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Sellwood Room

Portland, Oregon

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 2010 season in order to learn lessons that can
enhance choices and decision making for 2011.
The timing

of agendaitems 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 afull blown analysis of the issue.

1. 9:00 Welcome, get settled and introductions - DS Consulting Facilitation Team

2. 9:15 Conditions Review: What wer e the water, weather and fish conditions that existed throughout the

year? How did thisyear compareto others? Isthere something we can learn from this? Isthere anything
uniguethat bears sharing?

10:30

Weather and Water Summary - Seve Barton, NWD COE
Ocean Conditions Summary - Bill Muir, NMFS Science Center
Fish

1. Juvenile summary - Paul Wagner, NOAA

2. Adult summary - Cindy LeFleur, WA

3. Spring Chinook Adult Migration Timing at Bonneville Dam - Brandon R. Chockley, Fish Passage
Center

Lessons Learned from the 2010 Conditions Review?

Break



3. 10:45 Reservoir Operations Review: How effective wer e the proposed actions (SORS) at achieving desired
results? What changes might be necessary to enhanceresultsin the future? How did thisyear compareto
others?

o Libby Spring/Summer Operations - Joel Fenolio, NWS COE; Steve Barton, NWD COE; and Jason Flory,
USFWS

Hungry Horse Operations - John Roache, BOR

Grand Coulee Operations - John Roache, BOR

Dworshak Spring/Summer Operations - Seve Hall, NWW COE and Seve Barton, NWD COE
Upper Snake Flow Augmentation - Ted Day, BOR

Lessons Learned from the 2010 Reservoir Operations Review? |s there more flexibility that TMT could
utilize to improve in-season operations?

12:30 Break for Lunch

4. 1:00 Review of Specific Operations: What was learned about specific operations that wer e requested by
TMT membersor other regional entities? How effective wer e these oper ationsin achieving the intended
goal? Should they be continued or modified in future years? Why or why not?

o Libby Water Supply Forecast Methodology and End of December Operations - Joel Fenolio, NWS COE
and Seve Barton, NWD COE

Juvenile Survival for 2010 - Bill Muir, NMFS Science Center

Boneville Powerhouse 2 Spring Operations - Member s of the Fish Passage Advisory committee (FPAC)
Fall Chinook Survival 2010 - Jerry McCann, FPC

Chum Operations - Paul Wagner, NOAA AND Cindy LeFleur, WDFW

Hanford Reach Operations - Russel Langshaw, Grand County PUD

e Lessons Learned from these specific operations?

5. 3:00 Other L essons L earned? 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 afuture TMT meeting or other regional work group?

6. 3:30 Adjourn

NOTE: Lunch will be brought in for al participating in or attending the meeting. A $10 contribution is required. RSVP
as soon as possible - and no later than Friday, December 3. Your RSVP isrequired to guarantee enough food for

everyone! To RSVP and to make special food requests (e.g. vegetarian) please email rgumpert@cnnw.net or call
503-248-4703 and speak with Robin Gumpert.

Thank you in advance for your thoughtful participation.
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Managing Water in the West
Grand Coulee Operations 2010
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Grand Coulee Operations
(Oct 2009- Sep 2010)
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Grand Coulee Operations
(Oct 2009- Apr 2010)
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Grand Coulee Operations (Apr 2010 - Sep 2010)
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The Lake Roosevelt Incremental
Storage Release Project (2010)

Odessa 0 0
M&I 25,000 0.3
Instream Flow 27,500 0.4

Total 52,500 0.7



Lake Roosevelt Significant Elevations

1290
1283

1278/1280
1277

1260

1255

Full pool, BiOp objective

Preferred minimum elevation for
kokanee operations

Aug 31 BiOp elevation objective

Impacts realized at various
marinas

Preferred minimum elevation for
fish release from net pens

Maximum elevation for Drum
Gate Maintenance

Late June/Early July
Sep 30-Nov 15

Aug 31

Year-round. Peak Is
May-Sep

Mid-May-Early June

8 weeks during spring,
Mar-May



Lake Roosevelt Significant Elevations (Cont)

1240 Minimum recommended elevation May-Sep
to reduce impacts to irrigation. All
6 PG’s out of Service below 1240

1228 Minimum operating elevation for  Year round
Inchelium-Gifford Ferry
1208 Bottom of Active pool, All Typically end of April-

pumps/PG’s out of service, Third early May if required
powerhouse operations restricted for flood control
below this elevation. Maximum

flood control draft point.
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Managing Water in the West
Hungry Horse Operations 2010
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Hungry Horse May-Sep Inflow

Jan 1654 90
Feb 1429 78
Mar 1284 70
Apr 1305 71
May 1345 73
Actual 1615 88

May-Sep



Hungry Horse Operations (Oct 2009 - Sep 2010)
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Managing Water in the West

Upper Snake Flow
Augmentation 2010
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Very Low Snowpacks by April 1
Boise: 70%
Payette: 64%
Upper Snake: 55%

Runoff Forecasts

Boise: owest 25% of years
Payette: owest 20% of years
Upper Snake: lowest 7% of years

(90 years of record)
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e No rental water available from above

Milner (Water Dist. 01) under terms of Nez
Perce Agreement

 WDO1 rentals provide 100 kaf to 185 kaf of
augmentation on near average years

* Did not look likely that BOR could provide
full 487 kaf of augmentation



Even meeting lower target of 427 kaf would
require “extraordinary actions”

— One time rentals of Oregon natural flow rights
at significantly higher rates

— Commitment of entire powerhead space In
Palisades Reservolir

Implications of using powerhead space

0 Severely impacts future reliability
o Limits flow augmentation to 427 kaf



* Low snowpacks and cool spring led to low
streamflows on lower Snake and Columbia
Rivers

« Concerted effort to provide early timing for
flow augmentation in May when it was
most desired and had real benefit to fish In
the river

* Entire volume expected to come from
above Milner (157 kaf) released in May



The “June Miracle” gives huge unexpected
boost to inflows and runoff volumes

Well over 200% of average precip in the
Snake River Basin

Record releases from Cascade Reservoir

Lower Granite flows went from ~78 kcfs to
over 200 kcfs In first week of June



* Despite the unexpected inflows, 54 kaf of the
powerhead space released in May did NOT
refill, keeping Reclamation limited to 427 kaf of
augmentation water

 Through cooperation with the State and WD 01,
Irrigators voluntarily rented Reclamation enough
water to cover the May releases

e This allowed Reclamation to acquire an
additional 60 kaf of water in order to meet the full
487 kaf target for flow augmentation



System and Source

Upper Snake
May augmentation releases
WDO0L1 rentals
Reclamation Space (estimate)

Natural Flows
ldaho
Skyline

Payette
Reclamation Space
WDG65 rentals

Boise
Lucky Peak
WD63 rentals

Total

157344
19101
22521

60000
24987

91415
69000

40932
1700

487000

Released May 3 - May 31
Released June 30 - July 14
Released June 30 - July 14

Inc. 7338 af one time rental

Released June 18 - August 22
Released June 18 - August 22

Half released by June 16, remainder by July 16

Released June 16 - July 16



Weather, Runoff, and Water

Quality Summary
Water Year 2010

Steven B. Barton, P.E.
Chief, Reservoir Control Center
Northwestern Division

08 December 2010

US Army Corps of Engineers
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WY 2010 Precipitation

e Overall precipitation was near normal for much
of the basin.

« Early fall precipitation was well above normal,
deteriorating rapidly through the snow
accumulation season.

 Normal precipitation returned in late spring with
much above precipitation in June.
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WY 2010 Precipitation
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WY 2010 Precipitation
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WY 2010 Temperature

* Aside from an outbreak of arctic air in early

December, winter temperatures were generally
above normal.

e Spring temperatures began near normal,
trending to below normal with accompanying
precipitation in May and June.

e Summer temperatures were above normal in the
Canadian upper Columbia southern portions of
ldaho and Oregon, below normal in central
ldaho, and near normal elsewhere.
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WY 2010 Temperature
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WY 2010 Temperature
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WY 2010 Water Supply and Runoff

e Rapid changes in weather relative to normal
conditions were a challenge for forecasting
water supply.

e Late spring precipitation increased late-season
water supply forecasts by 4.0 MAF at Lower
Granite, and 8.5 MAF at The Dalles.

e Seasonal runoff was generally below normal
basin-wide.
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WY 2010 Water Supply and Runoff
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WY 2010 Water Supply and Runoff
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WY 2010 Water Supply and Runoff

Summary of Observed January-July Runoff

(ohserved values in millions of acre-feet [MAF])

2010 2009 2008 2007 2006
Project Observed % Avg Observed % Avg Observed % Avg Observed %Avg Observed %Avg
Hungry Horse 1.8 B2% 2.0 90% 2.5 113% 1.9 BB% 2.4 106%
Libby 4.5 72% 4.4 B9% 5.5 87% 7.3 115% 8.9 110%
Albeni Falls 11.8 T7% 13.9 91% 16.1 106% 131 BB% 16.2 106%
Grand Coulee 48.6 T7% 49.7 79% 59.6 95% 63.9 102% 66.9 106%
Dworshak 2.3 B5% 3.3 94% 3.8 108% 2.7 T7% 3.5 99%
Lower Granite 22.5 75% 28.9 96% 27.5 92% 18.9 B3% 32.2 107%
The Dalles 84.7 79% 90.2 B4% 99.2 92% 95.7 B9% 114.7 107%

Summary of Observed April-August Runoff

(observed values in millions of acre-feet [MAF])

2010 2009 2008 2007 2006
Project Observed % Avg Observed % Avg Observed % Avg Observed %Avg Observed % Avg
Hungry Horse 1.8 B5% 1.9 91% 2.5 119% 1.6 T7% 2.1 104%
Libby 4.5 72% 4.4 71% 5.5 89% 6.8 109% 6.6 106%
Albeni Falls 10.9 B81% 12.5 94% 15.3 114% 10.1 76% 13.9 104%
Grand Coulee 477 79% 48.2 80% 59.7 99% 574 95% 61.2 101%
Dworshak 2.0 72% 2.6 96% 3.6 131% 1.8 67% 2.7 100%
Lower Granite 19.1 83% 24.3 106% 22.8 106% 13.5 59% 25.6 112%
The Dalles 7.4 B3% 80.8 B7% 93.2 100% 78.9 B5% 97.5 105%
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WY 2010 Water Supply and Runoff

 Peak unregulated discharge at The Dalles was
550 kcfs on June 7, 2010.

 Observed peak discharge at The Dalles was
393 kcfs on June 11, 2010.
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WY 2010 Water Supply and Runoff
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WY 2010 Water Supply and Runoff

* Priest Rapids spring flow objective was met.
- Objective = 135 kcfs
- Observed =138 kcfs

 McNary spring flow objective was met, but
summer flow objective was not.
- Objective = 220 kcfs/200 kcfs (spring/summer)
- Observed = 226 kcfs (spring), 155 kcfs (summer)

e Lower Granite spring and summer flows fell just
short of objectives.
« Objective = 85 kcfs/50 kcfs (spring/summer)
- Observed = 78 kcfs (spring), 47 kcfs (summer)
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PROJECT DISCHARGE SUMMARY

SNAKE RIVER ATLOWER GRANITE DAM
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WY 2010 Water Supply and Runoff

DISCHARGE IN KCFS

DISCHARGE IN KCFS
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WY 2010 Water Supply and Runoff

COLUMBIA RIVER AT McNARY DAM
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Water Quality - TDG

Summary Comparison of TDG Instances Exceeding WQS - System Wide

Number of | PercentofDays | PercentofDays | % of Normal
Days In Days of | Exceeding TDG | Consistent With |runoffat TDA
Year |Spill Season| Instances Standard (%) TDG Standard (%) !
2010 2504 234 9.3 90.7 78.9
2009 2504 308 12.3 87.7 84.1
2008 2504 515 20.6 79.4 92.5
2007 2504 99 4.0 96.0 89.2
2006 2504 575 23.0 77.0 131.4
2005 2754 69 25 97.5 935
2004 2754 71 2.6 97.4 95.3
2003 2754 243 8.8 91.2 100.8
2002 2754 427 155 84.5 119.3
2001 2754 13 0.5 99.5 66.9
2000 2754 249 9.0 91.0 112.7
1999 2754 406 14.7 85.3 142.7
Awerage 2640 267 10.2 89.8 100.6
! The Dalles Jan-Jul Avg (1971-2000) =107.3 MAF

The 2010 TDG instances were slightly less than the 11-year average
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Water Quality - TDG

Summary Comparison of TDG Instances Exceeding WQS - By FMS

Water Quality Gages 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999 Average
Qty. | Qty. Qty. | Qty. | Oty. | Oty. | Oty. [ Qty. | Qty. | Oty. | Oty. | Oty.
Lower Granite Forebay 0 0 0 0 0 0 0 0 0 5 2 0 1
Lower Granite Tailwater 15 15 35 0 28 0 0 15 17 0 4 15 12
Little Goose Forebay 14 19 34 0 24 0 3 10 17 0 2 39 14
Little Goose Tailwater 7 0 23 0 19 0 0 6 6 0 9 6 6
Lower Monumental FB 14 26 54 11 56 6 1 19 49 0 28 44 26
Lower Monumental TW 14 21 32 7 29 7 1 10 6 0 12 26 14
Ice Harbor Forebay 31 44 55 31 51 3 4 35 24 0 34 44 30
Ice Harbor Tailwater 11 25 31 0 22 3 2 4 6 0 4 12 10
McNary Forebay - WA 11 4 21 6 31 8 10 24 43 1 14 22 16
McNary Forebay - OR -- -- -- -- -- 11 23 32 45 5 22 19 22
McNary Tailwater 23 5 28 1 32 1 7 12 31 0 17 50 17
John Day Forebay 1 9 14 0 20 2 0 10 11 0 1 8 6
John Day Tailwater 0 7 17 3 38 3 0 0 29 0 12 43 13
The Dalles Forebay 0 11 17 8 40 6 5 11 18 0 5 1 10
The Dalles Tailwater 0 0 2 0 10 0 0 4 11 0 5 5 3
Bonneville Forebay 14 32 27 3 51 3 i 17 30 0 14 19 18
Cascade Island * 27 24 57 0 61 0 28
Warrendale -- -- - -- -- 0 1 19 0 6 2 5
Camas/Washougal 52 66 68 29 63 16 14 33 65 2 58 51 43
s Nemocuel 234 | 308 | 515 | 99 | 575 | 69 71 | 243 | 427 | 13 | 249 | 406 267
Exceedances

BUILDING STRONGg,




Water Quality - TDG

TDG Instance Types

Types of Instance

Type 1 Condition  |TDG levels exceed the TDG standard due to exceeding powerhouse capacity at run-of-river projects resulting in spill
above the BiOp fish spill levels. This condition type includes:

High runoff flows and flood control efforts.

[ )

e BPA load requirements are lower than actual powerhouse capacity.
¢ Involuntary spill at Mid Columbia River dams resulting in high TDG levels entering the lower Columbia River.
Involuntary spill at Snake River dams resulting in high TDG levels entering the lower Columbia River.

Type la Condition [Planned and unplanned outages of hydro power equipment including generation unit, intertie line, or powerhouse outages.

includes:

Type 2 Exceedance |[TDG exceedances due to the operation or mechanical failure of non-generating equipment. This exceedance type

Increased spill in a bulk spill operation to pass debris.

Flow deflectors unable to function for TDG abatement with tailwater elevations above 19 - 26 feet at Bonneville Dam.
Spill gates stuck in open position or inadvertently left open.

o Communication errors, such as teletype were transmitted but change was not timely made or misinterpretation of intent of teletype by Project operator.

Type 2a Exceedance

Malfunctioning FMS gauge, resulting in fewer TDG or temperature measurements when setting TDG spill caps.

exceedance type includes:

Type 3 Exceedance [TDG exceedances due to uncertainties when using best professional judgment, SYSTDG model and forecasts. This

o Uncertainties when using best professional judgment to apply the spill guidance criteria, e.g., travel time, degassing, and spill patterns.

o Uncertainties when using the SYSTDG model to predict the effects of various hydro system operations, temperature, degassing, and travel time.
o Uncertainties when using forecasts for flows, temperature and wind.
o Unanticipated sharp rise in water temperature (a 1.5 degree F. or greater change in a day).
o Bulk spill pattern being used which generated more TDG than expected.
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Water Quality - TDG

Summary Comparison of TDG Instances Exceeding WQS - By Type

2003-2010 SPILL SEASONS

TYPES AND NUMBERS OF TDG INSTANCES

8Year | 5410 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | TYTE DEFINITION
Average #

TDG levels exceed the TDG standard due to exceeding
174 166 | 191 | 422 6 | 486 | 29 7 86 1 powerhouse capacity at run-of-river projects resulting in spill
above the BiOp fish spill levels.

Planned and unplanned outages of hydro power equipment

g s - . ! i g 2 0 = including generation unit, intertie line, or powerhouse outages.
6 0 1 1 0 14 1 6 17 5 TDG excee(?lances _due to the operation or mechanical failure of
non-generating equipment.
6 . 17 10 0 1 1 6 . 24 Malfunctioning FMS gauge, resuitlr_wg in fewer ‘_I'DG or
temperature measurements for setting TDG spill caps.
TDG exceedances due to uncertainties when using best
= 60 - i B (e | 48° | D 3 professional judgment, SYSTDG model and forecasts.
274 234 | 308 | 525 | 100 | 621 | 70 | 67 | 269 Totals
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Water Quality - Temperature

Summary Comparison of Water Temperature

Number of Days with 24-hour Average Over 68°F

Location 2010 2009 2008 2007 2006 2005
Number of | Number of | Number of | Number of | Number of | Number of

days days days days days days
LBOQM 0 0 0 0 0 0
ALFI 40 54 42 29 70 50
ALQI 40 54 38 64 70 --—-
CHJ 0 0 0 0 0 0
CHQW 0 0 0 0 0 0
ANQW 45 76 49 78 76 65
DWOQI 0 0 0 0 0 0
PEKI 0 0 0 0 0 0
LEWI 0 0 0 0 0 0
LWG 0 3 0 1 5 53
LGNW 0 0 0 1 8 0
LGSA 12 25 I 35 51 20
LGSW 11 18 6 34 48 20
LMNA 31 36 13 58 59 40
LMNW 33 31 14 59 59 44
IHRA 41 61 32 66 68 56
IDSW 39 62 36 68 69 60
PAQW 20 38 12 28 38 27
MCNA 35 60 27 63 59 49
MCPW 37 65 29 65 61 50
JDY 43 60 39 72 68 55
JHAW 42 70 41 72 68 55
TDA 40 63 34 69 67 56
TDDO 41 70 38 69 67 56
BON 37 62 27 65 64 56
CCIW 38 65 27 65 65 55
CWMW 38 65 34 66 65 58
Total 663 1,038 545 1,127 1,205 925
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New Libby Dam Forecast
Procedure and Impacts to
Operations

10/9/2015
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Libby WSF Procedure

 Reasons for new WSF
— Last update was in 2004

— A snow course used was lost due to a forest fire
* Then lost the replacement snow course

— Re-evaluate the variables used in the monthly
equations

— Lost a precipitation gage in 2009 (Fortine 1N, MT)
— 2009 recommendation to review WSF
— Reduce month to month forecast variability

10/9/2015
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Libby WSF Procedure, cont.

 Review results in proposed new procedure for
Implementation in 2010

— Key changes from previous procedure developed
In 2004 are:

e Snow site are Snotel not snow courses — easier and
more efficient access to the data

 Fall precipitation variables drop out of the equations in
the winter fall forecasts. (Fall precipitation was the the
main driver of the 2010 overforecast)

« Added Alberta Snotel sites along continental divide that
have a high correlation to Libby’'s WSF

10/9/2015
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2004 vs. 2010 Equation Dry Years
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2004 vs. 2010 Equation

MNew equation:

Full Relaxation

Mo Sturgeon Piulse
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Libby Dam End of December Variable
Draft target

« The draft target is a function of the 1 December
forecast for the inflow volume from 1 Apr — 31 Aug

— If the forecast is >= 5900 KAF target 2411 ft (2.0 MAF of
Space)

— If the forecast is <= 5500 KAF target 2426.7 ft (relaxto 1.4
MAF or 600 KAF)

— If the forecast is between 5500 KAF and 5900 KAF relax draft
by interpolating between 600 and O kaf

10/9/2015
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Libby Dam SRD

o |If the forecast is >=
5900 KAF target 2411 ft ° °
(2.0 MAF of Space)

e |Ifthe forecast is <=

0.10 (< 4,500,000 AF)

0.80 (5,500,000 AF)

CHART 8-14,
LIBBY PROJECT
VARQ FLOOD CONTROL
STORAGE RESERVATION DIAGRAM

5500 KAF target 2426.7 * i«
ft (relaxto 1.4 MAFor ¢

600 KAF)

e |f the forecast is :
between 5500 KAF and

5900 KAF relax draft by
Interpolating between 600 Sl |
and O kaf

uire

Regq

4.00 (7,500,000 AF)

498 (> 8,000,000 AF)

10/9/2015
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Libby Dam SRD

o |If the forecast is >=
5900 KAF target 2411 ft
(2.0 MAF of Space)

o Ifthe forecast is <=
5500 KAF target 2426.7
ft (relax to 1.4 MAF or
600 KAF)

e |f the forecast is :
between 5500 KAF and

5900 KAF relax draft by
Interpolating between 600
and O kaf

Required Storage Space (MAF)

10/9/2015

3. Sorage space requirments Mmmsad

4. This cu mnedw meet the LJ.C. order of

BUILDING STRONG,,

FULL POOL EL. 2459.0

0.40 (< 4,500,000 AF)
0.80 (5,500,000 AF)
(< 5,500,000 AF)

A o CHART 8-1a
llllllllll
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EEEEEEEEEE 003
00
(25,900,000 AF)
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!s of inflow o Libby Project
for Ihe riod Aa gh August
Reservoir mizst eual or exceed
maonth-end vaiuses. &3 shown by parameter curves
mcepd if (1) Stofng is wqu.us flood protection
accoedance wilth the operating plan or (2) Storing
required in accordance with the refill crsenia.
4.00 (7,500,000 AF)

accordance with 1-May for s possible
;-e{nremg ulation is beg 1 b meed downstream flood
CONRTGE requirements

a:gavadum , 1638 for operation of Kootenay
Lal

4.98 (>8,000,000 AF)
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Libby Dam SRD

e |fthe forecast is >= TR

5900 KAF target 2411 ft
(2.0 MAF of Space) L o
® If the fOreCaSt |S <= 3 Lﬁsmumm g%}mﬂ“
5500 KAF target 2426.7 ¥ ——a— e
ft (relax to 1.4 MAF or | 8 s

600 KAF)

» If the forecast is R
between 5500 KAF and

5900 KAF relax draft by
Interpolating between 600 | |
and O kaf s s s e m

4.00 (7,500,000 AF)

4.98 (> 8,000,000 AF)

10/9/2015
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Forecast Volume (KAF)
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7500

7000

6500

6000

2300

5000

4500

4000

2004 vs 2010 Exceedence Probabilities for 1-Dec Forecast Volumes

2004 Equation 2010 Equation
- = 5500 KAF — 5900 KAF
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Probability of Relaxation 2004 vs
2010 Equation

* 2004 Equation « 2010 Equation
— No relaxation = 80% of — No relaxation = 47% of
years years
— Partial 5900 KAF = — Partial 5900 KAF =
~20% of years ~53% of years
— Full 5500 KAF = ~15% — Full 5500 KAF = ~41%

of years of years

10/9/2015 11
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2004 vs. 2010 Equation

MNew equation:

Full Relaxation

Mo Sturgeon Piulse

10/9/2015 12
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Libby Operations — 2010
The Highlights

The May WSF for 2010 was 4/887 KAF which is triggers a
Tier 2 year per of the FWS BIOp. Sets the following
requirements:

— 7,000 cfs Tiered Minimum Bull Trout Flow until Aug 31

— Sturgeon Volume of 800 KAF

Sturgeon Operation required a spill of 10 kcfs above
powerhouse for 7 days

The actual inflow volume for April — August was 4520 KAF
which is 77% of average (based on the 1975-2009 inflow).

Deviation Request to store and release 260 KAF of
storage.

Sept 30 target was elevation 2439 ft because The Dalles
forecast was less than the 20t percentile (71.8 MAF)

10/9/2015
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Apr-Aug Vol in KAF

Libby, MT Water Supply Forecast
April-August Forecast Comparison for WY2010
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Libby Operations — 2010
Summary

e Libby Dam maximum refill elevation was 2442.9 ft
(~16 ft from full)

o 4520 KAF Apr-Aug Inflow Volume was within the 4887
KAF May forecast Standard Error.

« Through the deviation request to store 260 KAF the
sturgeon operation was able to guarantee both FWS
BiOp objective to spill and provide for a flow neutral
operation on the Columbia River main stem.

 The forecast remained high throughout the year
because of high precipitation in Oct-Dec.

10/9/2015
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Libby Operations — 2010

Summary cont'd

 High rain event in late September caused
Libby Dam to be higher than the 2439 ft end
of month target. The operation was
coordinated through TMT. As noted In the
Dally Inter Lake article on Sept 23, 2010:

—*Rains confound dam plan-

10/9/2015
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N USArmy Corps of Engmeers
e 8 Walla Walla District m

Dworshak Reservoir Regulation

G)

Stephen Hall P.E., Reservoir Regulation

Walla Walla District USACE
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<us Army Corps of Engmeers
—— Walla Walla District . m

Dworshak Operations Review

®

 Water Supply Forecast

* Flood Control Space Shift to Grand Coulee
e Transition to Refill & SOR

* Final Refill

o Summer Temperature Operations
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US Army Corps of Engmeers
Walla Walla District m

G)
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US Army Corps of Engmeers ' m

:@] ----- A -: — — Walla Walla District -

Water Year 2010
Dworshak Operations
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US ArmyCorps of Engmeers

@] ; = ' Walla Walla District

Water Year 2010
Dworshak Operations
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USArmy Corps of Engineers

Walla Walla District .

Elevation (ft)

1,570.00

2010 Dworshak Grand Coulee Shift

1,560.00

SOR - Flow Augmentation

1,550.00

——Forebay
—4—Discharge

N
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No Grand Coulee Shift - Reservoir Elevation
below Flood Control due to low inflows
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,\,Q

Date
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US Army'Corps of Engmeers m

ol - | Walla Walla District
110 180,000
LGR Flow's
100 - DWR Flow s . T 160,000
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Date

Passage timing of yearling Chinook and steelhead along with Lower Granite flows
(with and without augmentation) and Dworshak outflows.
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US Army Corps of Engmeers ' m

Rros o 1B - : Walla Walla District
2010 Dworshak Final Refill
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usnnmv """ ‘

<US Army Corps of Engmeers {
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Water Temperature (°F)
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Hatchery Subyearling Survival Lower
Granite to McNary Dam 1998 to
2010

(preliminary results)

Fish Passage Center



Overview

PIT-tagged Hatchery Subyearling Chinook
passing LGR dam during two-week blocks from
May 20 to July 15 each year--from release sites

('CJ RAP','GRAND1''PLAP','SNAKES','SNAKE4''BCCAP', 'LUGUAF','NPTH''NLVP','CEFLAF')

Estimate Survival and Travel Time for blocks

Assign average environmental variables during
passage such as Flow, Spill, Temperature and
Water Transit Time

Show bivariate plots of Reach Survival and
environmental variables.



Survival for Hatchery Subyearling Chinook
LGR to McN 1998 to 2010 with 95% CI’s
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Flows at LGS
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Flows at MCN
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Water Transit Time

« WTT--Avg Time
for Water Particle
to Transit
Reservoir

e Q --discharge at
dam




Converting Flows to Water Transit Time
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Temperatures at LGS
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Comparison of Environmental conditions

Flows in 2010 were higher than most other recent
years.

Avg spill volumes were high in 2010 similar to other years
since 2005.

Temperatures were at or below average compared to other recent
years.



Survival LGR to MCN

Hatchery Subyearling Chinook Survival vs Avg Spill Prop
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Survival LGR to MCN
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Survival LGR to MCN
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Hatchery Subyearling Chinook Survival vs detection
probability at LGS, LMN, McN
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Probability of being transported

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

0.52 H 052(H)  051(H)  Prelim
PCT) 096 093 090 097 081 056W  042(H) 043(W)  045(W) 056 (H)




Conclusions

* For actively migrating subyearling Chinook, increased
spill and decreased water transit time (higher flows)
Improve survival, while higher temperatures decrease

survival
= Survivals were relatively high in 2010 because of high

flows through June and above average spill while
temperatures were at or below the average for period of

years analyzed



SURVIVAL
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Pearson Correlation Matrix

RELGRP AV_SPILL_PROP:WTT Fish Travel i SURVIVAL
RELGRP 1
AV_SPILL_PROP -0.47275 1
WTT 0.56741 -0.91601 1
Fish Travel Time 0.21914 -0.75481 0.82437 1
SURVIVAL -0.52448 0.88758 -0.92054: -0.82295



Sprmg Chinook Adult
gration Timing at

Bonneville Dam
(Update with 2010 Data)

Brandon R. Chockley
Fish Passage Center
TMT Year End Review — December 8, 2010




AQL ouNnting a
BON

0 200 ounting at BON began on March 15t
an through November 15t

Ince 2001, counting at BON is year round
— Video counts from Nov. 15t to Mar. 315t
— Direct counts from Apr 15t to Oct. 315t
All Chinook count om Jan 1stto May 31st, are
) Inook

— Adults are those > 22 inches in length
— Jacks are those <22 inches in length







Historic Adult Timing at BON l

s ACross years, passage dates are highly variable

10% passage date for 2010 (Apr. 16t) earlier than 2009 (Apr. 25t)
Average 10% passage date among recent years (2000-2010) is later
10% Passage Date (1977-1999) is April 10t

— Average 10% Passage Date (2000-2010) is April 16"

Adult Timing

Return Year

8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates



Historic Adult Timing at BON l

s 50% passage date for 2010 (Apr. 29t") earlier than 2009 (May 8t")

Average 50% passage date among recent years (2000-2010) is later
e.50% Passage Date (1977-1999) is April 25"
— Average 50% Passage Date (2000-2010) is April 29t

Adult Timing

2015

2010

2005

2000

Return Year

1995

1990

1985

1980

1975
1-Apr 8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates



Historic Adult Timing at BON l

90% passage date for 2010 (May 16'™") earlier than 2009 (May 24t")

Average 90% passage date among recent years (2000-2010) is later
e.90% Passage Date (1977-1999) is May 14t
— Average 90% Passage Date (2000-2010) is May 19th

Adult Timing

Return Year

8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates



Historic Jack Timing at BON T

Adult Timing

2015

2010

Spring Chinook
jacks have later
timing at
BON adults

1985

2000

1995

Return Year

1980

00— — @
r— 00—

1975
1-Apr 8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates

Jack Timing
2015

2010

2005

2000

1995

Return Year

1990

1985

1980

[ L

1975
1-Apr 8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

R — Passage Dates




Historic Jack Timing at BON l

s 10% passage date in 2010 (May 2"9) was earlier than 2009 (May 5t")
Average 10% passage date among recent years (2000-2010) is later

— Average 10% Passage Date (1977-1999) is April 23
e 10% Passage Date (2000-2010) is May 1st

Return Year

15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates



Historic Jack Timing at BON l

50% passage date in 2010 (May 12t) is earlier than 2009 (May 14t")

Average 50% passage date among recent years (2000-2010) is later
— Average 50% Passage Date (1977-1999) is May 8th

verage 50% Passage Date (2000-2010) is May 12th

2015

2010

2005

2000

1995

Return Year

1990

1985

1980

1975
1-Apr 8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates



Historic Jack Timing at BON l

90% passage date in 2010 (May 26t") is later than 2009 (May 239)

Average 90% passage date among recent years (2000-2010) is later
— Average 90% Passage Date (1977-1999) is May 22nd
verage 90% Passage Date (2000-2010) is May 24th

Return Year

8-Apr 15-Apr 22-Apr 29-Apr 6-May 13-May 20-May 27-May

Passage Dates



Adu Iming anc
Environmental Variables

inear regression used to investigate relationships between
nvironmental variables and 10% passage

— 10% passage date used was for adults and jacks combined

Environmental variables were average temperature and
average flow during period of March 15" to April 1st

— Describes conditions encountered at beginning of run
erature data used were from Warrendale TDG gauge
ocated approximately 6 miles downstream of BON
— Temperature data available back to 1994

 Flow data for analysis were total outflow at BON (Kcfs)
¢ Analyzed return years 1994 to 2010




Adult + Jack Timingand
Temperature

 Significant relationship between average temperature (Mar
15-Apr 1) and 10% Passage Date (p = 0.005)

Yo passage dates were associated with cooler
temperatures

y = -3.789(x) + 275.677
R2=0.376

10% Passage Date (Julian)

45 46 47

Average Temperature (F)




Adult + Jack Timing and
Flow

No significant relationship between average flow (Mar 15-
Apr 1) and 10% Passage Date (p = 0.886)

y =-0.005(x) + 107.138
R2=0.00

10% Passage Date (Julian)

1994-2006
2007
2008
2009
2010
Regression

200 250

Average Flow (Kcfs)




Summary

sed on the ears we used to describe recent years (2000-
0), ti “spring Chinook adults and jacks is later

g prewous years (1977-1999)
— 4-6 days for spring Chinook adults

— 2-7 days for spring Chinook jacks

Temperature seems to have an effect on timing of spring

peratures associated with delayed passage timing

» Flow does not have an effect on timing of spring Chinook
_adults at BON




Adult Timing and
Temperature

When using adult only, still sig. relationship between average
temp. (Mar 15-Apr 1) and 10% Passage Date (p = 0.007)

Yo passage dates were associated with cooler
temperatures

y = -3.564(x) + 264.898
R2 = 0.353

1994-2006
2007
2008
2009
2010
— Linear (Regression)

10% Passage Date (Julian)

44 45 46

Average Temperature (F)



Hanford Reach Fall Chinook
Protection Program
2009-2010

December 8, 2010
Portland, OR



Spawning Period 2009

Initiation of spawning

= <36 kcfs — October 21
= 36-50 kcfs — October 28
= >50 kcfs — November 4

End of spawning
« November 22

Redd counts

= Vernita Bar ground survey — 78
» Hanford Reach aerial survey — 4,996

Critical Elevation — 60 kcfs



HRFCPP Critical dates 2009-10
e Hatching

= Begin — November 30
» End — February 12

e Emergence

= Begin — March 2
« End — May 2

 Rearing Period

» Weekend protections — April 10
« End — June 9



Emergence and Rearing Period
operations - 2010

« Mean PRD discharge = 93.6 kcfs
 Mean dally delta = 22.1 kcfs

 Daily delta distribution

= < 20 kcfs = 37
= 20-40 kcfs = 45
= > 40 kcfs =4



Priest Rapids Dam discharge
daily deltas for 2010 Rearing Period
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Emergence and Rearing Period
operations - 2010

 Met Criteria
« 82 of 86 targets (95%)
» 1999-2010 mean is 84%
« Four year mean is 94%

e Exceedances

« First four days of season
» Spreadsheet error



Spawning Period 2010

Initiation of spawning

= <36 kcfs — October 20
= 36-50 kcfs — October 27
= >50 kcfs — November 3

End of spawning
« November 21

Redd counts

= Vernita Bar ground survey — 177
» Hanford Reach aerial survey — 8,817

Critical Elevation — 65 kcfs



Ongoing studies

 HRFCPP
» 2011-13 stranding and entrapment

e 401 WQ Certification

« Productivity assessment

» Fallback assessment

» Egg-to-fry survival

» Hydrodynamic model synthesis

» Production simulation model (IBM)






COLUMBIA RIVER REGIONAL FORUM

TECHNICAL MANAGEMENT TEAM
Year End Review Session
December 8, 2010

FACILITATOR’S SUMMARY NOTES ON FUTURE ACTIONS
Facilitator: Robin Gumpert

The following notes are a summary of issues discussed at the year end review session.
These notes are not intended to be the “record” of the call, only a reminder for TMT
members. See the Meeting Minutes for more details of the discussion and considerations.

In Attendance for All or Part of the Meeting:

TMT members and alternates: Steve Barton (COE), Pete Hassemer (alternate, 1daho),
Russ Kiefer (Idaho),Cindy LeFleur (Washington), Jim Litchfield (Montana), Tom Lorz
(CRITFC-CTUIR), Tony Norris (BPA), John Roache (Bureau of Reclamation), Dave
Statler (Nez Perce), Paul Wagner (NOAA), Dave Wills (USFWS)

Other participants: Mark Bagdovitz (USFWS), Doug Baus (COE — Division Office),
Richelle Beck (D. Rohr and Associates), David Benner (Fish Passage Center), Brandon
Chockley (Fish Passage Center), Ted Day (Bureau of Reclamation), Scott English (COE
— Division Office), Barry Espenson (Columbia Basin Bulletin), Joel Fenolio (COE -
Seattle District), Margaret Filardo (Fish Passage Center), Jason Flory (USFWS), Steve
Hall (COE — Walla Walla District), Laura Hamilton (COE — Division Office), Kim
Johnson (COE - Division Office), Russell Langshaw (Grant County PUD), Jerry
McCann (Fish Passage Center), Chris McDowall (LDH Energy), Kristian Mickelson
(COE - Seattle District), Bill Muir (NOAA Science Center), Jim Ruff (NPCC), Dan
Spear (BPA), Glen Traeger (Ibevdrola), Pat Vivian (Official Note Taker), Nathan Zorich
(COE - Portland District)

Facilitation team: Robin Gumpert and Donna Silverberg, DS Consulting

Purpose of Meeting

Robin welcomed everyone, led a round of introductions and went over the purpose and
protocols for the day. The purpose of every TMT Year End Review is to take time
outside of the usual TMT setting to review and reflect on the year’s operations and how
well the group (and the system) performed.

Conditions Review:

Weather and Water: Steve Barton, Division COE, reported on the 2010 hydrologic
conditions. Precipitation was “average” overall, although the system experienced low
snow pack during the early months and a dramatic increase in flows later in the year
(June). Early water supply forecasts began predicting below normal precipitation and
because of this, the COE *chased’ the actual water supply for the rest of the year. The late




season forecasts increased by four MAF from earlier in the year and the actual observed
water supply came in higher than any of the forecasts.

With respect to runoff, compared to the previous five years, 2010 was one of the driest in
the Columbia Basin as a whole. Low flows were seen until late April when runoff finally
began—this created some difficulty for managers since reservoirs were kept low awaiting
runoff.

Flow objectives and actual flows were generally close throughout the basin: some came
up just below their objectives (Lower Granite), some met their targets (Priest Rapids with
augmentation from Grand Coulee); and some were exceeded by their actual flows,
depending on where in the basin the project was located.

Water quality: TDG standards were exceeded 234 times, which Steve said is consistent
with prior years. Most exceedances were a result of too much water and exceeded
powerhouse capacity. Temperatures were generally cool, with few days exceeding 68
degrees F.

Participant Questions/Comments:

e Were the TDG exceedances based on a 24-hour rolling period? A: Yes. They
were 234 different calendar days.

e Regarding forecast vs. actual water supply: Is there a time when most of the water
comes into the system? A: Historically peak runoff is in June. This year, the
peak was slightly earlier. Q: What is the predictor? Are there patterns of under or
over predicting runoff? A: Not sure, but we could look at statistics on this. For
the Snake River, the April forecast is generally the best predictor.

e How does this year rank with the past 70 water years?

0 A: Not sure, but this is something we could revisit.

e Did Upper Snake flow augmentation have an influence on timing or decisions?
How did it play out in the factoring? A: Upper Snake flows did factor in a bit—
we knew we could depend on a certain amount, but also recognize we can’t
always rely on those flows. (See below for more discussion on Upper Snake
River flow augmentation.)

Ocean Conditions and Salmon Marine Survival: Bill Muir, NMFS Science Center,
reviewed the Pacific Decadal Oscillation (PDO) index and suggested that, generally,
when it is warm, this creates unfavorable condition for fish, while cold means good
conditions for fish. This past year, PDO shifts from warm to cold improved what had
been predicted as a very bad ocean year for fish: by May, it looked to be a pretty good
year. It took a while for the copepods to become productive sources of food. Bill said
that likely this shift to later cool conditions will be good for fall Chinook, but it may not
have been a great year for spring and summer fish.

2011 forecasting shows a continuing La Nina, with a negative PDO and cool conditions
which should be good for survival of both spring and fall salmonids—and the food they
eat.



Participant Questions/Comments:
e Your forecasts are looking at ocean survival not returns? A: Yes, and these match
well.
e We saw a fish delay in June, but then they moved quickly—might the timing of
the shift in PDO have helped summer as well as fall fish? A: Yes.
e s there a relationship between deep sea and other sea species and salmon?

Fish Conditions: Juveniles—Paul Wagner, NOAA, showed that the late flows delayed
juvenile migration. Compared to the 10 year average, steelhead saw a near reverse graph
after late April—the passage numbers started well and then really dropped off until the
late May Dworshak release, with a final bump in June with increased flows.

McNary steelhead saw a very large run, likely because few were transported this year so
more were in the river than normal. Bonneville steelhead passage was close to the 10-
year average in terms of timing.

Yearling chinook passage was early with larger passage numbers than the 10-year
average. Sockeye passage was late with fewer counts than expected, except at McNary
where it was a Mid-Columbia banner year for Okanogan fish. Bonneville numbers went
up during the increasing flows in late May. Subyearling Chinook responded well to flows
in typical fashion with good passage numbers. Passage numbers went up at Bonneville
with the Spring Creek releases, but nothing atypical was seen for the rest of the season.
Coho passage counts were mostly hatchery fish and timing was typical, with fewer counts
than the 10-year average.

Participant Questions and Comments:

e Lower Granite steelhead indices are troubling. What is going on there? A: This
might be explained by changes with the RSW and fluctuations of spill that
occurred. It is best to look at the comparison of timing, not the proportion of fish.

e The abundance numbers shouldn’t be included in these slides because really, the

10-year comparison reflects timing, not abundance. Also, it looks like the surface
weir is not showing the fish moving—with high spill levels, the fish would have
taken this route.

e Could we overlay onto the graphs the hatchery releases, to see the impact from

those releases? Perhaps transparencies could be used to easily show the
relationship of a number of factors.

Adults—Cindy LeFleur, Washington, shared information on adult passage numbers.
Bonneville Spring Chinook have been averaging around 202,000 returns for the last ten
years. Jack spring Chinook have experienced strong returns in the 2000s with an anomaly
seen in 2009 with very high numbers. Cindy noted that predictive tools have been on
track until recent years when much higher counts of fish have been observed than
predicted.



Spring Chinook saw a similar upward trend from the 1980s (13,300), 90s (6,500), to now
(17,100). Summer Chinook numbers increased from the 1980s (19,200), 90’s (15,100)
and 2000s (57,000). A record number of sockeye were seen at Bonneville this year, much
higher than any recent history (counts go back to 1938). The Technical Advisory
Committee (TAC) predicted 160,000 for 2011.

Fall Chinook numbers have been high in recent years, though they are not seeing the
same pattern as spring Chinook. Fall Chinook counts are predicted to be around 300,000
this year. Bonneville pool hatchery stocks had a strong return this year; bright jack counts
were very high in 2009 and not as high in 2010. Tule jack counts were a little less than
half of last year’s counts. Lower Granite Fall Chinook counts set a record this year of
over 41,000. Cindy noted, however, that the number of wild fish is only 18% of the total
run.

Finally, she reported that Summer Chinook have been doing well the last few years; a
record was set in 2001, and since then they have been trending high.

Participant Questions and Comments:
e Itis important to note that Pacific Lamprey are not trending as well. During the
last 5-10 years, counts have ranged below 50 fish passing over Lower Granite
Dam, and around 15 fish in the last couple of years.
e Clarify: Are all graphs depicting counts in the hundred thousand range? A: Yes.
e Note: Clipped/unclipped fish are determined based on tags and scales.

Adult Timing: Brandon Chockley, Fish Passage Center, explained how data was analyzed
given some anomalies in the data base: for example, historic adult counting has been year
round since 2001 and prior to that only 3/15-11/15 so extrapolations have to be made
when making comparisons.

The data showed that adult passage timing across the years is highly variable. In 2010,
the first 10% of adult passage was later than what was seen historically. This was also
true of timing for 50% and 90% passage rates. Jacks saw the same basic trend except at
the 90% level which was later than last year but similar to the historic trend. Later
passage seems to be related to cooler temperatures.

Participant Questions and Comments:

e You said temperature and passage timing might be related. Can we see other
trends with harvest timing? Might this be overlaid in future years?

e What levels of removals might influence the arrival dates from the early portion
of the run?

e We are seeing pinniped build up below Bonneville at the same time—is there an
impact to fish passage timing? (Note: The COE’s Robert Stansell will provide an
update on pinniped fishery interaction management at a future TMT meeting in
early 2011.)



e |s there a relationship between large run size since 2000 and late arrival since
2000? Marine mammal numbers have gone up as well since 2000. All seem
related to the fact that there are a lot more fish in the system.

Reservoir Operations

Joel Fenolio, Seatte District COE, shared operation highlights at Libby Dam. The project
operated to meet deviation requests, sturgeon operations and bull trout minimums. All
operations were coordinated with Grand Coulee operations so there were no impacts from
local operations on the system. The forecasts for Libby were pretty accurate this year
with actual runoff at 4,520 KAF. 260 KAF was stored for the deviation. A high rain
event in late September caused Libby to be higher than the 2439’ end of month target
elevation.

Jason Flory, USFWS, shared that they were not able to get river stages at the right levels
for the sturgeon test this year as had been desired. So, in planning for 2011, the USFWS
hopes to find flexibility to do the test as called for in the settlement agreement of the
USFWS Sturgeon BiOp.

Participant Question:

e |s the Corps planning for this year’s possible test? It seems like making an effort
to watch the rain and inflow levels all December, before drawing down, might be
more prudent for meeting the obligations in the spill test.

John Roache, Reclamation, reported on Hungry Horse and Grand Coulee reservoir
operations. Hungry Horse Water Supply Forecasts steadily declined throughout the year.
At the end of the year, thanks to good rains in May and June, the actual water supply
volume was higher than the forecasts were predicting.. For Grand Coulee, John noted
that Lake Roosevelt will need to draw down to a maximum elevation of 1255 feet during
the spring of 2011 for required drum gate maintenance in 2011. Drum gate maintenance
work must be completed at least once during a three year period and has been deferred
the last two years.

Participant Questions and Comments:

e |5 1208 feet considered empty at Grand Coulee? A: Yes, this elevation is the
bottom of the active pool and most power generation is eliminated below this
elevation. All pumps that pump water to Banks Lake are out of service below
elevation 1208 feet and this is also the minimum drawdown elevation for flood
control. The active capacity of Lake Roosevelt is roughly around 5 MAF and the
total capacity is roughly around 9 MAF. 1,026 feet is the actual bottom.

Steve Hall, Walla Walla District Corps, reported on Dworshak operations, noting that
spring rains helped in a very dry year. The project was substantially below flood control
and impacted the COE and its regional partners’ ability to provide certain desired
operations. The project operated on minimums until June, which is very unusual.
However, the COE was able to meet the request for augmentation made in May which
seems to have correlated to fish movement—so they were happy to see a benefit after the



fact. Temperature augmentation was a big success this summer. Even with high
temperatures all summer, the project was able to maintain at the 66-68 degree range with
no exceedences above 68 degrees.

Upper Snake Flow Augmentation: Ted Day, Reclamation, reported on Upper Snake flow
augmentation in 2010. This year saw many fluctuations with water supply, but ultimately
the augmentation program ended on a positive note. Ted explained that each year is a
unique challenge in determining where flows for augmentation will come from, with
multiple sources that provide variable amounts (with variable timing) depending on
runoff conditions, reservoir operations, reservoir carryover, and rental water availability
Two primary areas are tapped: 1) Upper Snake above Milner— this includes Palisades
Reservoir, Jackson Lake (near Jackson Hole), and American Falls Reservoir 2) The
Payette system—this is a very reliable source that includes Cascade and Deadwood
Reservoirs. Also available to the flow augmentation program are lesser volumes from the
Boise reservoir system (Lucky Peak, Arrowrock, and Anderson Ranch), with the
remainder provided from natural flow water rights that the BOR owns or leases.

Ted explained that 2010’s very low snow pack, with the 7™ lowest runoff forecasted in 90
years of record for the Upper Snake at Heise, meant that no rental water would be
available from the Upper Snake (above Milner) rental pool (under the terms of the Nez
Perce agreement). This source of augmentation water typically provides 100-185 kaf
during near average years, although the amount is prescribed on a sliding scale that goes
from zero in a drought, to over 200 kaf in wet years. Without this rental source, it
appeared as though the BOR would not be able to provide the full 487 kaf goal, and that
providing the secondary goal of 427 kaf would require extraordinary actions. These
actions included executing a one-time lease agreement with a landowner in Oregon for
Snake River natural flow rights (at significantly higher cost than other rentals), and
commitment of the entire amount of “powerhead” space reserved in Palisades Reservoir.
Use of powerhead space is particularly significant since it can result in the eventual
shutdown of the powerplant, and is the last to fill space in subsequent years which means
the reliability of providing augmentation water may be severely impacted if drought
conditions continue. Powerhead space is only used as an absolute last resort.
Additionally, use of powerhead limits BOR to providing no more than 427 kaf (Nez
Perce Agreement.) Despite the “cost”, Reclamation was committed to providing an
earlier timing of flow augmentation in May when it was most needed for fish due to low
flows, and delivered the entire amount (157 kaf) that was expected from the upper Snake
above Milner. Then, in June, over 200% of average precipitation fell in the basin,
dramatically changing the water supply situation and even resulting in the highest
releases ever from Cascade Reservoir. With cooperation from the state of Idaho and
irrigators, BOR was able to rent additional water to effective replace the powerhead that
was used, thus lifting the 427 kaf cap and allowing BOR to rent additional water to the
full 487 kaf in 2010. Ted noted that so far 2011 is off to a good start and looking
promising for providing a full 487 kaf.

Participant Questions and Comments:



e From the various sources you mentioned, you have targeted timing for getting those
sources. What is the possibility of seeing the stacked up look of these to help
determine the hydrographic timing of those releases and the impacts on Brownlee?
A: It would be possible to plot the various flow rates (and timing) from the individual
sources, which should show the combined effect at Lower Granite. Are the dates you
listed opportunity dates or management dates? A: Both. The general goal is to
release earlier and shift the water out of the later summer period, when it is warmer
and has less benefit. Each year is unique, and our ability to manipulate the timing
will differ year to year, depending on timing of runoff, volume of runoff, which
sources are used, status of flow targets, etc., and some water will still be release in
August from the Payette. It was easier to do when we only augmented in summer,
after we knew exactly how much water was available from each source—but the
benefit to the fish is in the spring so we are trying to manage to meet those benefits.
Drought years, like we thought we were in, may prove fairly easy for earlier releases
since we know there will not be flood control releases and we have a good idea how
much water is available. But this has proven a challenge given the oddities of the
past two years.

e |sthere some lesson we are getting so far for next year?

0 A:We learned that we can provide the water during the most difficult of
seasons and that the program has positive impacts by putting out the water
when its needed. The last two years represent a fundamental shift in how
we’ve done flow augmentation, starting in the early 90’s, so there’s a learning
curve and attitudes to change. there is a good will component that comes into
play when we can cooperate during contentious times.

General Observations/Lessons Learned:

e The Dworshak operation communication and implementation went well and had a
positive impact on fish.
Implementation of the Dworshak SOR was successful.

0 The strategy employed seemed to have a high benefit—especially when
coupled with a rain event which added extra value to gain the cover of
turbidity.

o Inthe future, if a rain event is predicted, tie it together with water
velocities to provide optimal conditions for the fish.

Does anybody have or know of information about the impacts global warming
may have on fish run timing?

0 A: Probably more speculation than research at this point. ISAB and WA
put out reports that would be worth looking at. Likely climate change
will have an impact on abundance.

For next year, TMT will need to plan for the required spill test at Libby and drum
gate maintenance at Grand Coulee.

What would improve TMT’s next steps?
o0 This year we saw our creativity working well as a result of our good
conversations. As we move forward, the key will be talking early and
working through ideas so we can utilize the most flexibility in the system.



o It would be nice if we were able to better understand what might happen
with releases at Hells Canyon and Brownlee —from flows to
temperatures. Providing more certainty within the basin would help.

Specific Operations Review

Libby Water Supply Forecast: Joel Fenolio, Seattle District COE, shared information
about the COE’s new forecasting methodology in place to support December forecasting
that has impacts on the rest of the year’s operations. This work came about in response to
regional discussions about the need to better manage Libby, the fact that it had not been
updated since 2004, and the COE’s desire to create a better forecasting tool. A specific
change to the tool included use of Snotel sites and other data points, which are proving so
far to be good predictors of the actual water supply in the area. The COE is now using the
new methodology for 2011 management of Libby operations.

Participant Questions and Comments:

e How does the new methodology take in to account aggressive December
management — can it be corrected for deviations? A: Yes, the COE can file a
deviation request based on best professional judgment.

e The previous method used snow course data, now just Snotel. How often will the
measurement be used? Why is it better? A: We can now track accumulation on a
daily basis instead of once a month and we can better respond to what we’re
actually seeing.

e |t appears this will move us to a better spot without consternation. The outlook is
good for 2011, but in the future, keep in mind we may ask you to use a deviation
request as a management tool.

Avian Predation: Nathan Zorich, Inland Avian Predation Study Unit of the Corps, shared
information on the avian predation management program. The program is in place to
help meet BiOp goals of enhanced smolt survival through reduced predation. In 2009-10,
the COE evaluated impacts of predators at John Day and The Dalles as well as the avian
line array/boat hazing at John Day. The team estimated avian impacts by counting avian
consumption (not predation since sometimes the birds were eating already dead fish).
California gulls turn out to be the most numerous in the area with herons, pelicans,
cormorants and mergansers among others seen. Changes in the line array and hazing did
have positive impacts on reducing predation (the daily mean gull count dropped from 99
to 19). The team found that the birds are eating a lot of lamprey and salmon as well as
other species, and that more consumption happens at The Dalles than at John Day. The
bird populations in the area are increasing due to landfills, agriculture and dams that
provide great food sources: insects, rodents and fish.

In summary, Nathan reported that gull numbers were highly variable. Avian array lines
proved effective at decreasing consumption counts by 61,000. Future suggestions include
installing more lines at The Dalles; implementing a sustained hazing program (boats and
shore based); using mobile crews to respond to movement; and using a variety of habitat
modification tools at Miller Island Rocks to prevent nesting. Also, the program will need



to prioritize where to use avian predation funds, and will look to create better monitoring
devices.

Participant Question:
=  What if any impacts has The Dalles spillwall had on avian predation in the area?

Juvenile Survival through the Hydro System: Bill Muir, NMFS Science Center, reported
on Chinook and Steelhead survival numbers, as determined by pit tag arrays throughout
the system. He said survival was very high in 2010 for fish migrating in-river.
Transportation operations were started late and combined with surface passage structures
at Snake River dams, resulted in fewer fish transported last year. Until late April, he said,
in-river fish tend to do better than transported fish. Bill reported that sockeye survival for
smolts released from Red Fish Lake were very low and it was unclear at this time why
that was so. Idaho Fish and Game and NOAA will be doing a radio telemetry study next
year to try to sort out why certain areas are problematic for juvenile survival.

Participant Question:
= Why has steelhead survival increased so much in the last two years?

0 A: Both years had increased surface collectors, higher spill and fast travel
times. 2010 was a low flow year, but saw increased spill, with increased
surface structures also leaving a higher number of non-pit tagged fish in
river which seems to be having an impact on overall numbers.

BON Powerhouse 2 Spring Operations: Paul Wagner, NOAA, and on behalf of FPAC,
reported on the success story that descaling decreased when the Corps responded to the
SOR 2010-03 request (dated June 15) to decrease turbine unit loading. Now, FPOM is
discussing the possibility of a structural fix to the cause, but any change will not occur
until 2014 at the earliest, indicating the region might need a fixed procedure in the
meantime. This is being worked out with ERDC and others. In the meantime, it was
noted that the action agencies responded well and FPAC hopes for such quick responses
in the future.

Fall Subyearling Chinook Survival: Jerry McCann, Fish Passage Center, reported on fall
Chinook juvenile survival in 2010, noting that it was a pretty good year for these fish—
with increased spill, decreased transit time and cool temperatures all playing a role. Jerry
also said that flows through June and above average spill while temperatures were at or
below average for the period analyzed may have had positive impacts.

Chum Operations: Paul Wagner, NOAA, reviewed Ives Island chum spawning
operations. Looking at numbers, he suggested that 50% protection was provided in 2010.
Paul noted that no one felt more could be done, but acknowledged that the managers had
to make the call of terminating protection flows earlier than usual. Paul said it is
uncertain what percentage was lost with each elevation change made, and expressed hope
that there would be better information for decision-making in the future about where the
redds are as compared to other years.




Hanford Reach Operations: Russell Langshaw, Grant County PUD, reviewed operations
and spawning dates for Hanford Reach operations, which he said were consistent with
past years. Russell shared that the protection criteria were met 82 of 86 times, even better
than recent years. He reviewed studies planned as part of the 401 water quality process
that have been initiated, and shared a video of sturgeon eating redds. Russell will be
studying egg pockets for redds and will share analysis results relative to keeping redds
watered in the future.

Year End Review Wrap Up

Participants spent the remainder of their time together reflecting in small groups about
the information and discussions heard today, noting for each other those pieces that could
help future successful collaborative work and good management operations.

Note: TMT acknowledged that Cathy Hlebechuk, past TMT chair, passed away on
Friday, November 19. She was and will always be remembered as a dedicated and
beloved member of the TMT community. Her presence will always be felt—and she will
be missed by all.

These summary notes were prepared by Donna Silverberg. Comments or suggested
revisions should be made to facilitator Robin Gumpert at rgumpert@cnnw.net.
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Columbia River Regional Forum
TECHNICAL MANAGEMENT TEAM OFFICIAL MINUTES

2010 Annual Review of Lessons Learned
December 8, 2010

Notes: Pat Vivian
1. Introduction

The 2010 TMT year-end review was chaired by Steve Barton (COE) and
facilitated by Robin Gumpert (DS Consulting). Representatives of the COE,
Idaho, BPA, BOR, Montana, NOAA, NPCC, FPC, Washington, USFWS and
others participated. This summary is an official record of the proceedings, not a
verbatim transcript. Anyone with questions or comments about this summary
should give them to the TMT chair or bring them to the next meeting.

The purpose of today’s meeting was to review specific conditions and
operations in 2010, focusing on lessons learned that can be applied to in-season
management going forward. The presentations were accompanied by slide
shows which are posted on the TMT web page, linked to today’s agenda.

2. Conditions Review

2a. Weather, runoff and water quality summary. Steve Barton (COE)
covered hydrological conditions and issues in the 2010 water year, including
precipitation, temperature and observed runoff in relation to BiOp flow targets
and state water quality standards.

Precipitation in water year 2010 was near normal throughout the basin for
the year as a whole, with the exception of southeast Idaho and the Bitterroot
divide which were below normal. Conditions at first looked favorable in early fall
2009 but rapidly deteriorated to significantly below normal until April and May
2010. This was followed by record precipitation in June.

Winter brought an Arctic blast in December 2009 and temperatures that
were significantly below normal through March 2010. Then conditions in the
southern portion of the basin returned to near normal temperatures, with the
Canadian basin above normal. Storms that brought precipitation in May and June
also brought cooler weather. The rest of the year brought near normal
temperatures except in the northern and southern edges of the basin.

Water supply and runoff forecasts started off predicting below normal
volumes. As snow on the ground began to deteriorate and forecasts declined, the
water supply looked increasingly dismal. However, things improved significantly
in June and July following June’s heavy precipitation. The late-season water
supply forecast was raised by 4 maf at Lower Granite and 8.5 maf at The Dalles.
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This was far from normal. Generally, observed precipitation levels came in higher
than the latest season forecast throughout the year.

Seasonal runoff volumes were significantly below normal basin-wide, and
rapid changes made forecasting especially difficult. The year was one of the
driest of the last 5 years for the basin as a whole. Flows and runoff stayed low
through April, which was a challenge for specific project operations. The season
ended with a peak unregulated flow rate of 550 kcfs at The Dalles on June 7,
2010. The actual observed peak discharge was 393 kcfs on June 11. Spring
2010 flows were augmented by Grand Coulee releases to meet BiOp spring flow
objectives. Barton compared BiOp flow targets with actual flows:

e Lower Granite — Spring seasonal flow objective of 85 kcfs in spring and 50
kcfs in summer. Fell short of objectives but came close to meeting them,
with an average of 78 kcfs flows in spring and 47 kcfs in summer.

e Priest Rapids — The spring objective of 135 kcfs was exceeded at 138 kcfs
average flows.

e McNary — The spring objective of 220 kcfs was exceeded at 226 kcfs
average flows. The summer objective of 200 kcfs was not met, with only
130.55 kcfs average flows observed.

Water quality standards were exceeded on 234 days this year, as
compared to an 11-year average of 257 days. These were calendar days, not 24-
hour rolling averages. Camas Washougal and Ice Harbor forebay are among the
gages that historically have had a higher number of TDG exceedances. When
these exceedances are categorized by type, the majority in 2010 were
associated with excess powerhouse capacity that was brought on by high flows
and heavy spill in June. Causes of type 1 exceedances (which occurred despite
best professional judgment) were intertie and powerhouse outages.

Overall, 2010 was a cool year. The basin had a total of 663 days on which
the 24-hour average was above 68 degrees F (20 degrees C). Temperatures at
Lower Granite Dam never went above 68 degrees F.

Questions and discussion: Q: When does most of the runoff come into
the system? Are there patterns of under- or over-predicting? (Pete Hassemer,
IDFG) A: Historically, peak runoff is in June. The RFC forecast page has
prediction error statistics. It's assumed that 80% of accumulated runoff will be in
the Snake River by April 1, so the April 1 water supply forecast is critical.

Q: How does 2010 compare in relation to the past 70 years in terms of
water supply? (Paul Wagner, NOAA) A: Flows at The Dalles were less than 80%
of normal in 2010. Further comparisons would require investigation.
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Q: How did weather predictions affect the timing of water releases to the
Snake River in 2010? (Dave Statler, Nez Perce Tribe). A: The BOR made an
effort to augment flows in the upper Snake earlier this year. More on this below;
see section 3e, Upper Snake flow augmentation.

2b. Ocean conditions summary. Bill Muir, NOAA Science Center,
summarized the effects of ocean conditions on salmon survival since 1940.
Conditions were good (negative PDO with cooler ocean temperatures) in the
1970s, poor in the 1980s, and good again the 1990s, bringing high salmon
returns. A negative PDO provides migrating salmon with cooler ocean
temperatures and favorable conditions. In a good year, copepods and other
foods for salmon are plentiful and salmon predators tend to swim far from shore.
Conversely, warmer temperatures associated with a positive PDO bring food
shortages and a higher incidence of predation on juvenile salmon.

Ocean conditions were good in 2009, but 2010 started out with a positive
PDO due to the El Nino trend, thus poor conditions for salmon. In May 2010, the
PDO shifted to negative and things began to improve. It took a few months for
the shift to translate into higher copepod productivity. Recent data indicate that
2010, unlike 2009, provided poor ocean conditions overall, similar to 2004 but not
as bad as 2005. (Those two years are among the worst in the past decade.)
Forage fish appeared fairly late this year, which was not good for smolts entering
the ocean. In terms of adult returns, the shift to a negative PDO might have
happened too late in spring 2010 to do migrating salmon much good, although it
might have benefited fall Chinook. Ocean conditions of 2010 could translate into
lower survival rates for spring Chinook, chum, sockeye, coho and steelhead. The
summer was anomalously cool, which aided late migrants like fall Chinook.
Juvenile catches, typically a good indication of potential adult returns, were lower
this year than in past years for all listed species except subyearling Chinook.

Forecasts for 2011 ocean conditions include a La Nina trend, a negative
PDO and cool ocean temperatures, with relatively high spring flows. Food
supplies for spring and fall salmon should be plentiful under this scenario.

Questions and discussion: Q: Conditions didn’t look bad at first in 2010,
so what happened? Are things still looking negative? A: More data are coming in
to help clarify the 2010 water year. September 2009 catches were very low, and
June 2010 catches are expected to be a bit higher.

Q: How did the low flows of 2009-10 followed by record precipitation in
June 2010 affect survival numbers? A: June Chinook catches were low despite
heavy rains. The timing of flows this year appeared to protect Chinook salmon.
As for the 2011 water year, the current prediction is for la Nina conditions and
heavy snowpack. However, conditions can change radically between now and
next spring.
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Q: Is there any relationship between the distribution of fish at the mouth of
the Columbia and the distribution patterns of marine mammals? A: Last year,
Humboldt squid were prominent along the Oregon coast. Further explanation of
interactions with salmon would require extensive knowledge of deep sea
creatures.

2c. Fish. Juveniles: Paul Wagner (NOAA) reported migration conditions,
juvenile travel times, and juvenile survival rates through the hydrosystem over
the past year, including transport percentages. Flows were late this year, so
spring migration was delayed. The passage indices reflect that 80% of the fish in
the river were hatchery fish. Migration proceeded surprisingly well for early April,
with a delay at Lower Granite as expected because flows were so low. Numbers
picked up with the June rains, but migration slowed again until the Dworshak
release of 10 kcfs in mid June. As it turned out, delayed migration was for the
best because ocean conditions at the time were not good for smolts. Steelhead
passage tended to be later than Chinook this year because steelhead respond
more directly to river flows.

At McNary, about 40% of steelhead were transported this year, as
compared to 80% over a normal 10-year horizon. That means more steelhead
traveled in-river than usual. Steelhead survival at McNary was way above the
seasonal average. The story was the same at Bonneville for steelhead and
yearling Chinook. There was a large increase in yearling Chinook passage at
McNary toward the end of May. Lower Granite yearling Chinook passage indices
followed their typical timing except the peak came earlier this year than usual.

Sockeye passage at Lower Granite was late, with lower numbers than
expected. Sockeye survival was estimated to be 15-20%. The 2010 water year
one of the lowest on record. This was a banner year for Okanogan sockeye but
not Snake River sockeye. Sockeye arrived late at Bonneville.

Subyearling Chinook responded to the late May freshet and passed in
large numbers at Lower Granite and McNary. The releases were all dominated
by hatchery fish with the exception of steelhead. Coho runs, largely hatchery
releases, had less than typical abundance but responded well to higher flows at
Bonneville, Lower Granite and McNary.

Questions and discussion: Q: Have release sizes of hatchery fish been
constant for 10 years? How has the timing of flows affected passage indices over
the years? A: The passage index 10-year average is not a good measure of
abundance, although it is fine to use the 10-year average to evaluate timing. The
RSW at Lower Granite played a role in the survival rates for 2010. What differed
this year was a 50% spill level in June, with higher percentages migrating in-river.

Steelhead passage was strong this year. Russ Kiefer (Idaho) noted that
the surface weir at Lower Granite is more effective at lower flows, especially for
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steelhead. There was discussion of ocean conditions and the timing of hatchery
releases, as well as the passage indices in relation to flows.

Kiefer suggested that future graphs of juvenile migration correlate timing
with flow volumes. Robin Gumpert and Jim Litchfield (Montana) suggested
overlaying passage and conditions data to show how the different factors relate.

Adults: Cindy LeFleur (Washington) presented data for Columbia River
salmon and steelhead returns. This year brought some of the largest runs seen
since 2000, raising average returns for the past decade. Returns of adult spring
Chinook by June 15 each year averaged 82,000 per year in the 1980s, 68,000
per year in the 1990s, and 202,000 per year since 2001.

There’s still no explanation of the enormous return of spring Chinook jacks
in fall 2009. The phenomenon didn’t produce a correspondingly high number of
adults in 2010, although the return of 16,000 adults in 2010 is considered good.
WDFW is working on forecasting methods to account for it.

Lower Granite spring and summer Chinook adult returns have been low
for the past decade and were even worse in the 1990s. This year’s average is
13,008 fish at Lower Granite. Since 2001, however, there have been strong
returns of upper Columbia summer Chinook beginning June 16, with average
returns of 57,000 fish per year.

This year’s return of 386,000 sockeye set a record going back to 1938
when Bonneville Dam was built. The previous record was 335,000 sockeye in
1947. Adult sockeye runs in the 1800s were over a million.

Fall Chinook returns in 2010 are estimated around 320,000 adults, with
good returns on the Hanford reach as well. Bonneville hatchery fall Chinook
returns were strong in 2010. This year brought another record return at Lower
Granite of 41,000 fall Chinook — a good comeback from only 337 adults in 1981.

Summer steelhead have been doing well for years, with a record count of
600,000 adults returning in 2001. This year’s return is estimated to be around
380,000 fish. Of these, about 38% had unclipped fins, indicating they were
probably wild, although some hatchery fish are unclipped. Lower Granite summer
steelhead had strong returns in 2009 at 588,000 fish.

Questions and discussion: Q: Are there any speculations regarding the
spring Chinook jack returns for 2009? A: No. The prediction of 470,000 adults
returning in 2010 was based on average predictions, not the high jack count of
the previous year. The actual return this year was only 315,000 adults. There is
still no explanation for the 80,000 jacks that returned in 2009.
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Q: If fall Chinook passage at Lower Granite consisted of mostly wild fish
during the 1980s, is the current estimate of 18% wild fish based on clipping
information? A: No, it is based on run reconstruction efforts. Hatchery fall
Chinook from above Lower Granite are not always clipped.

Dave Statler (Nez Perce) emphasized that, while some 200,000
endangered sockeye are forecasted to return to the Columbia River in 2011, this
optimism does not extend to Pacific lamprey populations. Lamprey are in serious
trouble, although they are not listed. Counts at Lower Granite have been less
than 50 fish in recent years, their numbers steadily declining.

Adult run timing: Brandon Chockley (Fish Passage Center) presented
2010 data on the timing of adult returns. While the 2009 return of spring Chinook
adults was late compared to recent years, the timing of the 2010 return was more
typical. Spring Chinook adults at Bonneville Dam are now counted year-round,
directly from April 1 to October 30 and by video from November 1 to March 31. In
the years before 2001, fish were counted from March 15 to November 15 only,
an important factor to consider when comparing run statistics for multiple years.

Using daily fish counts, Chockley estimated the 10%, 50% and 90%
passage dates for each annual run back to 1977. Then he compared passage
dates for the 11 years since 2000 to the passage dates for the same runs from
1977 to 1999 to get a broad picture of passage trends.

This year’s average passage dates came earlier than in 2009. The 10%
passage date was April 16, 2010, compared to April 25, 2009. The 50% passage
date was April 29, 2010, compared to May 8, 2009. The 10% jack passage date
for 2010 was a few days later than in 2009. Chockley used regression analyses
to investigate potential relationships between environmental variables such as
temperature and flows from March 15 to April 1 and the 10% passage dates for
adults and jacks. Later 10% passage dates at Bonneville were directly
associated with cooler temperatures. Flows, however, had no measurable effect
on 10% passage dates. The timing of spring Chinook and jack passage in recent
years has typically been 4-6 days later for adults and 2-7 days later for jacks than
it was in the years before 2000.

Questions and discussion: Q: Are the criteria for jack sizes the same for
all dams? A: No, in the mid Columbia, jack size is up to 20 inches long. At
Bonneville Dam, jacks can be up to 22 inches long.

Q: Is there a bigger gap between adult passage dates in recent years and
years before 2000 than for jacks? A: Yes, the difference in timing between recent
years and previous years is larger for adults. The one exception was the 90%
passage date for jacks, which came a few days later in 2010 than in 2009.
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Q: Did the high flows of late May and early June 2010 delay jack returns?
A: Yes, that is a likely explanation. See the regression analyses attached to this
agenda item for potential links to environmental variables such as temperatures
and flows.

Q: Do particular run sizes and proportion removals from the early part of
the run significantly affect the 10% and 50% arrival dates? A: If Rapid River fish
make up a large proportion of the early runs and are disproportionately
harvested, it could affect their run timing. PIT tag data might allow that correlation
to be made.

Jim Litchfield, Montana, and Cindy LeFleur, Washington, wondered if
there has been a correlation between run size and timing in the years since
2000. Pinnipeds at Bonneville are disproportionately taking early stocks, Jim
Ruff, NPCC, said. Chockley said he would welcome the opportunity to include
pinniped abundance in his analysis of run timing.

3. Reservoir Operations Review

3a. Libby spring/summer operations. Joel Fenolio, COE, gave a
retrospective of Libby operations for 2010. The May 2010 water supply forecast
was for more than 4,800 kaf, which obligated the COE to provide 800 kaf of
water for the sturgeon pulse. This year and for the next 2 years, the COE is also
obligated to provide flows for a sturgeon spill test as part of the settlement
agreement with the Kootenai Tribe. 2010 was a dry year, with water supplies in
the Kootenai basin at only 4,520 kaf, 77% of average for 1975-2009. In response
to the low flows, the COE made a flood control deviation request to store 260 kaf
in Libby reservoir in an attempt to guarantee the minimum elevation of 2,415 feet
required to provide 5 kcfs for the spill test. The September 30, 2010, elevation
target for Libby was 2,439 feet, based on a forecasted April-August volume at
The Dalles of less than 20% of normal. The 2 inches of precipitation in June 2010
instigated TMT coordination to keep outflows from rising dramatically. As a result,
the reservoir was at elevation 2,441.4 feet on September 30, not 2,439 feet.

At the beginning of 2010, Libby reservoir was drafted down to 2,411 feet.
The September forecast was for 6,500 kaf, and the reservoir provided minimum
flows of 4 kcfs until bull trout minimum flows of 6 kcfs began on May 15, 2010.
Once the 260 kaf for the deviation request was stored in the reservoir, Libby
transitioned to VARQ flows of 14.5 kcfs. From June 1 to July 15, 2010, Libby
released the 260 kaf plus the sturgeon volume. Once these volumes were out of
the reservoir, outflows remained at 7 kcfs until September, when they ramped up
to 8 kcfs in response to higher inflows.

Fenolio presented a graph of the theoretical VARQ operation for 2010 as

opposed to the actual operation that included the deviation request to store 260
kaf. Starting June 1, the Libby operation ramped up to 4 units (17.7 kcfs) to get
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the 260 kaf out for the sturgeon spill test. Libby reached its maximum refill
elevation of 2,442.9 feet on August 15, 2010 — 16 feet from full, as in 2009. Libby
reservoir finished the season at 2,441 feet on September 30. Heavy rains in
September caused the reservoir elevation to rise above the September 30 target
of 2,439 feet. Actual Libby inflows from April-August 2010 were 4500 kaf, so in
retrospect the May water supply forecast for Libby was fairly accurate.

Jason Flory, USFWS Spokane, gave a retrospective of the 2010 sturgeon
BiOp operation. The settlement agreement calls for 5-10 kcfs spill for a spill test
to enhance sturgeon spawning. This year’s spill of only 7 kcfs allowed the river to
reach 1,761.5 feet, when the maximum at Bonners Ferry is 1,764 feet. Ultimately
the spill was unsuccessful because it failed to move the spawning grounds to a
better location. Going into 2011, it will be important to plan sufficient water supply
for a successful sturgeon operation. TDG compliance is required during the spill
test.

Questions and discussion: Q: Is the COE planning ways of predicting or
managing spill volumes to meet the 2,415-foot reservoir elevation target in
preparation for the sturgeon operation in 2011? Before drawing down to 2,411
feet, if 2011 looks like a dry season, wouldn't it be prudent to hold water back for
the sturgeon spill test? A: The COE is indeed tracking this. In 2010 we learned
an alternative approach is needed to address mathematical assumptions
regarding Libby operations. There will be more discussion of this in 2011 when
the COE implements its new methodology for calculating flow thresholds at Libby
(see section 4a below).

3b. Hungry Horse operations. John Roache, BOR, described conditions
and operations at Hungry Horse Dam in 2010. The basin ended up with 88% of
the average runoff volume for May to September 2010; much of that was due to
heavy precipitation in June. The May to September forecast serves as the BOR
flood control period, while the April to August forecast drives the minimum flow
criteria at Columbia Falls.

Actual inflow volume was 83% of normal, 1,838 kaf, from January 2010
through July 2010. Starting October 1, 2009, the project made minimum releases
to meet the Columbia Falls minimum flow requirement. As a result, the reservoir
was drafted to 20-30 feet below its flood control elevation by April 2010. Starting
May 1, 2010, the project went to VARQ discharges of 4-5 kcfs. At the time, it
appeared that flows of 4-5 kcfs could be maintained through the refill period.
June rains led to inflows of 10-15 kcfs, and discharges were increased to control
refill.

Peak reservoir elevation was 3,559.8 feet on July 2, 2010, at which time
summer flow augmentation of 4.5 kcfs began and continued through September
30. The reservoir elevation was at 3,540.4 feet on September 30 and reached its
3,540-foot target two days later, on October 2, 2010. There were no questions.
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3c. Grand Coulee operations. Roache gave a retrospective of 2010 at
Grand Coulee Dam. The BOR became aware, as the water forecast continued to
drop in early 2010, that it could be difficult to meet the April 10 target elevation in
Grand Coulee reservoir and also meet chum incubation requirements below
Bonneville. On April 20, the operation shifted to meeting a Priest Rapids flow
objective which started at 90 kcfs. Grand Coulee continued to draft down to
around1,259 feet by mid May as a result of meeting weekly flow objectives at
Priest Rapids. The reservoir hit full on Jun 21 and then drafted to
elevation1,277.1 feet on August 31, 2010

Among the critical elevations at Grand Coulee are the full pool BiOp
objective of 1,290 feet on June 30; the August 31 BiOp objective of 1,278-1,280
feet on August 31; and a minimum elevation of 1,255 feet for required drum gate
maintenance. The bottom of the pool at maximum flood control draft is 1,208 feet
and all pumps and pump generators are out of service below this elevation.

Questions and discussion: Q: Is 1,208 feet elevation considered empty?
A: Yes, in terms of active storage, while 1026 feet is the absolute bottom in terms
of inactive storage. There are 6 pump generators and 6 pumps out of service at
elevation 1,208 feet. The total reservoir capacity is around 9 maf.

Q: How often have the pump generators been used to reduce the
elevation at Banks Lake? A: They can only be used down to a certain elevation
at Banks Lake. Below that elevation, flows must be released through irrigation
canals. These canals may be used more in future for integrating the hydrosystem
with wind.

3d. Dworshak spring/summer operations. Steve Hall, COE Walla
Wallla, gave a retrospective of Dworshak operations in 2010. Like other locations
throughout the basin, Dworshak operations benefited from the heavy spring
rains. Even with that boost, the Dworshak water supply was only 71% of
average, and the reservoir elevation remained substantially below its flood
control refill curve throughout the water year. The project released minimum
flows until the SOR requesting 3 days of spring augmentation. The summer BiOp
elevation target was 1,535 feet on August 31. Forebay elevations stayed below
1,520 feet through March 2010. As a result the normal minimum discharge of 1.5
kcfs was dropped to 1.2 kcfs with hatchery flows, causing cavitation problems in
the turbines which are now being repaired.

Typically a Dworshak-Grand Coulee flow augmentation shift requires filling
Grand Coulee above its flood control requirement. Because the Grand Coulee
forebay elevation remained some 30 feet below its flood control requirement
throughout the entire spring operation, a Grand Coulee shift was not possible.
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In its place was SOR-2010-02 in May, requesting 3 days of 10 kcfs flow
augmentation from Dworshak to aid migration. This appears to have been a very
successful operation that spurred the fish to move. Dworshak reservoir then
refilled to within half a foot of full on June 15.

Temperature augmentation was successful in summer 2010. There were
no exceedances of the 68 degrees F state standard in the Lower Granite
tailwater despite high temperatures all summer. Temperatures in the Lower
Granite tailwater remained within 66-68 degrees F through the summer.

Questions and discussion: Q: What is the meaning of the temperature
spike at Anatone gage in early September, as shown on the temperature
augmentation graph? A: The cause of this spike is unclear, although it most likely
reflects bad data resulting from gage maintenance. The spike was
inconsequential in terms of Lower Granite temperatures.

3e. Upper Snake flow augmentation. Ted Day, BOR, described the
2010 upper Snake River flow augmentation operation. Wide hydrologic
fluctuations in 2010 made this a challenging year for flow augmentation. Every
year, BOR seeks to release 487 kaf of augmentation with the primary sources
being the upper Snake River above Milner Dam (Jackson Lake, Palisades, and
American Falls reservoirs) and the Payette basin (Cascade and Deadwood
reservoirs.) The reservoirs in the Boise basin (Lucky Peak, Arrowrock, and
Anderson Ranch) are used to a lesser degree, andBOR also augments flows
using natural flow rights it has acquired or leased on an annual basis.

The 487 kaf augmentation goal is not always achievable, and this year it
looked like the goal would not be met. Snowpack was poor through the winter,
and by April 1, 2010, the Boise basin snowpack was at 70% of normal, the
Payette 60% of normal, and the upper Snake above Milner only 55% of normal.
This resulted in runoff forecasts in the lowest 20 to 25% of years in the Boise and
Payette, and in the lowest 7% of the past 90 years for the upper Snake above
Milner. Under the terms of the Nez Perce Agreement, no rental water was
available from above Milner, making the 487 kaf goal appear unattainable. The
BOR set its sights on 427 kaf instead of 487 kaf and aggressively sought water
resources. That included committing use of 157 kaf of powerhead space in
Palisades Reservoir. The 157 kaf of powerhead space is meant to keep the plant
operating and is used only as a last resort; its use also impacts reliability of
augmentation water in following years if drought conditions persist. In addition,
using it limits flow augmentation to 427 kaf for the year under terms of the Nez
Perce Agreement.

One strategy under the 2008 BiOp was to find ways to shift flow
augmentation to an earlier timeframe when fish need the water, while avoiding
late-season releases of warm water. This year offered opportunities to use that
strategy, so the BOR targeted the entire volume expected from the upper Snake
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above Milner (157 kaf) for release from May 3-31, at a maximum rate of about
3,200 cfs.

When the rain came in June (200 to 300% of average), suddenly the
entire Snake basin went from near-drought conditions to excessive flows. The
rain helped convert snow into runoff as well. So this summer brought flood
control situations and the highest releases in 60 years in the Payette basin.
Flows at Lower Granite Dam went from 70 kcfs to 207 kcfs in just a few days.

At this point the system was flush with water, yet the BOR was unable to
exceed 427 kaf of augmentation as a result of using powerhead space. Through
cooperation from the State and irrigators, the BOR was able to rent additional
water to effectively replace the powerhead that was used, thus lifting the 427 kaf
cap and allowing BOR to rent additional water to provide the full 487 kaf in 2010.
About 157 of the 487 kaf was released from the upper Snakeabove Milner in May
when it was most needed, and another 40 kaf was released between June 30
and mid July. Storage releases from the Boise (~43 kaf) occurred June 16 to mid
July, and from the Payette (~160 kaf) from June 18 to August 22. The remainder
was supplied from natural flow rights, including 7 kaf the BOR rented at
significantly higher rates than normal when it was aggressively seeking water
early in the season. Water supplies for 2011 are currently looking good, and
providing the full 487 kaf in 2011 is looking promising.

Questions and discussion: Q: Of the 157 kaf space the BOR used in
Palisades Reservoir, how much of that was powerhead vs. other storage? A:
That was 137 kaf of powerhead space plus 20 kaf of contracted storage space.

Q: In future presentations, would it be feasible to show a stacked
hydrograph of flow augmentation water from various sources during the release
year? It would be informative to see how flows stacked up in terms of Dworshak
releases and to compare the timing of these releases with flows from Brownlee
Dam. A: Yes, that could be easily done.

Q: Why was the 54 kaf of powerhead space not repaid? A: After the big
June flush, all reservoirs were full with the exception of the 54 kaf, which
handcuffed the operation, in that we were still limited to the 427 kaf cap. The 54
kaf of water was effectively replaced by renting from irrigators, which allowed
BOR to release an additional 60 kaf and provide the full 487 kaf.

Q: Are the release dates in the graph the dates on which water became
available, or are they managed dates? A: They're both — it changes from year to
year depending on water supply to the various sources and timing of runoff Once
the reservoirs were out of flood stage and drafting, BOR defined that as the
beginning of flow augmentation on the Payette and Boise. This year BOR sought
opportunities to shift flow augmentation to earlier in the year, as done from above
Milner, which is easier in dry years, like we thought 2010 would be, since you
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pretty much know the volume you’ll have available. In flood control years, it is
moot because spring flows are more than ample, and water is more valuable in
summer as flows decline. Releasing flows in summer is easier because it’s less
dependent on forecasting methods.

Q: What is the lesson of the past few years that can help us maximize the
benefits of managing flow release dates? A: This year’s experience offers hope
that releasing flows earlier can be done successfully. Years like 2010 offer us a
win-win situation when releases are shifted to earlier in the season.

The following questions/comments were from general discussion following BOR’s
augmentation presentation. The responses were not provided by BOR, but by
others in the audience.

Q: Is there any research to indicate the effects of global warming on run
timing? A: There is probably more speculation than research on this at present.
ISAB recently released a report on climate change and run timing.

Q: What does TMT want most in terms of next steps for improving 2011
operations? Where are there opportunities for managerial flexibility? A: Last year,
we got creative with a lot of operations and most of these turned out well. It's
important for the Salmon Managers to communicate concerns early so there is
sufficient time for the Action Agencies to investigate alternatives.

Q: Are there any discussions underway with Idaho Power regarding
Brownlee Dam operations? A: The COE has had conversations with Idaho Power
regarding temperature modeling, but not for the period of greatest concern.
There has been concerted effort to use Dworshak releases to modify the
temperature of Brownlee releases in late fall, but little action in summer when
Hells Canyon releases have the greatest impact on the COE’s ability to manage
temperatures below Lower Granite Dam.

Paul Wagner, NOAA, commented that the 2010 operation at Dworshak
was a product of better communication between the Salmon Managers and
Action Agencies than we’ve had in previous years.

Dave Statler, Nez Perce Tribe, commented that the Dworshak SOR 2010-
02, providing about 10 kcfs of flow augmentation in May 2010, turned out to be a
good operation. When using releases for flow augmentation and temperature
management during delayed runoff events like those of 2010, it is good strategy
to match Dworshak augmentation releases with natural flows to make passage
conditions even better. Higher water velocities associated with runoff create
turbidity, which provides cover from predation.
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Statler added that better knowledge is needed of Hells Canyon Dam
operations, which are dependent on management of Brownlee Dam. This is the
one thing needed most to coordinate the best possible Dworshak operation.

4. Review of Specific Operations

4a. Libby water supply forecast methodology and end of December
operations. Joel Fenolio, COE Seattle, gave a presentation. The reason behind
the COE’s decision to revise the Libby water supply forecast procedure was
updating the equations from 2004. The COE wanted to reevaluate variables used
in the equations, including more climatic variables to hedge early season bets.
Key changes are:

1. Instead of using snow courses to calculate runoff volumes, the COE will
use SNOTEL sites. This means that monthly readings, which come in at
any time from the 25™ of the previous month to the 5", can be replaced by
readings taken instantaneous readings during the current month. This
makes forecasting a more efficient process.

2. The new method includes potential variables based on data from 7-8 new
SNOTEL sites along the continental divide in Alberta, Canada. Data from
these sites have been correlated to the Libby water supply forecast.
Adding these variables helps address a dearth of SNOTEL sites in the
Kootenai River basin.

A graph of Libby performance during the last 2 years shows that all
Canadian forecasts in 2009 had over-forecasted Libby runoff volumes. In 2010
the COE over-forecasted Libby volumes due to fall precipitation.

If the new Libby forecasting methodology had been applied in 2010, there
would have been a full relaxation of flows at Libby in December 2010, Libby Dam
would have drafted to 2,426 feet elevation instead of 2,411 feet on December 31,
2009. Using a hypothetical example, 2010 would have been a Tier 1 year under
the BiOp, meaning no sturgeon pulse. The VARQ flows would have begun on
April 27, 2010 in place of the deviation request. Under Libby Dam’s SRD, if the
Libby forecast on December 1 is greater than 5,900 kaf, there will be a full 2 maf
drawdown to 2,411 feet elevation in Libby reservaoir. If the forecast is less than
5,500 kaf, there’s a full relaxation, so the COE drafts to 1.4 maf of reservoir
space to the in the reservoir

The forecast procedure change is expected to have a significant impact on
the December drafts in the future. A review of how the new methodology would
apply to Libby operations of the past 36 years there is overlap between the old
and the new forecast equations shows that the December drafts would have
been relaxed more often. The 2004 equations would have produced no
relaxation at Libby in 80% of the past 36 years, a partial relaxation in 20% of

23



years, and a full relaxation in 15% of years. Using the 2010 equation would have
produced no relaxation in 47% of years, partial relaxation in 53% of years, and
full relaxation in 41% of years. This change has implications for BiOp
requirements and the sturgeon pulse.

Questions and discussion: Q: Does the COE foresee a lot of forecast
changes in December under the new methodology? A: No. The old forecast had
a standard error of 1,100 kaf; the new one has a standard error of 900 kaf.

Q: If there’s so much variability in December forecasts, is there any other
mechanism being looked at to increase forecasting accuracy? In future years
with a less rosy forecast, it could be imperative for the COE to coordinate a
deviation request via TMT. A: Last December, if snowpack conditions had been
50-75% of average, the COE would have made a deviation request. However,
snowpack is average to above average at present so no deviation request is
needed.

Q: Did the previous methodology use snow courses or SNOTEL
measurements? Why is using SNOTEL measurements an improvement? (Dave
Wills, USFWS) A: The previous method used both. The new method using
SNOTEL measurements makes it possible to track snowpack accumulation on
the basis of daily reports, rather than once a month. This allows greater
forecasting accuracy as conditions change.

Q: If weather service predictions were accurate in 2010, are the variables
in the new equation closer to their variables? A: Yes, they will start correlating to
winter precipitation and SNOTEL reports in February or March 2011. The
previous equations didn’t do that.

Q: If the new equation represents a potential improvement to the Libby
operation, does that mean the new methodology would have been better for the
system in 20107 This year’s operation seems to have been a success despite
the variable climate. A: The COE considers the 2010 operation a success. The
impact of providing a sturgeon pulse under the old methodology was that the
reservoir did not refill. The 2010 operation was definitely improved by the
deviation request. While the COE isn’t using the new methodology to judge the
merits of past Libby operations, the new methodology will provide more accurate
information on which to base future decisions.

Russ Kiefer, Idaho, and Tom Lorz, CRITFC, urged the COE to notify TMT
in the coming years if a deviation request for Libby is needed. The COE will keep
TMT informed of any deviation requests it intends to make.

4b. Inland avian predation. Nathan Zorich, COE Portland fish field unit,

gave a presentation on research, evaluation and monitoring of inland avian
predation. One way to reach BiOp targets for the recovery of listed stocks is to
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limit predation, and this work focuses on bird predators of juvenile fish at inland
dams.

In 2010 the focus was on the impact of predatory birds at John Day and
The Dalles dams. Researchers tracked the consumption of live and dead juvenile
fish by birds, the number of avian species present, estimated smolt consumption,
and whether consumption levels differed between protected and unprotected
zones at the dams. They identified California gulls, a species protected by the
Migratory Bird Act, as the most numerous predator of fish in the Northwest.
Researchers observed many gulls at John Day Dam in 2009, fewer in 2010. The
heaviest predation occurring in the tailrace on the spillway side of the dam rather
than on the powerhouse side.

Initial construction of bird wires at John Day Dam using stainless steel
cables were unsuccessful; in 2010 the avian array was redesigned using
synthetic materials and covered the entire boat restricted zone. In 2010 the avian
array and hazing by boat reduced the predatory bird presence from an estimated
99 birds per day to 19 and reduced smolt losses.

In 1955, during a lamprey migration spike, researchers found avian
predators with 90% juvenile lamprey in their stomachs, not salmonids. Avian
predation on juvenile lamprey continues to be an issue.

Alongside work at John Day, researchers are studying The Dalles to
determine if bird populations relocate there. To some extent that seems to have
happened in 2010. An analysis of the contents of bird stomachs at The Dalles
found that, of 155 stomachs, 32% contained fresh fish and/or lamprey parts.

The 2010 avian predation study found that 5,000-33,000 smolts were
consumed at John Day, or 0.1-0.7% of the smolt index for 2010, which was 4
million fish. The smolt index was considerably lower than the PIT tag based
estimate of fish passing John Day, around 40 million fish. The study found that
boat hazing and the avian array reduced consumption by 63,000 smolts when
compared to 2009 levels, a significant achievement.

The study also found significant fish consumption at The Dalles. While
installing the extensive array at John Day, the COE actually estimated greater
losses to predatory birds this year at The Dalles, where shallow areas make fish
vulnerable to predators.

The years from 1930 to 1980 brought a threefold increase in the California
gull population in the Northwest, mainly the result of agriculture, landfill and dam .
Inundation of rivers by dams has created unnatural islands where birds find
convenient nesting habitat and food sources.
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The study team made a number of recommendations to reduce avian
predation, among them bird wires at The Dalles, a sustained hazing program,
and mobility of crews as birds relocate. Also, there are simple steps to keep gulls
from nesting on Miller Island. Zorich presented plans for specific actions
addressing RPAs in the BiOp regarding avian predation. Plans also include
developing a standard avian survey protocol to avoid chasing birds from one
project to the next. These plans envision bird counts made available online, with
heat maps of significant areas to foster quick response to problems.

Questions and discussion: Q: Was gull predation on lamprey worse in
the spillway or at the outfall for turbine passage? (Tom Lorz, CRITFC) A: There
was more avian predation on the powerhouse side of the project. Note that
hazing occurred from the dam only and was ineffective when birds shifted to the
powerhouse side.

Q: Were any correlations made between bird populations and completion
of the spill wall at The Dalles? (Scott English, COE) A: There were no specific
observations of bird activity before the wall was built, making comparison difficult.
Initiation of spill has shifted the tendency of birds to congregate at the spill bays.

Q: Were there more lamprey than salmonids found in bird stomachs at
certain times of year? (Richelle Beck, DRA) A: In 2009 no, however during one
week at The Dalles in 2010. However, lamprey are a higher-energy density food,
which makes them more valuable to predators than salmonids.

4c. Juvenile survival for 2010. Bill Muir, NMFS Science Center, gave a
presentation on migration conditions, travel time and survival rates of juvenile
salmon migrating in-river through the hydrosystem in 2010. The study was based
on fish that had been PIT tagged at Lower Granite Dam.

Weekly mean flows at Lower Granite in 2010 were similar to low flow
years like 2001, 2004 and 2007. However, spill percentages in 2010 were the
highest seen, making this year very different from 2001 and 2004. This year,
64.1% of smolts from Snake River hatcheries survived to Lower Granite Dam,
compared to a long term average of only 61%. There is an inverse relationship of
survival and distance, with survival rates declining the farther fish originate
upstream of Lower Granite Dam.

Because 2010 was a low flow year, travel times started out slow and
speeded up toward the end of passage season as flows increased. The travel
pattern was similar for steelhead and yearling Chinook migrating from John Day
tailrace to Bonneville tailrace and from Ice Harbor to McNary tailrace.

While Chinook survival was nothing extraordinary, juvenile steelhead

survival surpassed the long term average in all reaches. Chinook survival
through the Snake basin from Lower Granite to McNary tailrace was about 4%
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higher last year than the long term average, or 77% compared to 73%. Steelhead
survival was 61.7%, which is 17-18% higher than the long term average, second
only to 2009.

Transport percentages in 2010 were considerably lower for wild and
hatchery steelhead and Chinook. All were below 40%. and only 23% of steelhead
were transported. The later start of transport at all Snake River projects has
effectively reduced the number of fish transported per year. Based on detections
at Lower Granite, wild Chinook and wild steelhead 3-year-olds are experiencing
higher adult return rates than their barged counterparts. This pattern persists for
smolts migrating through the third week of April, then reverses itself, with
steelhead and Chinook smolts barged after the third week in April showing better
adult returns.

Sockeye survival was only 15% in 2010, compared to a long term average
of around 45%. There is no explanation yet for why it was so low this year.
However, once sockeye entered the hydro system, their survival rate was 54.4%
from Lower Granite to Bonneville tailrace, almost the same as yearling Chinook.

Steelhead survival has increased notably in recent years. It appears that
steelhead benefited in 2010 from several factors — increased levels of spill, up to
7 surface collectors with associated faster travel times, and higher percentages
of fish remaining in-river. These combined benefits have reduced steelhead
travel times from an average of 30 days in 2001 to just 12 days in 2010. Juvenile
steelhead survival this year was the highest since PIT tag studies began in 1993.

Recent management actions have increased the numbers of fish left in-
river and improved their survival odds. These improvements have not necessarily
increased the SARs of listed populations. In-river fish in 2010 took 12 days to
migrate through the hydro system in 2010, compared to 1.5 days if barged.
Barged smolts tend to have higher survival rates but lower adult return rates than
in-river migrants. Stray rates are also very low for in-river migrants.

4d. Bonneville powerhouse 2 spring operations. Paul Wagner, NOAA,
gave a presentation. In recent years, descaling of subyearling Chinook at the
Bonneville 2" powerhouse has typically occurred at a rate of 1-2% of the run.
Later in the 2010 migration season, it jumped to 6%, and other species such as
sockeye also showed descaling signs. SOR 2010-03 was drafted in mid June
requesting that turbines be turned down to the mid or low range of 1% efficiency.
The Action Agencies responded quickly, and the descaling rate dropped.

Because a structural fix for this problem is years away, the potential for
adopting this operation long-term is currently being discussed in other forums,
e.g. FPOM and in discussions between NOAA and BPA. There are turbine
evaluations underway at ERDC to address the descaling problem. Little is
known about how different speeds and loadings affect the turbine environment.
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Comments and discussion: Ramping down to the lower end of 1%
efficiency is equivalent to cutting about 200 MW in generation from the
powerhouse for every hour all the B2 units are running, Tony Norris, BPA,
commented. The turbine mock-up at ERDC is set up to seek ways of reducing
turbine loading in the gatewell without impacting turbine operation, Kiefer said.
The tradeoff, Wagner ovserved, is increased megawatt production at
powerhouse 1 to offset the loss of megawatts at powerhouse 2 in order to
prevent descaling. Wagner and Kiefer thanked the Action Agencies for their quick
response on this issue in 2010.

4e. Fall Chinook survival in 2010. Jerry McCann, FPC, gave a
presentation on subyearling fall Chinook survival on the Snake River. Survival
estimates for 2010 were high at 73-78% compared to previous years. Survival
from Lower Granite to McNary tailwater was in the 70-73% range.

In general, 2010 was a good year for subyearling Chinook, with increased
summer spill, cool temperatures and relatively good transit times. Peak flows
occurred at a time that benefited outmigrating subyearlings, which had some of
the shortest travel times and highest survivals on record at Little Goose Dam
from May 20-July 29, 2010. Flows on the Snake River converted into travel times
of 8 days per 80 kcfs. Spill remained around 30% at Little Goose through the
season. Shorter transit times directly correlated to higher flows. Fall chinook in
2010 experienced one of the most rapid travel times of any group, which is
reflected in their survival rates. In 2010, hatchery subyearling Chinook had a
0.56% chance of being transported, which was higher than in 2009 but in the
range of recent years.

4f. Chum operations. Paul Wagner, NOAA, and Cindy LeFleur,
Washington, gave a presentation. This year's chum operation started on
November 1, 2009, with a tailwater range of 11.3-11.7 feet elevation below
Bonneville Dam. Spawning was declared complete on December 30, 2009, and
the operation went to a daytime minimum elevation of 11.5 feet. On February 23
that was lowered to 11.3 feet. The goal was to provide protection until all 3 gages
reached 825 temperature units. At that point flows were ramped down and on
March 15 the elevation dropped to 11 feet. By March 17 it was 10.8 feet, by
March 19 it was 10.5 feet, and by March 22 at minimum flows. This basically
decimated the spawning area; protection of redds effectively ended at 10.5 feet
on March 19, 2010.The threshold of 825 TUs is now being investigated, and in
future years there will be better tools to guide the decision process.

Questions and discussion: Q: Is there any determination of the number
of redds that were lost with each reduction in tailwater elevation? A: To
determine that, it would be necessary to establish how many redds were located
near each temperature gauge.
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Q: Would it have been possible to protect chum redds longer by keeping
the minimum tailwater elevation at 11.3 feet through the winter? A: That would
probably not have made a big difference. The temperature threshold was most
likely set too low; it probably takes at least 935 TU'’s for eggs to emerge.

4g. Hanford Reach operations. Russel Langshaw, Grant PUD, gave a
presentation on the Hanford Reach fall protection program. For the spawning
period, initiation of spawning for zones below 36 kcfs was October 20-November
3, 2009. Spawning ended on November 21, 2009, with an aerial count of 8,817
redds in Hanford Reach. Hatching began November 30, 2009, and ended
February 12, 2010. Emergence took place March 2-May 2. Weekend protection
minimum flows for incubation began April 10, and the rearing period continued
through June 9, 2010.

The mean discharge from Priest Rapids Dam though the rearing period
was 93.6 kcfs, which is less than normal. The mean daily delta (the difference
between maximum and minimum discharges in a day) was 22.1 kcfs, also less
than normal. Flow constraints, based on inflows, were less than 40 kcfs,
indicating low flows. There were 4 exceedances for the year, all occurring on the
first 4 days of the season. These were the result of spreadsheet error.

The 2010 protection program had a success rate of 94% compared to a
long term average of 84%. Spawning dates were one calendar day prior to 2009
dates. The critical elevation was 65 kcfs, lower than expected. An estimated
90,000 fish escaped Hanford Reach in the past year.

Upcoming studies under the Hanford Reach agreement include a fallback
assessment at Priest Rapids Dam; an egg-to-fry survival study indicating how
many fish become stranded or entrapped; development of a hydro model; and
development of a production simulation model that would follow individual fish
through the life cycle. These tools could be used to predict the effects of Priest
Rapids operations on Hanford Reach survival. All studies are expected to be
completed in late 2011 except for the egg-to-fry survival study. As part of this
study, researchers were surprised by the extent of sturgeon predation on redds.
Langshaw showed a video of this occurring. He is also investigating the potential
for operating at a critical elevation 6 inches lower than the current minimum,
while still keeping redds watered. Because salmon egg pockets generally are 19-
33 centimeters deep, the hypothesis is that a critical elevation of 15 centimeters,
or 6 inches, would still keep the eggs sufficiently watered.

5. Lessons Learned in 2011
TMT ended the day in small groups to discuss 2010 operations and
lessons gleaned from the question and answer periods following each

presentation today. The day’s exchange of information produced the following
“white board” notations by facilitator Robin Gumpert:
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Conditions Review:

How did this year rank compared to others?

Suggest providing graphs that overlay flows to passage abundance
estimates and key hatchery releases.

What are the trends in temperature relative to adult run timing? What is
the influence of marine mammals on timing?

Operations Review:

How will December elevations be managed at Libby to assure sufficient
volume for the sturgeon spill test?

Note that Grand Coulee will have a 2,055-foot elevation requirement for
drum gate maintenance.

Suggest showing a retrospective of stacked flows in the upper Snake.
What is the lesson about when flow augmentation can and cannot be
managed, based on complexities seen in the past 2 years?

Review of Specific Operations:

The Dworshak SOR for flow augmentation had a positive effect on fish.
With delayed runoff, how can we maximize flow augmentation to support
fish?

What are the impacts of global warming on fish run timing?

Early communication on pending issues and opportunities is vital.

More certainty about Hells Canyon and Brownlee releases would help with
flow management.

What flexibility will Libby have for adaptive management in December
using the new methodology, particularly with regard to deviation requests?
What is the impact of The Dalles spill wall on predation?

The SOR to address descaling at Bonneville was successful, and long-
term solutions are sought. There was good cooperation regarding chum
operations this year despite limited information. Next year, better data
regarding temperature units will aid decision making.

Could setting winter elevations lower during dry conditions have provided
better protection for chum redds?

6. Next Meeting

TMT will meet next on January 12 and again on January 26.

Name Affiliation
Chris XX Battelle
Doug Baus COE
Barry Espenson CBB
Russ Kiefer Idaho
Tony Norris BPA
Dave Benner FPC
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Margaret Filardo
Jerry McCann
Brandon Chockley
Richelle Beck
Russel Langshaw
John Roache
Ted Day

Steve Hall

Laura Hamilton
Scott English
Steve Barton

Jim Litchfield

Bill Muir

Pete Hassemer
Jim Ruff

Paul Wagner
Cindy LeFleur
Dave Wills

Joel Fenolio
Kristian Mickelson
Jason Flory

Dave Statler
Mark Bagdovitz
Nathan Zorich

FPC

FPC

FPC

DRA

Grant PUD
BOR

BOR

COE Walla Walla
COE

COE

COE
Montana
NMFS

IDFG

NPCC

NOAA
Washington
USFWS

COE

COE Seattle
USFWS Spokane
Nez Perce
USFWS

COE Portland
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lves Island spawning operations 2009/10

. Operations began November 6, with the usual specification 11.5 ft
tailwater with arange of 11.3' - 11.7’

. Spawning was considered complete on December 30 and an 11.5’
minimum tailwater was set to protect the redds until emergence.

. On February 23, the minimum tailwater range was lowered to
11.3’ to conserve water because the water supply forecast was
well below average.

. While a change in the forecast was hoped for, no change in the
forecast materialized

. Rather than arbitrarily terminating the operation the temperature
gauges in the lves area were used to calculate the thermal units
accrued with the goal of allowing the peak of the run to reach
emergence.

. Using 825 TUs as the goal all three gauges achieved at least the
825 temperature unit (TU) criteria on March 15. At that time, the
tailwater elevation was ramped down as follows: March 15—
11.0°; March 17 - 10.8’; March 19 — 10.5" March 22 Vernita Bar
minimum.

. This year, Pacific Northwest National Laboratory (PNNL) has
completed work on a temperature/emergence model that will
allow the TUs and emergence timing to be tracked in the lves
Island complex in future years.
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Ocean Conditions and Salmon
Marine Survival

Robert L Emmett and Bill Muir

Fish Ecology Division, Northwest Fisheries Science Center, NOAA
Fisheries
2725 Montlake Boulevard East, Seattle, WA 98112



Ocean Conditions

Pacific Decadal Oscillation (PDO)
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Working hypothesis: Biological Communities significantly
different under cold and warm PDO'’s

Figures courtesy of Kirstin K. Holsman, NWFSC, Seattle, WA



13 year time series of zooplankton sampling of f
Newport shows that monthly anomalies of

copepod species richness are correlated with
the PDO

Ocean Conditions

PDO & MEI
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As with SST, there are time lags of a few months between the 4-year
“cold cfer'iods" and "warm periods”. Cold periods are characterized by
“cold water” copepods and warm periods by "warm water” copepods



Ocean Conditions :
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Predicting Salmon Runs — William Peterson, NWFSC

Environmental Variables 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
PDO (December-March) 12 4 2 8 5 13 7 10 9 6 3 1 11
PDO (May-September) 10 2 4 5 7 12 11 13 9 8 1 6 3
MEI Annual s - o a2 v

MEI Jan-June 13 2 3 4 9 10 7 11 5 8 1 6 12

SST at 46050 (May-Sept) B A oGNS SEEE 2
5 13 10

SST at NH 05 (May-Sept) 8 4 1 6 9
SST winter before (Nov-Mar) - 10 3 5 12
Physical Spring Trans (Ul Based) 12 8 2 3 7
Upwelling (Apr-May) 8 1 12 3 11
Deep Temperature at NH 05 13 4 6 3 7
Deep Salinity at NHO5 13 2 6 4 10
Length of upwelling season (Ul Ba 8 3 2 10 12
Copepod richness 5 11
N.Copepod Anomaly 6

Biological Transition 7

Copepod Community structure 6

Catches of salmon in surveys

June-Chinook Catches 6 7

Sept-Coho Catches 7

Mean of Ranks of Environmental L’ 11.17 40" 35" 547 " 89" 92"102" 777 617 29" 63" 95

RANK of the mean rank B S o NGNS o ol 7

http://www.nwfsc.noaa.gov/features/predicting_salmon_runs.cfm




Zooplankton NASC

Zooplankton NASC

Zooplankton Densities 2010
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Forage Fish Abundance 2010
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2010 Summary

Early EI Nino and positive PDO — but not
very big

Warm ocean in winter but turned around
by late spring (maybe a little too late to

help)
Not a good spring for spring Chinook,
chum, sockeye, coho, and steelhead

Summer was anomalously cool (negative
PDO)- good for fall Chinook
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What do we expect in 2011

Continued La Nina, negative PDO, and cool
ocean conditions — Good salmon marine survival

Relatively high spring flows — also good for
marine survival (larger plume)

Fewer sardines — they like warm ocean
More anchovy, smelt, and herring — cool species

More large copepods — food for things that
Chinook and coho eat and food for sockeye
and chum salmon
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LGR - Yearling Chinook
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BON - Yearling Chinook
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LGR - Sockeye
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LGR - Subyearling Chinook
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MCN - Subyearling Chinook
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BON - Subyearling Chinook
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Passage Index
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Descaling at Bonneville Power House 2

Turbine unit loading was decreased on June complying with SOR 2010-03
dated June 15

Subyearling Chinook
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Ocean Conditions and Salmon
Marine Survival

Robert L Emmett and Bill Muir

Fish Ecology Division, Northwest Fisheries Science Center, NOAA
Fisheries
2725 Montlake Boulevard East, Seattle, WA 98112



Ocean Conditions

Pacific Decadal Oscillation (PDO)

70’s 30’s 99-02

-n

"
,‘.
N Ty
L S S

‘ .--.-
j Rt = L A

..'|".'||"."*-rh-."1:._
JJ‘L‘-‘I-H.'_.._. ' . —
~ A A P a
Iﬂ"‘w-«._,.__ zél'a.é‘."u . S A RN
gLy

-u-hxj.r 4 'r""{k{_nk\‘k_;"“”: 1 ) — ' _.;-—-‘-a‘—-n-—n.;_
""‘::_"- ‘:u -. o H"\\\\ ! %W?:;}’m' .ﬁ.'_:- e = il

3 M
1HTE 1] jln[ry | 14E -] Tdd" W 100 140°E 14L¢ 14" jlrre i

T T T T T I T I (T T T T T I 11
in




Pacific Decadal Oscillation since 1940
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PDO since January 2009
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Working hypothesis: Biological Communities significantly
different under cold and warm PDO'’s

Figures courtesy of Kirstin K. Holsman, NWFSC, Seattle, WA



13 year time series of zooplankton sampling of f
Newport shows that monthly anomalies of

copepod species richness are correlated with
the PDO

Ocean Conditions

PDO & MEI

Copepod Species Richness
Anomaly
PORNONANO®

©
o

97 98 99 00 01 02 03 04 05 06 07 08 09
YEAR

As with SST, there are time lags of a few months between the 4-year
“cold cfer'iods" and "warm periods”. Cold periods are characterized by
“cold water” copepods and warm periods by "warm water” copepods



Ocean Conditions :
Sea surface temperature anomalies May 1998-2010

1999 2000 2001 2002

2003 2004 2005 2006

2007 2008 2009 2010



Ocean Conditions
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Predicting Salmon Runs — William Peterson, NWFSC

Environmental Variables 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
PDO (December-March) 12 4 2 8 5 13 7 10 9 6 3 1 11
PDO (May-September) 10 2 4 5 7 12 11 13 9 8 1 6 3
MEI Annual s - o a2 v

MEI Jan-June 13 2 3 4 9 10 7 11 5 8 1 6 12

SST at 46050 (May-Sept) B A oGNS SEEE 2
5 13 10

SST at NH 05 (May-Sept) 8 4 1 6 9
SST winter before (Nov-Mar) - 10 3 5 12
Physical Spring Trans (Ul Based) 12 8 2 3 7
Upwelling (Apr-May) 8 1 12 3 11
Deep Temperature at NH 05 13 4 6 3 7
Deep Salinity at NHO5 13 2 6 4 10
Length of upwelling season (Ul Ba 8 3 2 10 12
Copepod richness 5 11
N.Copepod Anomaly 6

Biological Transition 7

Copepod Community structure 6

Catches of salmon in surveys

June-Chinook Catches 6 7

Sept-Coho Catches 7

Mean of Ranks of Environmental L’ 11.17 40" 35" 547 " 89" 92"102" 777 617 29" 63" 95

RANK of the mean rank B S o NGNS o ol 7

http://www.nwfsc.noaa.gov/features/predicting_salmon_runs.cfm




Zooplankton NASC

Zooplankton NASC

Zooplankton Densities 2010
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Forage Fish Abundance 2010
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2010 Summary

« Early El Nino and positive PDO — but not
very big
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2010 Summary

Early EI Nino and positive PDO — but not
very big

Warm ocean in winter but turned around
by late spring (maybe a little too late to

help)
Not a good spring for spring Chinook,
chum, sockeye, coho, and steelhead

Summer was anomalously cool (negative
PDO)- good for fall Chinook



What do we expect in 2011



What do we expect in 2011

 Continued La Nina, negative PDO, and cool
ocean conditions — Good salmon marine
survival
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What do we expect in 2011

Continued La Nina, negative PDO, and cool
ocean conditions — Good salmon marine survival

Relatively high spring flows — also good for
marine survival (larger plume)

Fewer sardines — they like warm ocean
More anchovy, smelt, and herring — cool species

More large copepods — food for things that
Chinook and coho eat and food for sockeye
and chum salmon



Survival and Travel Time of
Migrating Salmonid Smolts in the

Snake and Lower Columbia Rivers
Update with Preliminary 2010 Data

Technical Management Team
December 8, 2010

Bill Muir
Steve Smith steve.g.smith@noaa.gov

Northwest Fisheries Science Center
NOAA Fisheries



Outline

e Summary of migration conditions, juvenile travel
time, and juvenile survival through the
hydropower system



Outline

* Percentage transported



Outline

* Interplay of factors - what’s new and interesting?



Outline

* Only those fish left to migrate in-river



Outline

* Only juvenile data, not survival to adult



PIT-tag Data Sources
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Bird wires at John Day Dam



Spillway wall at The Dalles Dam



Surface collector at Little Goose Dam



Weekly Mean Flow (kcfs)
Lower Granite Dam 1997-2010
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Percentage Spill

Weekly Mean % Spilled
LGR, LGS, LMN 1997-2010
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Weekly Mean Temperature
Little Goose Dam 1997-2010
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Survival
Release to LGR
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Survival
Release to LGR

Yearling Chinook (1998-2010)
Snake River Basin Hatcheries

1.00-
- ]
0.75- .
| Ay
0.50-
R2=0.880, p=0.002
0.25-
T I T | I | ! |
0 200 400 600 800

Distance to Lower Granite Dam (km)

Dworshak
Kooskia

Imnaha R. weir
Rapid River
McCali
Pahsimeroi
Sawtooth



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
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Estimated survival
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Preliminary estimates of transport %
for 2010 based on PIT-tag data:

e 38% wild Chinook

e 23% hatchery Chinook

e 37% wild steelhead

e 35% hatchery steelhead
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Sockeye Survival



1.0

Snake River Sockeye
Redfish Lake to Lower Granite
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1.0

Snake River Sockeye
Smolts Migrating in Spring

Lower Granite to McNary
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So why has survival increased for
steelhead in last two years?



Median Travel Time
LGR Dam to BON Dam

Steelhead Travel Time LGR to BON

Travel Time vs. Flow
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Estimated Survival
LGR Dam to BON Dam

Estimated Survival
LGR Dam to BON Dam
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Summary of Snake River steelhead data In
recent low-flow years

Travel
McNary  %Spill # surface % time Presumed Survival
Year flow Index structure Transp LGR-BON residual. LGR-BON
2001 139 5 0 98 30 ++ 4%
2004 222 20 1 97 17 + 8%
2007 265 31 3 41 15 : 36%

2010 204 38 6 36 12 - 62%




Conclusions

e Juvenile steelhead survival in 2009 and
2010 are the highest in the time series



Conclusions

 Likely contributing factors include
relatively high spill rates and increased
migration rate, promoted by additional
surface passage structures



Conclusions

e Residualization I1s reduced when time In
river 1S reduced
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 Through direct and indirect effects, recent management
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Final Conclusions

 Through direct and indirect effects, recent management
actions have:

- increased number of in-river migrants
- increased survival of those remaining in-river

- not necessarily increased smolt-to-adult survival for
the population



 Travel time 12 days in 2010



* Travel time 12 days in 2010 1.5 days
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* Travel time 12 days in 2010 e 1.5 days

e Survival 62% in 2010 * Near 100%

e Post Bonneville survival high ¢ Lower for transport

e Stray rate very low



 Travel time 12 days in 2010

e Survival 62% in 2010

 Post Bonneville survival high

e Stray rate very low

1.5 days

Near 100%

Lower for transport

Higher for transport



Final Conclusions

e Steelhead especially have shown consistent benefit from
transport



Final Conclusions

e Steelhead especially have shown consistent benefit from
transport

- To improve survival to adult for population, in-river
Increases have to exceed benefit of transport









Bonneville Dam Counts of Adult Spring Chinook
January -June 15
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Bonneville Dam Counts of Jack Spring Chinook

January - June 15
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“Predicted versus Actual Returns of Adult Upriver
Spring Chinook to the Columbia River

e Actual == Predicted




Lower Granite Dam Counts of Adult
Spring/Summer Chinook
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Rock Island Dam Counts of Adult Spring Chinook
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Bonneville Dam Counts of Adult Summer Chinook
June 16 —July 31
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Bonneville Dam Counts of Sockeye
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Upriver Bright Stock Adult
Fall Chinook Returns
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Bonneville Pool Hatchery Stock Adult
Fall Chinook Returns
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Bonneville Dam Counts of Bright Jack Fall Chinook

200,000

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

P PP > PSP g ° & g
v

e R S e Sy 9
SRR MPC I NS I P JPC) x‘g” R LR LS LC LR LIS (O S LA LR




A A A R N A S A R A R

Bonneville Dam Counts of Tule Jack Fall Chinook
(Spring Creek Hatchery)
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Lower Granite Dam Counts of Adult Fall Chinook
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Bonneville Dam Counts of Summer Steelhead
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Bonneville Dam Counts of Unclipped Summer Steelhead
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Lower Granite Dam Counts of Summer Steelhead
June 1 — November 5
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Questions?




Run Timing of Spring Chinook at Bonneville Dam
(March 15-June 15)

=—2005-2009 Avereage Timing

e——1005-2004 Average Timing
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COLUMBIA RIVER REGIONAL FORUM

Technical Management Team
Annual Review of Lessons Learned: 2010

Purpose of the Meeting: 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 2010 season in order to learn lessons that can enhance
choices and decision making for 2011.

PROPOSED MEETING GROUNDRULES

Be hard on the problem and easy on the people

Let the facilitator know when you would like to speak or ask
a question

Speak again only after others who want to have done so

Treat each other with respect by listening to what is said
without interrupting

If your question or comment has already been said, don’t say
it again unless you need further clarification

Give others a chance to finish their statements before asking
or interjecting something new

Side conversations may occur in the hall

Please set your phone on silent or vibrate mode

DS Consulting
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