013
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ELEVATION IN FEET (NGVD 29)
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Elevation and Streamflow Hydrographs

October 1, 2012 to September 30, 2013
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GRAND COULEE

Elevation and Streamflow Hydrographs

October 1, 2012 to September 30, 2013
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U.S. Army Corps of Engineers

The Dalles Average Daily Flow 2013
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The year in comparison to highest years

Apr-Aug TDA
Runoff Volume
(Maf)

Year
(1929 to 2012)

48 1980 87
49 2013 87
50 1936 87
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U.S. Army Corps of Engineers

Questions?

Kasi.A.Rodgers@usace.army.mil
503-808-3950
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Snowpack progression

Columbia Basin Snowpack above The Dalles
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Smolt Survival and Travel Time and
Seasonal Transportation Evaluation
for Salmonids in the

Snake and Columbia Rivers
Update with 2013 Data

Technical Management Team
Year-End Review
December 12, 2013

Steve Smith
Northwest Fisheries Science Center
NOAA Fisheries



Outline

e Summary of migration conditions, travel time
and survival of PIT-tagged smolts through the

hydropower system
- August 28 Memo; Draft report submitted to BPA December 6

* Information from return of PIT-tagged adults -

transported from and bypassed at Lower Granite

- Spring migrants: Final report (returns through 2010) to USACE
March 2013 (updated with returns through 2013 here)

- Fall chinook: Draft report to be submitted to COE January



2013 Spring Survival Summary

* below average flow except for peak in
mid-May

« warmer-than-average water

* spill percentage above average,
especially in April



2013 Spring Survival Summary

* Surface passage and spill continue to
promote shorter travel times

» Above-average survival for yearling
chinook except for Lower Granite pool

» Hydrosystem survival for both species a
bit above 50%



PIT-tag Data Sources
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Weekly Mean Flow (kcfs)
Lower Granite Dam
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Percentage Spill
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Temperature (°C)

Weekly Mean Temperature
Little Goose Dam
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Survival
Release to LGR
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Survival
Release to M

CN

Yearling Chinook

Upper Columbia River Hatcheries
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Survival
Release to MCN

Steelhead

Upper Columbia River Hatcheries
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Yearling Chinook Median Travel Time
Lower Granite to Bonneville (461 km)
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Steelhead Median Travel Time
Lower Granite to Bonneville (461 km)
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Estimated survival
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Estimated survival

1.0

--.._1_I rpﬁ,;_.qr \

b 4

“11; ﬁ

_____________ i
| e \
e h
McNary to Bonneville
Fish From Snake River

Yearling Chinook Steelhead

1.0

0.9+
0.8+
0.7+
0.6+
0.5+
0.4+
0.3+

p bl = g “W
i I I Z:zigzm_wj {! I 79.8%

0.4+
0.3+

X = 73.3%

¥

T T 1 T T 1 T T T T T T T T T T T ] T T T T 7 e
1995 1998 2001 2004 2007 2010 2013 1995 1998 2001 2004 2007 2010 2013



Estimated survival
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Estimated survival
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Preliminary estimates of
transport % for 2013

* 36% wild Chinook

e 31% hatchery Chinook

* 40% wild steelhead

e 36% hatchery steelhead



Percent Transported
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Smolt Transportation
Seasonal Analyses

Yearling Chinook & Steelhead
Migration Years 2008-2011



Estimating Seasonal SAR Patterns

* Need a “time-stamp”

* We use fish detected at LGR -
transported or bypassed



Trar

sportation Summary

Yearling Chinook & Steelhead

e Benefit of transportation was reduced in 2008-20011
relative to earlier years

- due to improved conditions for in-river migrants

 SAR for transported fish tagged upstream of LGR still
exceeded that for bypassed fish for most of the season
(except incomplete-return 20117)
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SAR(%)
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SAR(%)
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Transportation Evaluation

* Relative SAR = “T:B Ratio”
- T:B>1:
transported SAR > bypassed SAR



Transportation Evaluation

* Relative SAR = “T:B Ratio”
- T:B>1:
transported SAR > bypassed SAR

e What about fish never in a collection system?



SAR Ratio Standards
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SAR(%)
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T:B Ratio
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SAR(%)
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Wild Chinook Salmon - Summary of Model-Averaged T:B Values (Descriptive)
Standard = CO (Never Detected)
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Wild Steelhead - Summary of Model-Averaged T:B Values (Descriptive)
Standard = CO (Never Detected)
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Smolt Transportation
Seasonal Analyses

Subyearling Fall Chinook
Migration Years 2006 & 2008



Transportation Summary
Subyearling Fall Chinook &

 Bypass > Transport for fish arriving at LGR, LGO, LMN
earliest (before ~June 15)

* Transport > Bypass for fish arriving at LGR, LGO, LMN
after ~June 15

(Not enough data for MCN)



Categories of Fall Chinook Salmon

Natural

- Not enough of them to conduct a transportation evaluation

Hatchery Surrogates for Natural Fish

- Lyons Ferry fish specially reared at Dworshak NFH etc. (for study only)
Hatchery Production Subyearlings

Hatchery Production Yearlings

= Lyons Ferry production rearing
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SAR(Y
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2008 Production Subyearlings
Lower Granite Dam
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T:B Ratio by Date at Lower Granite Dam
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T:B Ratio by Date at Little Goose Dam
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T:B Ratio by Date at Lower Monumental Dam
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Hatchery Chinook Salmon - Summary of Model-Averaged T:B Values (Descriptive)
Standard = CO (Never Detected)
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Hatchery Steelhead - Summary of Model-Averaged T:B Values (Descriptive)

Standard = CO (Never Detected)

1998 above
at LGR

1999 above
at LGR

2000 above
at LGR

2001 above
at LGR

2002 above
at LGR

2003 above
at LGR

2004 above
at LGR

2005 above
at LGR

2006 above
at LGR

2007 above
at LGR

2008 above
at LGR

2009 above
at LGR

2010 above
at LGR

2011 above
at LGR

15 Apr

01 May

15 May

01 Jun



Wild Chinook Salmon - Summary of Model-Averaged T:B Values (Descriptive)
Standard = 1.0 (C1; Bypassed)
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Wild Steelhead - Summary of Model-Averaged T:B Values (Descriptive)

Standard = 1.0 (C1; Bypassed)
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Hatchery Chinook Salmon - Summary of Model-Averaged T:B Values (Descriptive)

Standard = 1.0 (C1; Bypassed)
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Hatchery Steelhead - Summary of Model-Averaged T:B Values (Descriptive)

Standard = 1.0 (C1; Bypassed)
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Conclusions:

After three years of attempts (2010-2012) to test the effects of
extra Libby Dam flows, higher river stages, and temperature
management on Kootenai River white sturgeon migration and
spawning behavior, it seems that:

1. River stages of up to 1766.5’ (at Bonners Ferry) do not
create conditions necessary to coax spawning sturgeon to
migrate further upstream and spawn over rocky
substrates.

2. The conditions necessary to utilize the spillway at Libby
Dam to provide extra flows for sturgeon spawning
augmentation are somewhat rare and difficult to
achieve.



Calls for additional flows via spill to augment the “sturgeon
pulse” became unlikely after the 2012 season.

The Service worked with co-managers and members of the
Kootenai Sturgeon Recovery Team to develop an updated
approach to managing the sturgeon pulse for 2013.

2013 “Twin Peaks” Sturgeon Flow Operation with 1.14 MAF

e 15t Peak — Migration & Staging (full Libby PH, 5-7 days)

* Pause with lower outflows (min 18 kcfs at Bonners Ferry)

« 2" pegk — Move & Spawn, releasing warmer water (full
Libby PH, 7-9 days)

* Decreasing discharge towards stable summer flows




2013 Sturgeon Spawning Releases from Libby Dam

Peak 1 Mid Peak 2
May 11 -May 17 May 18- May 23 May 24 - June 4
Avg Q (kcfs) 25.0 18.4 26.7
Min Q (kcfs) 20.8 18.0 24.0
Max Q (kcfs) 26.0 23.0 27.0
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Mean | Mean | Mean | Minimum | Maximum
Gage Flow | Water Water Water
Flow Height | Rate | Temp. | Temp. Temp.
Period* Date (feet) | (kcfs) (C°) (C°) (C°)
Pre May 1-May 10 | 53.05 26.0 7.0 7.5 8.0
Peak 1 | May 11-May17 | 61.00 43.2 7.2 7.7 8.3
Mid | May 18-May23 | 58.22 32.7 7.7 8.2 8.9
Peak 2 | May24-Juned | 59.08 36.1 9.1 9.5 10.1
Post | June5-June30 | 56.94 29.2 11.8 12.3 12.8

* Denotes release periods at Libby Dam for sturgeon spawning.




What we learned

e Operationally the pattern was successful

* Perhaps more of the spawning occurred in a shorter
period of time toward the end of the 2" peak.

* Overall, doesn't look like there was a big change in
migration/spawning behavior, but the data is still being
analyzed.

Next Year ... will likely do the same operation.
* A 2"dyearis warranted to confirm results of 2013
* A simulated spring freshet is beneficial to many species



Kootenai
Falls

MFWP summer survey
below Kootenai Falls

2009 — 2 sturgeon
2010 — 4 sturgeon
2011 - 7 sturgeon
2012 - 32 sturgeon
2013 — 70+ sturgeon

Most are hatchery fish.




Questions?

Thank you.
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