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MEMORANDUM

TO: Council Members

FROM: Patty O’Toole, Fish and Wildlife Division Director

SUBJECT: Briefings on the current Columbia River Basin Fish and Wildlife Program: (1)
current structure and organization of the Fish and Wildlife Program and (2)
Hydropower operations review

BACKGROUND:

Presenter: Patty O’Toole, Fish and Wildlife Division Director, John Shurts, General Counsel,
and Kate Self, Fish and Wildlife Program Scientist

Summary: The January 2025 Council Meeting, in addition to the decision on the letter
requesting recommendations, will include two briefings on topics relating to the
content and implementation of the Council’s Columbia River Basin Fish and
Wildlife Program. The first briefing covers the current structure and organization of
the Program and the second covers current hydrosystem operations. These are
the firstin a series of such briefings over the next several months. All of these are
background briefings on the program to prepare the members for the upcoming
Program amendment process.

Relevance:  The Councilis initiating the next Fish and Wildlife Program amendment process in
January 2025. Council staff provide briefings on foundational elements of the
Program to aid that process.

Background: The first of two Program briefings this month will be about the structure and
organization of the program. Patty O’Toole will cover that briefing, with assistance
from division staff and John Shurts, General Counsel. This topic may seem
obvious, but members should be aware there is a history and purpose to this part
of the Program.
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More Info:

As the Program has built up and matured over the last 40 years, its organization,
the range of strategies, and the specificity of measures has changed. As an
example, Programs in the 1980s included lists of measures to be implemented by
identified parties on identified timelines. Contemporary Programs include a range
of specific measures, general measures, and references to details provided in
other documents, like biological opinions or subbasin plans.

Key regional events- like Endangered Species Act listings, and scientific reviews-
like the ISG’s review of the 1994 Program, played pivotal roles in shaping the
evolution of Program structure and content. The 2000 Program reflects that pivot,
with the development of a Program framework that connected goals and
objectives to the implementation of strategies and measures. Staff will go into this
framework in detail, including the scientific critiques of the 1994 Program that led
to development of the framework. Lastly, staff will review the structure of the
2014/2020 Program.

The second briefing is a review of current hydropower operations for fish and
wildlife, in the context of other system operations. The Council has received
several briefings from the staff in the last two years on the implementation and
performance of hydropower operations intended to improve conditions for
salmon, steelhead and other fish spawning, rearing and migration through the
system. This briefing will step back and simply describe what the current set of
operations are and some of the issues surrounding operations. This briefing will be
by John Shurts and Kate Self of the division. The outline for this briefing is attached
below.

Attachment 1: Hydro primer outline
Links to previous hydrosystem briefings:

e October 2023: Hydrosystem Categorical Assessment: Overview and
Examples and video

e September 2024: Fish and Wildlife Program Performance: Hydrosystem
Categorical Assessment and video


https://www.nwcouncil.org/fs/18487/2023_10_f4.pdf
https://www.nwcouncil.org/fs/18487/2023_10_f4.pdf
https://vimeo.com/874878458#t=143m59s
https://www.nwcouncil.org/f/18895/2024_09_1.pdf
https://www.nwcouncil.org/f/18895/2024_09_1.pdf
https://vimeo.com/1008500518#t=1m33s

Attachment 1. Hydro primer
Dams and hydrograph — unregulated/regulated flow profile; storage volumes in relation to runoff

Operations to benefit fish: Sources

BiOps/CRSO EIS/RODs
Program
Accords
(Court Orders)
2023 RCBA settlement
Annual Water Management and Fish Passage Plans
In-season Management
Treaty Operations
Storage reservoir operations
Sources: esp BiOps/CRSO EIS (and Program); not 2023 settlement
Annual rhythm - seasonal characteristics

Be at but not below early spring flood control minimum —rule curves based on runoff
forecast

Through spring - store + pass inflows
Lower river flow objectives — McNary/LG
Libby sturgeon pulse releases
High priority refill by summer target dates
Draft summer-early fall - change
Lower river flow objectives
Late summer temperature control (e.g., Dworshak)
Limits on releases - steady flows and steady declining elevations (Libby/HH)
End of summer elevations — e.g., HH and Libby
Fall/winter drafting mostly for power, but with other considerations, such as...

support for Vernita bar operations —fall chinook spawning, emergence, rearing fall into
spring



support for chum flow operations

Draft but do not go so deep you won’t be able to be ... at but no lower than early spring
flood control minimum

A word about Grand Coulee operations ...

A word about the effect of Columbia River Treaty operations
basic pattern of flood risk management/coordinated power ops — flows across the border
annual non-power use agreement
CRT Agreement in Principle — frm, nonpower 1 to 1.5 MAF; coordinated power ops
effects in US — GC; John Day

Storage operations/flow objectives for fish — seasonal averages only; no daily
standards/limits/targets, outside of “minimize ramping” and some minimum flow levels (see
below)

Climate change considerations

Run-of-the-river dam operations (lower Columbia and lower Snake + mid-Columbia
PUDs)

Sources:
BiOps/CRSO EIS preferred alternative
Program/Accords
2023 RCBA settlement

Juvenile salmon passage and routes - turbines; screens and bypass systems; collection; spill
—and adult passage and relationship to operations

Spring Chinook
Other salmon and steelhead
Lamprey/sturgeon?
Spill operations —current sources: mainly 2023 RCBA
Spring
“125 TDG Gas Cap” 24 hours a day
John Day and the Dalles
Transmission support; reserves; reliability

Summer —one spill pattern for June and July; spill reduces August 1



Fall/winter — spillway weir spill for some period every day from Sept thru Nov 15 and in
March; purpose, including flows; zero generation issue in Snake

Pool operations —importance
A note about pools and storage — especially John Day
Importance — especially velocity

Lower Snake: 1.5 MOP —within 1.5 feet of minimum operating pool in Snake during
juvenile migration

Lower Columbia — wider pool ranges

John Day and FRM: elevation 262.5 to 264.5 (MIP+2 range) spring migration, 262-266.5
(operating range outside of migration), 268 (max), 257 (absolute min — FRM effects)

Flows - in large part determined by storage reservoir operations and base flows; but run-of-
the river dam/pool operations effects

Velocities and pool elevations

Minimum generation amounts

Total minimum flow - spill + minimum generation

Daily ramping

Winter in the Snake - zero generation at night

Hanford Reach fall chinook flows — Priest Rapids operations

Chum flows in November — Bonneville operations
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Outline of staff briefing

l. Program Structure and Organization

. Fish and Wildlife Program Framework

* Origin of the current Framework: The Scientific Critique of the 1994-
95 Program

* 2000 Program and the Program Framework: Elements, Geographic
Structure, Conceptual Foundation, Basinwide Provisions

* Mainstem (2003) and Subbasin (2004-05) Plans
* Relevance today?

I1l. Current 2014/2020 Program

Adaptive Management / Program Performance, Overview only

® Columbia River Basin
WY Fish and Wildlife Program
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I: Program Structure and
Organization-bit of history



Year Description Program organization
1982 15t Program List of measures primarily organized by salmonid life
stages and with emphasis on the hydrosystem

1984 Minor amendment

1987 2nd Program List of measures primarily organized by salmonid life
stages and with emphasis on the hydrosystem; loss
assessments; interim double-the-run goal, simple
framework

1988 Protected Area Rules

1989 Wildlife Rules

1991-1993 3" Program Four-part amendment

Part 1: Highest priority production
and habitat actions
Part 2: Mainstem survival and harvest Strategy for salmon, simple basinwide & salmon

framework
Part 3: System integration Strategy for salmon
Part 4: Resident fish and wildlife
1994 4th Program Comprehensive Program; long list of specific measures;
subbasin plans used to prioritize and implement habitat
restoration; simple basinwide and salmon framework,
goals for basinwide, salmon, resident fish, wildlife
1995 Resident fish and wildlife

&R\ Northwest Power and @ Columbia River Basin
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Year Description Program organization

2000 5th Program Scientific (detailed) framework, basinwide measures, principles,
goals, and objectives; intended to be implemented through
mainstem and subbasin plans

2003 Mainstem amendments

2004 Adopt 18 subbasin plans

2005 Adopt 20 subbasin plans

2009 6t Program List of principles, strategies and measures within scientific
framework; appendix contains BiOp and subbasin-scale
measures, along with goals and objectives

2010 Adopt 1 subbasin plan

2011 Adopt 1 subbasin plan

2014 7th Program List of principles, strategies and measures within scientific
framework; appendix contains BiOp and subbasin-scale
measures, along with goals and objectives

2020 Part 1 = Goals, objectives, strategy

performance indicators
2020 Part 2 = near term priorities

&R\ Northwest Power and @ Columbia River Basin
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Examples of early program structures/organization - 1987

7%

Program Overview
e Section 100: Introduction

Salmon and Steelhead

* 200: Framework

» 300: Water budget & mainstem flows

* 400: Downstream passage

* 500: Harvest management

e 600: Upstream migration

e 700: Wild, natural & artificial propagation
« 800: Yakima River Basin

Resident Fish and Wildlife
* 900: Resident fish
e 1000: Wildlife

General
e 1100: Future hydroelectric development
e 1400: Five-year action plan 1987-1991

Sections organized by:

 The problem
e Statement of what needs to be addressed

 Theremedy
* Approach to address problem - connects
all measures to desired outcome

* Measures
* Numbered, specific language on what will
be done, who will implement, who will
fund, when will it be done, may contain
benchmarks or reporting obligations

Northwest Power and
Conservation Council

év Columbia River Basin

WY Fish and Wildlife Program



Examples of early program structures/organization — 1994

1: Introduction - Columbia River Basin Fish and
Wildlife and the Northwest Power Act

2: Systemwide goal and framework

3: Coordinated implementation, RM&E

4: Salmon goal and framework

5: Juvenile salmon migration

6: Adult salmon migration

7: Coordinated salmon production and habitat
8: Salmon harvest

9: Mitigation for adverse effects of salmon
and steelhead measures

10: Resident Fish

11: Wildlife

12: Future hydroelectric development
13: Amendment process, etc.

Program no longer contains action plan,
significant expansion since 1987

Sections begin with background on issue, status
of implementation, and overview of key
measures

Subsections ordered by process (e.g., develop
harvest goals, adopt exploitation rates, develop
alternative harvest opportunities, stock ID, etc.)

Measures: Numbered, specific language on
what will be done, who will implement, who will
fund, when will it be done, may contain
benchmarks or reporting obligations

Northwest Power and

év Columbia River Basin
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Il. Fish and Wildlife Program
Framework



Fish and Wildlife Program Framework:
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* Origin and organizing concepts and components

Framework elements
Present/future
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Origin of the Program Framework (1)

* Return to the River and Upstream: Strong scientific critiques of Columbia River
fish and wildlife activities.

— Return to the River in particular was a comprehensive critique of the 1994-1995 Fish and
Wildlife Program, called for by the Council.

— Main point: the Fish and Wildlife Program was a collection of good things to do, but lacked
an explicit underly foundation linking the actions to the Program goals.

* First ISRP reviews in the late 1990’s added weight

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Origin of the Program Framework (2)

Scientific critique had two parts:

1. Structure: Need for an explicit program framework that would link actions to immediate
objectives, and those objectives to broader and less immediate program goals, a framework
replicated in more specificity at smaller geographic levels.

2. Content: A conceptual foundation of substance rooted in scientific principles. Many possible
conceptual foundations; scientists recommended a habitat-based foundation rooted in
conservation biology principles.

How the critique was addressed:

* From 1996-1999 the Council worked with regional partners to develop a new program
framework (staff issue paper, Ecological Working Group, the “Multi-species framework
process”)

 Used in the 2000 Fish and Wildlife Program to incorporate the new framework and begin a
comprehensive revision of the Fish and Wildlife Program (completed in 2005)

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Fish and Wildlife Program Framework (1):
Elements

* Vision: What does the region want from the Program and
the Columbia River Basin?

- Biological performance (goals and objectives): What fish
and wildlife performance do we need to get us to our
vision?

* Environmental characteristics (objectives): What
environmental characteristics do we need to get that
biological performance?

&R\ Northwest Power and é“ Columbia River Basin

kjﬁ Conservation Council

WY Fish and Wildlife Program



Fish and Wildlife Program Framework (2):
Elements

» Strategies: What types of action should we take to achieve
those characteristics?

» Scientific Foundation: The science principles that support
the relationships between actions, environmental
characteristics and biological performance.

* Geographic structure: Basin, Eco-province, Subbasin,
Population

&R\ Northwest Power and é“ Columbia River Basin

kjﬁ Conservation Council

WY Fish and Wildlife Program



Fish and Wildlife Program Framework

[ Program Goals l
Biological Ecological
Objectives Objectives

Communication & Coordination

Projects and
other actions

Objectives

Northwest Power and 6%@ Columbia River Basin
+4 Q Fish and Wildlife Program
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F&W Program Framework (3)
Comprehensive revision of the F&W Program

* 2000 Program: New Program
Framework, including
geographic structure; basinwide
provisions embedding a habitat-
based conceptual foundation

Fisd AND WILDLIFE
PROGRAM

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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F&W Program Framework (4) g

» Comprehensive revision of the F&W
Program:

—2000 Program

—2003 Mainstem Plan: specific
objectives and measures for
mainstem operations tied to new
Program framework

MAINSTEM AMENDMENTS
TO THE

CoLumMBIA RIVER BASIN

FISH AND WILDLIFE
PROGRAM

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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F&W Program Framework

« Comprehensive revision of the Columbia River Basin Subbasins [ . uscape demars ovematon

1 Asotin 32 Lake Chelan

Fish and Wildlife Program W i Rl S

= 2000 Program
- 2003 Mainstem Plan ¢

11 Columbia Estuary 42 Powdar
12 Calumbia Gorge 43 Salmon
13 Columbes Lower 44 Sandy

14 Calumbea Lower Mid 45 Sanpaoil

- 15 Columbia Upper 46 Snake Headwaters
16 Columbia Upper Mid 47 Snake Helis Canyon
T 17 Comlitz 4B Srake Lower
* 2004-2005 Subbasin Plans g B S icess
22 Fifleenmile 53 Spokane
. s ) B B
— Specific objectives and B o
. . 27 imraha 58 U".l'Elserug
measures for tributaries, T
gﬁl K:OJ;IETI;i ?ﬁ yﬁmn

estuary and mainstem reaches
tied to new Program
Framework

 Missing piece? Ecological
Province objectives?

&R\ Northwest Power and @ Columbia River Basin
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Program Framework: present/future

* Framework defines relationships among program elements (objectives,
strategies, measures)

* Program framework remains sound, both in elements/structure and in basic
conceptual foundation rooted in conservation biology principles.

* Program biological objectives at the basin level were refined in 2020 and
reported in 2024.

* ISAB suggested revisions to vision, science principles, continued development
of SMART objectives, but noted framework remains “critical”.

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Additional considerations

* Program goals and objectives are basin wide
— Program biological objectives at ecological province level remain a gap.

* Program is designed to be implemented through mainstem plans and subbasin
plans, while meeting scientific principles. Also relies on externally developed
measures in BiOps

— Subbasin plans 20 years old
— Does implementation sync up with measures in the Program? How can this be improved?

* We observe a disconnect of scale of objectives and scale of implementation. This
makes it hard to know how much to implement to reach the broad objectives.

* Should we find opportunities to explicitly connect implementation to objectives?

 Adding specificity to the Program would allow to track implementation and progress.

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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l1l. Current Program 2014/2020



High level view- 2014

* Part One: Overview
* Part Two: Introduction

* Part Three: Basinwide Vision, Scientific
Foundation, Goals, Objectives, and
Strategies

 Part Four: Adaptive Management
» Part Five: Subbasin Plans

» Part Six: How the Program is
Implemented

* Part Seven: Appendices

Northwest Power and 6 Columbia River Basin
WY Fish and Wildlife Program
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Part One: Overview
. The Columbia River Basin

. The Northwest Power and Conservation Council and
the Columbia River Basin Fish and Wildlife Program

Part Two: Introduction
. The program framework
A. Geographic structure
Il.  Legal and social context of the program

Ill.  Assuring the Pacific Northwest an adequate,
efficient, economic and reliable power supply

IV.  Program progress
A. Program successes

B. Program challenges

Northwest Power and @ Columbia River Basin
% é% umbia Riv |

WY Fish and Wildlife Program

Conservation Council
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Northwest Power and
Conservation Council

Part Three: Basinwide Vision, Scientific Foundation, Goals, Objectives,
and Strategies

l. Vision for the Columbia River Basin

s | . Scientific foundation and principles of the program

lll.  Goals and Objectives - the changes we want to achieve

A.

1.

Program goals and quantitative objectives
Refining program goals and quantitative

objectives

N B B

10.
11.

IV. Strategies - how the program will achieve the changes
A.

Ecosystem function

Habitat

Strongholds

Non-native and invasive species
Predator management

Protected areas and hydroelectric development
and licensing

Water quality
Climate change

Mainstem hydrosystem flow and passage
operations

Estuary
Plume and nearshore ocean
Wildlife mitigation

Columbia River Basin
Fish and Wildlife Program




B. Fish Propagation Including Hatchery

Programs
C. Other strategies
1. Wild fish
2. The use of hatcheries for reintroduction
3. Anadromous fish mitigation in blocked
areas
4, Resident fish mitigation
5. Sturgeon
6. Lamprey
7. Eulachon
8. Public engagement

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Part Four: Adaptive Management
Part Five: Subbasin Plans

Part Six: How the Program is Implemented
l.  Program measures
Il Investment strategy (inc. priorities)
Ill. Implementation procedures

A. Project review process
1. Elements of project review
2. Step review process

B. Program coordination
C. Independent scientific and economic review

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Part Four: Adaptive Management
Part Five: Subbasin Plans

Part Six: How the Program is Implemented
Program measures

l. Investment strategy (inc. priorities)

Il. Implementation procedures

A. Project review process
1. Elements of project review
2. Step review process

B. Program coordination
C. Independent scientific and economic
review

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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2020 Addendum to the 2014 Program

* Part I. Program performance and adaptive management
— Goals, objectives and performance indicators, organized by biological category
— Assessing, monitoring and reporting

* PartIl. Program Implementation
— Near term priorities
— How the Program is implemented

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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How to prioritize?

* Past programs: Action Plans: Example 1987 Five-Year Action Plan:
— Measures to be implemented within the next five years
— Provide a more solid and focused basis for budgeting and planning

Clear way to judge success of program implementation

Improve reporting to the region and congress

* Current Program: Emerging and near-term priorities

— Many of the program’s current measures represent ongoing activities that already
have multi-year funding and implementation commitments from Bonneville and
the other federal agencies for the foreseeable future. These ongoing activities
and existing program areas represent a set of priorities from earlier programs
and largely continue into the new program

— Priorities provide guidance to Bonneville and other federal agencies that these new measures are to be implemented in
next five years.

&R\ Northwest Power and é“ Columbia River Basin

kjﬁ Conservation Council
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The Council identified seven emerging priority areas in its 2014 Program

1. Support long-term maintenance of program assets

2. adaptive management (including prioritized research on critical uncertainties) throughout
the program by assessing the effectiveness of ongoing projects, developing program
objectives when appropriate and taking into account the effects of climate change

3. (1) expanded management of predators; (2) mapping and determining hotspots for toxic
contaminants; and (3) aggressively addressing non-native and invasive species

4. Investigate blocked area mitigation options through reintroduction, passage and habitat
improvement, and implement if warranted

5. Additional sturgeon and lamprey measures (passage and research)

6. Update the subbasin plans most in need of updates

7. Improve floodplain habitats

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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https://www.nwcouncil.org/fw/program/2014-12/program/partfour_adaptive_management/#AdaptiveManagement
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/a_ecosystem_function/7_climate_change/#_Climate_change
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/a_ecosystem_function/4_predator_management/#_Predator_Control_Sub-strategy
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/a_ecosystem_function/6_water_quality/#_Water_Quality_Sub-strategy
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/a_ecosystem_function/6_water_quality/#_Water_Quality_Sub-strategy
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/a_ecosystem_function/3_nonnative_invasive/#_Non-native_and_invasive_1
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/c_other_strategies/3_anadromous_fish_mitigation_blocked_areas/#_Anadromous_Fish_Mitigation
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/c_other_strategies/5_sturgeon/#_Sturgeon_Strategy
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/c_other_strategies/6_lamprey/#_Lamprey_1
https://www.nwcouncil.org/fw/program/2014-12/program/partfive_subbasin_plans/#SBP
https://www.nwcouncil.org/fw/program/2014-12/program/partthree_vision_foundation_goals_objectives_strategies/iv_strategies/a_ecosystem_function/1_habitat/#_Habitat

2020 Addendum: Near-term priorities

1. Climate change: Consider the implications of climate change

2. Mitigation in blocked areas: ...above Grand Coulee and Chief Joseph dams, as well as ongoing
operational impacts.

3. Ocean: Restore and sustain the funding and implementation of ocean research at the level recommended
by the Council

4. Estuary: Repeat research implemented in 2016 and 2017 to assess benefits of estuarine use by interior
salmon stocks.

5. Mainstem hydrosystem flow and passage operations: Implement the refinements in operations at Libby
and Hungry Horse dams

6. Predator management: Adequately sustain and support ongoing efforts to reduce predation and, as
described below

7. Sturgeon: Continue to make progress in developing and implementing the program’s comprehensive
approach to White Sturgeon

&R\ Northwest Power and @ Columbia River Basin

Conservation Council Fish and Wildlife Program
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Hydropower System Operations
 Dams/Hydrograph

* Operations to Benefit Fish

« Storage Reservoir Operations

* Run-of-the-River Project Operations

% Northwest Power and
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Average Natural and Regulated (pre-1980) Columbia River Flows at The Dalles

500
450 +
400 +
350 +
300
250 +
200 + . BRI

150 T - *
------- — Natural

100 - - - -Regulated
50 +

0 I I I I I I I I I I
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

KCFS

&R\ Northwest Power and @ Columbia River Basin

Fish and Wildlife Program

Conservation Council



Reservoir Storage & Runoff Volumes
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. Columbia Basin area accessible to salmon
. Salmon habitat blocked by dams

H Area never accessible by salmon

British © Columbia River Inter-Tribal Fish Commission 2006
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Operations to Benefit Fish — Sources

* Biological Opinions/CRSO EIS/RODs
* Program

* Accords

(Court Orders)

2023 RCBA Settlement

Annual Water Management and Fish Passage Plans

* In-season Management

* Treaty Operations

&R\ Northwest Power and é“ Columbia River Basin

ﬁ Conservation Council
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Storage Reservoir Operations

Sources:
* In particular, BiOps/CRSO EIS preferred alternative
* Program

* not 2023 settlement

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Storage Reservoir Operations —
annual rhythm/seasonal characteristics

* Be at but not below early spring flood control minimum - rule curves
based on runoff forecast

* Through spring: store + pass inflows
* Lower river flow objectives — McNary/LG
* Libby sturgeon pulse releases

* High priority refill by summer target dates

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program
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Storage Reservoir Operations — annual rhythm (cont.)

* Draft summer into early fall

* Lower river flow objectives
* Late summer temperature control (e.g., Dworshak)
 Limits on releases - steady flows and steady declining elevations (Libby/HH)

* End of summer elevation limits - e.g., HH and Libby

* Fall/winter drafting mostly for power, but with other considerations, such as...
 support for Vernita bar operations - fall chinook spawning, emergence, rearing from
fall into spring
 support for chum flow operations below Bonneville dam

* Draft winter, but do not go so deep you won’t be able to be ... at but no lower than early
spring flood control minimum

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program

LY
7ﬁ Conservation Council




Libby Dam Integrated Rule Curves

2460 Refill by late summer
2440 '
2420 Stable /
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2340
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2320 Drawdown limits- .
2300 vary with water year
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Upper Snake River volumes for salmon flows

Upper Snake above Brownlee
Flow Augmentation Volumes 1991-2024

oo I Flow augmentation in the Upper
o I []]I[ | I[[_ ] Snake River above Brownlee

wo VT L] ]" 1 Reservoir has consistently met the
350,000 427,000 acre-feet target since 1993

2 eooon __ . The 487,000 acre-feet target has
200000 "  been met 60% of the time (12 out

150000 = of 20 years).
50000 I | I | | In 2008, NMFS recommended the
Ommmmﬁgaﬁﬁgsggoggéggiﬂﬁﬂﬁﬂﬁﬁ2333ﬁﬂm flOWbereleasedearllerforsprlng

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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Water Year and summer migrants.

Source: Peter Cooper USBR, personal communication
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Seasonal average flow objectives - target ranges or targets

Spring:

* Lower Granite: 85-100 kcfs

* McNary: 220-260 kcfs

* Priest Rapids target at 135 kcfs

Summer:
 Lower Granite: 50-55 kcfs
* McNary: 200 kcfs

Northwest Power and 8 Columbia River Basi
j% é olumpia River basin

Conservation Council WY Fish and Wildlife Program



Spring Season at McNary and Priest Rapids Dams

Average annual spring flow at McNary Dam Average annual spring flow at Priest Rapids Dam
600 400
350
500 I
Since 1953, McNary Dam seasonal Sl Since 1941, Priest Rapids Dam flows
400 flows have met or exceeded - have met or exceeded the
contemporary targets 80% of the contemporary target 76% of the time
300 time (220 kcfs). 200 (135 kcfs).
-") - - a» » LID L 150
200 r T _— | e ﬂ ul - o=
2t2a(:' k::s 100 135 kcfs
100 g target
50
0 0
Mm O O N 1IN 0O A < I~ O Mm O oo N I 0 4 < - OomMm O oo
S - R R R R R R - R~ e R R R R R i . R - - R R R RN
el R $3A$ASFTRRRTASASISISISLERER

Note: Contemporary flow data and targets available on Program Tracker, SPI E3-1

&R\ Northwest Power and 5@ Columbia River Basin
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Spring season at Lower Granite Dam

1980’s:

Flow targets 20 kcfs for 1990°S:  \1id-1990’s to Present: 85-100 kcfs
o over time 3 months iSi-:l:'rO
* The minimum target (1.19 Maf) €
flow of 85 kcfs has 180
been met 57% of the 160
time since 1975 and 140 ~
61% of the time since o 4 e /! \ n
1995. I [e foLe Y o e
! ! [ L ‘\ II\ ’q ! ‘ ! \
100 ) i v * o \ B AN / e | 8
80 ll ,’I \\.’ " ‘ “| ’ I, \\ I, ‘.\ II ‘\ ’, \b" \\ 1\ "l b 100
* There s less capacity L L e N oL Lo \ kefs
- o | " YRR Y
to regulate flows in 3 @ Y &
40 6 ®
season at Lower
Granite Dam than at 28
Priest Rapids Dam or 0
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*Average monthly flow equivalent
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Summary of spring juvenile migration
O Storage reservoirs reSUItS

locati '
O Response location | * Seasonal flow targets are driven by annual

€
\Du.nc o
3 [ ) [ [
precipitation.
¥ nlayside
Bouigdary —
} Y
i o ni 5
% 3 alls S X
ase
% o
Wells ghbinet Gorge apids
h
A&

* McNary and Priest Rapids Dams often
meet or exceed spring target flows.

* Lower Granite Dam meets or exceeds
target flows less often.

* Managers use adaptive in-season
management to work within annual water
constraints.

Location of major dams (diamonds; red = federally owned,
yellow = publicly or privately owned) in the Columbia River Basin.
Map created in ArcGIS Pro (C) 2020 ESRI. All rights reserved.
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Summer flows and temperature management

1290 oo . e End of August elevation
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L o o °* = = Normal water year target
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In order to meet summer
basin flow and velocity
objectives, water is
drafted from upstream
reservoirs including
Grand Coulee (Lake
Roosevelt) and Dworshak
Dams.

Reservoir elevation (ft; blue dots) at the end of August relative to draft limit (black dash), at Lake

Roosevelt, Grand Coulee Dam, 1971 - 2021.
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Summer flows and temperature management

Average annual summer flow at Lower Granite Dam Average annual summer flow at McNary Dam
1992 Council 1994 Council . Flow targets 1994-1998 . 2000to P t: 200 KCFS
Flowta_rgets 137 Kaf from 50-55 KCFS avg. monthly flow 2000t Present: 50-35 KCFS overti:\e AL IR TR
over time
Brownlee equivalents 1994
90 300
80
250
70
50
1 200 kcfs
40 50-55 150 target
kcfs
target
30 g 100
20
. ‘ ‘ ‘ ’
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The contemporary average summer flow target range at LGR is 50-55 KCFS The contemporary average summer flow target at MCN is 200 KCFS

Note: Contemporary flow data and targets available on Program Tracker, SPI E3-1
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Summer flows and temperature management

. Ta rget Wate rre lease te m pe I’atu res Average Daily Maximum Temperature Lower Snake River Dams 2011-2016

(WA Criterion: 20°C 1-DMax)

vary: 48°F (8.9°C) to 51°F (10.6°C) .
during July and August.

» Target water temps balance fish
production at the downstream
Dworshak National Fish Hatchery
and anadromous needs in the
lower Snake River.

e Cool summer releases from
DworSha k typica lly Contri bUte 25- | F tht:Goose 2011-:016 Average [::uv Max | DA}TE I: Harbor 2011:016 AverageoDain Max N D

450/0 Of the Snake River flOW. Lower Monumental 2011-2016 Average Daily Max —a—Lower Granite 2011-2016 Average Daily Max

Snake River warming as it flows downstream from Lower Granite Dam (blue) to
lce Harbor Dam (orange). Source: epa.gov

Note: Contemporary temperature data and targets available on Program Tracker, SPI E2-2, E2-4

Columbia River Basin
Fish and Wildlife Program

W) Conservation Council
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https://www.epa.gov/system/files/documents/2022-06/tmdl-columbia-snake-temperature-errata-update-05102022.pdf
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Natural and Regulated Flows

(At The Dalles Dam, averaged over 80 years)
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Storage Reservoir Operations (cont’d)

 Aword about Grand Coulee operations...
* Aword about the effects of Columbia River Treaty operations

* basic pattern of flood risk management/coordinated power ops - flows across the
border

« annual non-power use agreement

* CRT Agreement in Principle - flood risk management, nonpower 1 to 1.5 MAF;
coordinated power ops

 effectsin US - GC; John Day

 Storage operations/flow objectives for fish — seasonal averages only; no daily
standards/limits/targets, outside of “minimize ramping” and some minimum flow
levels (see below)

* Climate change considerations

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program

LY
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[Z] @ LAKE ROOSEVELT: DRY TO AVERAGE YEARS
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LAKE ROOSEVELT: MODERATELY WET YEARS

Percentile: 0Ot gOth apth 100t
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Lake Roosevelt Forebay [ft]

@ LAKE ROOSEVELT: VERY WET YEARS
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Cubic Feet per Second

2000 & 2001 Flows at The Dalles -- compared to average
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Historical

		Historical Daily Flows at The Dalles 2000, 2001

		Jan-00		1		166						Jan-01		1		120.9

				2		181.1								2		115.7

				3		209.5								3		139.9

				4		177.5								4		141.7

				5		175.3								5		133.3

				6		209								6		120.5

				7		191.9								7		123.6

				8		173.5								8		139

				9		212.2								9		135.6

				10		213.6								10		112.3

				11		203.9								11		137

				12		189.8								12		125.8

				13		199.3								13		120.6

				14		198.5								14		114.9

				15		205.9								15		119.9

				16		186.3								16		128.9

				17		184.9								17		128.7

				18		199.1								18		135.2

				19		195.5								19		141.7

				20		193.8								20		121.2

				21		192.8								21		97.7

				22		192.5								22		149.4

				23		156.3								23		133.6

				24		200.5								24		118.2

				30		210.6								25		122.2

				31		189.2		193						26		121.6

		Feb-00		32		195.2								27		119.6

				33		202.2								28		116.7

				34		212.4								29		109.5

				35		215.1								30		131.4

				36		188.2								31		115.8		126

				37		175.8						Feb-01		32		119.7

				38		181.7								33		114.4

				39		184.5								34		114.4

				40		167.7								35		113.8

				41		175.9								36		112.2

				42		182.5								37		114.2

				43		226.5								38		128.2

				44		184								39		111.6

				45		187.1								40		119.3

				46		191.4								41		119.8

				47		204								42		113.7

				48		216.8								43		128.2

				49		198.8								44		115.3

				50		164.1								45		135.1

				51		150.6								46		137.2

				52		138.6								47		136.2

				53		162.7								48		129.4

				54		149.8								49		111.7

				55		188.6								50		121

				56		188								51		128.7

				57		182.7								52		117.5

				58		164.9								53		120.9

				59		163.6								54		134.1

				60		197.4		184.1655172414						55		105

		Mar-00		61		183.9								56		107.16

				62		178.8								57		129.36

				63		192.7								58		132

				64		171.1								59		126.9		121.3221428571

				65		144.8						Mar-01		60		122.69

				66		179.1								61		114.04

				69		193.1								62		113.93

				70		192								63		102.29

				71		207.7								64		130.51

				72		188.4								65		122.9

				73		196.6								66		109.71

				74		189.1								67		98.86

				75		189.7								68		120.83

				76		206.8								69		110.4

				77		197.9								70		109

				78		179.4								71		112

				79		156								72		108.3

				80		167.6								73		119.6

				81		158.5								74		119.3

				82		175.7								75		134.8

				83		179.6								76		110.9

				84		198.5								77		103.3

				85		171.9								78		105.8

				86		134.7								79		118.1

				87		162.1								80		125.9

				88		161.7								81		138.6

				89		205.9								82		137.6

				90		189.4								83		89.2

				91		204.1		181.2689655172						84		89.6

		Apr-00		92		170.5								85		117.8

				93		170								86		134.5

				94		180.9								87		112.5

				95		179.9								88		126.1

				96		212.8								89		138.7

				97		239.3								90		107.6		116.3019354839

				98		245.1						Apr-01		91		95.3

				99		253.8								92		116.7

				100		186.7								93		126

				101		223								94		120.3

				102		253.7								95		113.9

				103		247.5								96		123.7

				104		262.4								97		114.2

				105		293.2								98		92.8

				106		288.9		227.18						99		120.1

		16-Apr		107		233.7								100		126.7

				108		249.3								101		123.1

				109		297.1								102		124

				110		315.4								103		119.7

				111		329								104		89.6

				112		289.8								105		84		112.6733333333

				113		336						16-Apr		106		115.2

				114		375.1								107		113.4

				115		347.4								108		131

				116		314.9								109		111.2

				117		329.9								110		113.1

				118		300.1								111		95

				119		281.3								112		87.9

				120		302.1								113		100.6

				121		274.5		305.04						114		111.7

		May-00		122		276.4								115		117.1

				123		290.5								116		119.1

				124		283.6								117		126.6

				125		294								118		92.32

				126		301								119		136.2

				127		289.7								120		137.2		113.8413333333

				128		266.8						May-01		121		146.5

				129		267.9								122		157.2

				130		280.7								123		139.8

				131		253.1								124		137.6

				132		261.2								125		127.2

				133		272.4								126		132.8

				134		230.8								127		130.6

				135		258.9								128		117.6

				136		261.1								129		117.1

				137		234.2								130		100.4

				138		239.6								131		117.6

				139		251.5								132		115.6

				140		233.7								133		100.9

				141		237.5								134		116.5

				142		240.9								135		128.9

				143		238.6								136		140.8

				144		286.5								137		169.4

				145		273.1								138		161.2

				146		271.5								139		118

				147		209.3								140		116.3

				148		228.6								141		128.9

				149		229.6								142		140.3

				150		192.6								143		156.2

				151		222.6		255.93						144		154.8

		Jun-00		152		237.3								145		145.3

				153		265.9								146		134.2

				154		214.3								147		116.9

				155		184.3								148		109.3

				156		194.2								149		151.9

				157		210.5								150		156.3		132.87

				158		245.2						Jun-01		151		163.6

				159		228.3								152		158.6

				160		214.6								153		117.4

				161		207.1								154		101.6

				162		175.7								155		143.34

				163		178								156		148.6

				164		181.7								157		149.4

				165		229.6								158		126.8

				166		208.6								159		156.5

				167		231								160		136.2

				168		236.6								161		110.4

				169		186.2								162		137.2

				170		181.3								163		162.7

				171		182.9								164		134.6

				172		210.9								165		115.3

				173		205.1								166		135

				174		204.2								167		124.4

				175		198.5								168		90.2

				176		178.5								169		126.1

				177		200.3								170		135.8

				178		172.6								171		139.5

				179		178.4								172		139.8

				180		207.9								173		132.4

				181		209.3								174		134

				182		201.2		205.1677419355						175		103.6

		Jul-00		183		156								176		104.5

				184		148.7								177		121.9

				185		123.2								178		117.9

				186		156.6								179		127.3

				187		151.5								180		143.7

				188		174.9								181		100.5		130.2851612903

				189		228.3						Jul-01		182		85.6

				190		178.7								183		127.4

				191		173.8								184		126.2

				192		161.5								185		100.7

				193		179.9								186		84.7

				194		169.8								187		83

				195		178.9								188		83.5

				196		189.5								189		72.9

				197		173.1								190		89.2

				198		138.8								191		97.4

				199		150								192		101.7

				200		176.6								193		79.5

				201		170								194		72.4

				202		171.3								195		70.2

				203		178.9								196		65.1

				204		140.8								197		84.2

				205		141.8								198		85.9

				206		164.9								199		102.7

				207		157.7								200		83.2

				208		158.4								201		79.2

				209		164.1								202		84.4

				210		160.5								203		68.4

				211		159.7								204		84.5

				212		131.7								205		86.2

				213		164		163.664516129						206		80.3

		Aug-00		214		162.5								207		88.8

				215		175.9								208		88.8

				216		177.5								209		79.9

				217		152.3								210		72.5

				218		138								211		72

				219		129								212		76.8		85.7193548387

				220		156						Aug-01		213		73.6

				221		166.6								214		73.3

				222		153.3								215		74.6

				223		172.2								216		73.2

				224		155.4								217		84.5

				225		159.6								218		89.7

				226		137.8								219		93.5

				227		157								220		118.7

				228		160.2		156.8866666667						221		116.4

		16-Aug		229		156.3								222		104.2

				230		170.6								223		98.6

				231		128.8								224		100.5

				232		152.8								225		88.6

				233		105								226		105.8

				234		113.5								227		109.3		93.6333333333

				235		116.1						16-Aug		228		112.3

				236		134.1								229		102.9

				237		88.9								230		89.2

				238		96.1								231		86.4

				239		102.5								232		90.1

				240		95.8								233		83

				241		90.2								234		97.3

				242		120.9								235		83.4

				243		137.1								236		74.4

				244		124		120.79375						237		106.8

		Sep-00		245		102.1								238		103.6

				246		120.9								239		113.4

				247		100.3								240		118.8

				248		94								241		113

				249		101.3								242		108

				250		104.3								243		88.8		98.2125

				251		129.8						Sep-01		244		88.5

				252		110.3								245		84.1

				253		82.7								246		86.6

				254		81.5								247		77.2

				255		103.9								248		89.1

				256		134.6								249		80.7

				257		131.3								250		68.9

				258		127.7								251		65.6

				259		117.1								252		66.8

				260		128.3								253		78

				261		110.4								254		80.8

				262		116								255		103.7

				275		90.5		109.8421052632						256		94

		Oct-00		276		103.1								257		90.1

				277		104.9								258		71.9

				278		126.2								259		63.2

				279		116.9								260		76

				280		108.3								261		67.1

				281		118								262		82.2

				282		90.7								263		84.72

				283		105.2								264		79.86

				284		116.5								265		91.2

				285		107.7								266		73.7

				286		117.8								267		84.7

				287		103.6								268		101.7

				288		95.5								269		99.9

				289		109.3								270		89.54

				290		109.4								271		80.13

				291		96.8								272		71.9

				292		97.3								273		73.9		81.525

				293		104.8						Oct-01		274		89.6

				294		118								275		101

				295		117.1								276		81.7

				296		78.7								277		67.2

				297		93.1								278		81.46

				298		103.2								279		70.82

				299		108.4								280		63

				300		121.8								281		68.7

				301		112.6								282		76.7

				302		99.2								283		92.6

				303		112								284		75

				304		117.5								285		82.9

				305		118.5		107.7366666667						286		63.7

		Nov-00		306		127.2								287		66

				307		129.2								288		97.12

				308		111								289		83.4

				309		122.4								290		112.58

				310		116.3								291		110.93

				311		122.4								292		82.92

				312		126.8								293		73.6

				313		116.2								294		72.88

				314		121.6								295		77.12

				315		125.9								296		85.62

				316		128.9								297		107.94

				317		124.4								298		80.67

				318		122.8								299		86.2

				319		120								300		84.96

				320		136.3								301		85.02

				321		134								302		86.25

				322		124								303		88.4

				323		129.5								304		89.9		83.4158064516

				324		115.4						Nov-01		305		95.6

				325		103.6								306		91

				326		150.6								307		82.4

				327		113.2								308		83

				328		123.9								309		79.7

				329		121.6								310		112.2

				330		119.1								311		107.72

				331		113.2								316		92.4

				332		120.2								317		101.1

				333		127								318		93.4

				334		135.6								319		86.1

				335		141.1		124.1133333333						320		94.8

		Dec-00		336		125								321		107

				337		117.7								322		89.7

				338		131.3								323		106

				339		134.4								324		107.6

				340		129.1								325		114.8

				341		134.3								326		95.2

				342		141.1								327		96

				343		158.3								328		115

				344		135.1								329		109.9

				345		123.9								330		113.7

				346		146.8								331		129.7

				347		163.9								332		149.3

				348		173.7								333		120.9

				349		164.9								334		129.6		103.9930769231

				350		151.4						Dec-01		335		105

				351		123.2								336		101.7

				352		125.9								337		92.8

				353		140.9								338		112

				354		148.8								339		120.5

				355		153								340		107.2

				356		142.9								341		102

				357		127.2								342		113.2

				358		136.6								343		94.1

				359		127.5								344		113.7

				360		120.5								345		123.6

				361		129.7								346		129

				362		136.9								347		119.9

				363		139.8								348		113

				364		127.8								349		112.8

				365		142.6								350		95.3

				366		130.66		138.2212903226						351		106.4

														352		147.6

														353		130.6

														354		145.3

														355		150.3

														356		132.1

														357		126

														358		112.6

														359		119.9

														360		117.1

														361		134.2

														362		122.8

														363		112.2

														364		112.8

														365		115.88		117.4703225806





QNAT

		Natural Streamflows at The Dalles (cfs)																										7/15/02

		FSH027C BPA Study - 2000 Biological Opinion

		Period		1		2		3		4		5		6		7		8		9		10		11		12		13		14

		Days		30		31		30		31		31		28		31		15		15		31		30		31		15		16						Peak		Annual		Annual		Winter

		Year		SEP		OCT		NOV		DEC		JAN		FEB		MAR		APR1		APR2		MAY		JUN		JUL		AUG1		AUG2				Year		Month		Volume		Temp		Volume		March

		1929		84499		78490		73783		59300		56373		55671		83107		83633		122870		264902		371479		177340		128678		99827				1929		11		92.0		48.9		24.5		83107

		1930		74188		58151		48838		61505		38518		89973		73647		151188		236348		249137		293764		195111		138025		109407				1930		11		90.5		50.3		22.2		73647

		1931		84062		65524		57354		50191		53890		58498		79318		150898		131271		284043		261163		159307		112387		92598				1931		10		84.4		51.3		22.0		79318

		1932		82749		63040		64146		56792		58999		65255		161426		218397		294147		471486		474022		243017		145473		133636				1932		11		129.2		49.7		28.4		161426

		1933		88678		74001		99809		90801		84964		64145		91089		135287		220460		352081		647579		345830		189651		155059				1933		11		138.3		49.7		30.5		91089

		1934		107451		108794		143779		208991		196185		140508		170407		284752		456812		426040		319000		183125		128311		110460				1934		9		150.7		53.3		58.4		170407

		1935		80826		71728		106852		84909		85148		100052		94219		102391		214130		343277		424795		273456		169809		118770				1935		11		118.8		50.8		32.6		94219

		1936		90566		66429		59488		53411		61502		51440		90937		107705		400028		459634		355904		174216		126605		106326				1936		10		110.9		50.4		23.1		90937

		1937		80823		60348		51519		51685		39210		50661		66408		92275		154082		291502		345651		201913		127679		98582				1937		11		89.2		49.4		19.3		66408

		1938		84069		73781		88455		92749		92167		81812		134240		161084		348353		440422		486636		248073		126173		101688				1938		11		132.4		51.9		34.0		134240

		1939		94262		78960		70783		66069		67496		59229		103853		179466		248606		382056		276454		207909		140639		106286				1939		10		105.6		51.1		27.0		103853

		1940		82428		75095		75794		79852		64891		88244		140607		197864		237722		346813		287577		172591		123028		98028				1940		10		105.3		52.9		31.6		140607

		1941		96219		92530		80108		77706		74139		74896		103814		164301		177707		264121		274657		164788		110742		105242				1941		11		95.6		52.5		30.3		103814

		1942		112992		119993		112182		152422		91414		96856		87841		172082		259899		329541		393621		261071		158796		126053				1942		11		127.9		50.3		39.8		87841

		1943		88151		71318		81240		93455		96661		109600		126213		327020		463968		367609		473993		358968		183026		132325				1943		11		146.1		49.8		34.8		126213

		1944		87068		76193		71110		69849		57967		61581		64058		107691		126157		240007		278810		149483		116607		98705				1944		11		83.4		50.6		24.1		64058

		1945		84989		75030		71631		55510		71147		84827		82571		104259		134003		365647		410910		210318		122476		97205				1945		11		105.2		51.1		26.5		82571

		1946		80278		68433		83408		85976		100503		78683		135143		191897		343097		517247		462383		257020		147266		118340				1946		10		137.3		50.6		33.3		135143

		1947		99885		84706		90524		141198		92678		118622		132378		186139		290171		498596		420789		237329		142433		111858				1947		10		137.9		50.5		39.7		132378

		1948		95066		129677		123294		101927		110947		100138		98673		131488		287424		587718		774253		263947		177109		153769				1948		11		166.7		50.1		40.0		98673

		1949		107548		89524		84080		68197		57336		99824		152955		203657		332088		560146		361078		167043		131734		100700				1949		10		128.8		48.4		33.2		152955

		1950		81834		71450		92305		93657		75721		113906		163287		208661		261353		379022		656673		414037		186597		149632				1950		11		153.7		48.5		36.7		163287

		1951		102278		104960		135510		150424		134274		189333		140668		263341		312572		540955		437663		316013		174419		129526				1951		10		162.4		50.1		51.2		140668

		1952		101714		120503		99675		103332		85146		110925		111339		251194		456632		524263		420222		241968		156248		107538				1952		10		145.2		49.1		37.9		111339

		1953		81265		64495		59255		58489		116178		126992		97520		119886		205318		376251		558311		302578		162329		131495				1953		11		129.8		50.4		31.3		97520

		1954		93558		87031		87353		91259		85216		115302		110348		152862		233625		481523		520126		421152		203323		181350				1954		11		149.9		49.6		34.6		110348

		1955		136541		92996		108878		87384		71641		72156		66089		120870		140694		307825		560447		366900		185284		121832				1955		11		130.2		48.4		30.0		66089

		1956		93270		100650		122108		152986		138051		100290		155976		242899		475968		643026		619766		283013		147337		134234				1956		10		175.9		48.9		46.5		155976

		1957		98348		92861		86916		102809		68815		94770		143485		200146		230526		662219		463818		186260		121349		97517				1957		10		140.7		49.1		35.5		143485

		1958		82095		79338		74121		78452		81552		140965		119938		172946		273471		562899		442401		183453		119756		113483				1958		10		131.9		53.1		34.3		119938

		1959		85753		90705		107991		124232		136592		106837		114519		206032		245802		419791		599023		332672		164145		127548				1959		11		150.4		50.9		41.0		114519

		1960		147054		163520		150645		125852		79607		101886		134820		308997		231945		343564		465681		268557		156684		107641				1960		11		143.9		49.4		45.6		134820

		1961		91854		82719		90132		70039		71392		155290		139927		188270		172655		464065		616691		194657		122200		117875				1961		11		137.2		51.8		36.4		139927

		1962		76956		83565		70034		69925		71768		97859		90415		198028		334233		370806		456997		224004		162102		124082				1962		11		122.0		48.9		29.0		90415

		1963		85334		98779		107159		119314		83400		160467		111459		161349		192991		349826		423748		238499		143232		120430				1963		11		125.8		50.8		40.7		111459

		1964		98030		74289		77470		69496		65846		66802		75693		155789		177452		370062		668250		329474		168868		132894				1964		11		133.6		50.1		25.9		75693

		1965		104219		105227		94129		162587		150416		169876		141221		193770		410732		457560		566531		278114		176505		149513				1965		11		162.6		50.2		49.4		141221

		1966		101480		91599		95929		84125		82229		73193		105304		233492		173418		357738		385081		243436		152184		110093				1966		11		118.2		51.1		32.1		105304

		1967		84831		71429		77613		93778		99488		102424		98608		126392		140560		392306		702894		319969		159561		122989				1967		11		139.9		52.1		32.6		98608

		1968		91849		88966		96070		86332		91828		145320		140947		118885		128114		324289		457303		269143		147740		129840				1968		11		123.9		52.2		38.9		140947

		1969		123637		108136		118166		99692		125659		104388		127940		312085		412686		570497		477381		227972		120265		95032				1969		10		154.2		50		41.2		127940

		1970		84965		88564		78245		70360		114586		118498		106150		132476		126801		380213		522268		206354		129962		94801				1970		11		121.4		51.4		34.6		106150

		1971		80367		74680		81027		85388		137827		177805		140054		208209		286435		633354		626617		309088		194874		127013				1971		10		166.2		50.2		41.6		140054

		1972		94001		83767		88834		83048		105505		135148		315766		256432		217779		572466		778901		346381		194011		149911				1972		11		182.0		50.2		49.0		315766

		1973		95667		84613		82886		91241		97557		74068		97417		98124		132132		294297		301514		171753		125580		78515				1973		11		97.2		50.1		31.8		97417

		1974		71112		76701		118742		145887		221726		153975		171011		278049		393088		471366		833630		387524		191979		139981				1974		11		190.2		50.7		53.5		171011

		1975		94422		67241		75344		76614		86031		88529		115153		121956		201938		417488		614305		341568		142824		136504				1975		11		137.7		50		30.6		115153

		1976		98415		96957		125462		185352		134567		114058		121926		271005		267868		578839		442262		334359		236635		210375				1976		10		165.0		50.2		46.9		121926

		1977		142573		78743		72205		66778		60524		60975		58010		86960		144532		213852		240793		276079		106227		98845				1977		12		90.0		51.8		23.9		58010

		1978		74794		60045		72136		138181		90442		97346		147074		240493		242218		385862		458763		269900		159346		111183				1978		11		131.2		51.3		36.5		147074

		50Yr-Avg		93700		85325		89690		95390		92314		101998		118699		181661		254058		417765		474252		258735		151164		120531				AVG		10.7		131.8		50.5		35.1		118699

		Reg		95856		116716		110508		137564		167976		153592		154494		198266		229962		293837		282755		201378		174288		144799

																																		Percent Winter Increase						-100%		0.0		0

				Jan		Feb		Mar		Apr1		Apr2		May		Jun		Jul		Aug1		Aug2		Sep		Oct		Nov		Dec

		Natural		92314		101998		118699		181661		254058		417765		474252		258735		151164		120531		93700		85325		89690		95390

		Regulated		167976		153592		154494		198266		229962		293837		282755		201378		174288		144799		95856		116716		110508		137564

		2000		193000		184000		181000		227000		305000		256000		205000		164000		157000		121000		110000		108000		124000		138000

		2001		126000		121000		116000		113000		114000		133000		130000		86000		94000		98000		82000		83000		104000		117000
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Run-of-the-River Project Operations (lower Columbia
and lower Snake dams plus mid-Columbia PUD dams
and Chief Joseph Dam)

Sources:

* BiOps/CRSO EIS preferred alternative
* Program/Accords

e 2023 RCBA settlement

&R\ Northwest Power and é“ Columbia River Basin

WY Fish and Wildlife Program

ﬁ Conservation Council



Run-of-the-River Project Operations

Juvenile salmon passage and routes - turbines; screens and
bypass systems; collection and transport; spill - and adult
passage and relationship to operations

* Spring Chinook
 Other salmon and steelhead

* Lamprey/sturgeon?

Northwest Power and é“ Columbia River Basin
WY Fish and Wildlife Program

LY
7ﬁ Conservation Council



Fish Passage Routes
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Run-of-the-River Project Operations - spill

Spill operations - current sources: mainly 2023 RCBA

* Spring
e “125TDG Gas Cap” 24 hours a day

« John Day and The Dalles
* Transmission support; reserves; reliability

* Summer - one spill pattern for June and July; spill reduces August 1

* Fall/winter - spillway weir spill for some period every day from Sept
thru Nov 15 and in March; purpose, including flows; zero generation
issue in Snake

Northwest Power and 8 Columbia River Basi
j% é olumpia River basin

Conservation Council WY Fish and Wildlife Program



SPRING SPILL OPERATIONS

Season

4/10 to 6/15

McNary
(MCN)

125% TDG gas cap spill for 24 hours

Maintain current minimum generation
range of 50-60 kcfs for transmission
services. powerhouse outflows may
increase up to 80 kcfs for reserves
(without a snill variance)

The Dalles
(TDA)

40% for 24 hours

Allocation of reserves may result in
spill above 40% of river flows:
maintain current minimum generation
range of 50-60 kcfs for Transmission
services

Operation (2024-2033)
Season 4/3 to 6/20
L,Dw?r 125% TDG Gas Cap (or 40% when
Grauite dult passage delays are detected)?®
(LRIJ G} d Pe =4 ays ¢ C
125% TDG gas cap spill for 24 hours
Little Goose | (to adult criteria), no flexible spill:*!
(LGS) 125% TDG gas cap spill for 16 hours,
30% for 8 hours
Lowet 125% TDG Gas Cap (or 40% when
Monumental adult passage delays are detected)
(LMN) ;
%;IZE; tbor 125% TDG gas cap spill for 24 hours

Bonneville
(BON)

125% TDG gas cap spill for 24 hours
(150 kcfs cap)

Maintain current minimum generation
range of 30-40 kcfs for Transmission
services: powerhouse outflows may
increase up to 60 kcfs for reserves
(without a spill variance)




SUMMER SPILL OPERATIONS

Operation (2024-2033) Implementation Comiments

6/21 to 7/31
Season

8/1 to 8/31
Lower S - '
GT';EE 18 kets Reducing summer spill flows on August 1 from 18 kcfs to
(LWG) SW flow (as river flow allows) SW flow (as river flow allows)
Little Goose 30% Reducing summer spill flows on August 1 from 30% to

2 P £

(LGS) SW flow or 7 kefs spill SW flow (or 7 kefs spill)
Lower S . :
I\f(:lflll]lﬂl’[al L7 kefs Reducing summer spill flows on August 1 from 17 kcfs to
(LMN) SW flow or 8 kefs spill SW flow (or 8 kefs spill)
Ice Harbor 30% Reducing summer spill flows on August 1 from 30% to SW
(IHR) SW flow )01‘ 9 kcfs spill flow (or 9 kefs spill)

&R\ Northwest Power and é“ Columbia River Basin

ﬁ Conservation Council

WY Fish and Wildlife Program



6/16 to 7/31

Season
8/1 to 8/31
Reducing summer spill flows on 8/1 57% to 20 kefs
McNary 57% Like spring operations, increased powerhouse
generation allowances will allow for additional
(MCN) 20 kcefs ati : ine for
< generation to be brought on-line for the purpose of

providing real-time operators greater access to reserve
capacity prior to requiring variance tracking or
declarations of power system emergency. As needed,
these ranges will be utilized under low flow conditions
(e.g.. minimum generation and spill the rest) and when
flexibility elsewhere has been maximized.

109 Reducing summer spill flows on August 1 40% to 30%.
The Dalles 70
(TDA) 30% Provide a target spill of 40% (or 30% in late summer) with

range of £5% for reserves.

Bonneville 95 kets Reducing summer spill flows on August 1 from 95 kcfs to
(BDN:} 50 kefs 50 kefs.
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Run-of-the-River Project Operations (cont’d) — pool
operations

* A note about pools and storage - especially John Day

Importance - especially velocity

Lower Snake: 1.5 MOP - within 1.5 feet of minimum operating pool in

Snake during juvenile migration

Lower Columbia - wider pool ranges

John Day and FRM: elevation 262.5 to 264.5 (MIP+2 range) spring
migration, 262-266.5 (operating range outside of migration), 268 (max),

257 (absolute min - FRM effects)

John Day
(JDA)

262-266.5 (3/1-3/14)
262.5-266.5 (3/15-4/9)
264.5-266.5 (4/10-6/1)
262.5-266.5 (6/2-6/14)
262.5-264.5 (6/15-8/31)
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JOHN DAY RESERVOIR WATER LEVELS

268 - Max Pool for Flood Risk Management

John Day reservoir may be drawn down
and refilled for Real Time Flood Risk
Management
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Lamprey Passage at Bonneville Dam

Bonneville - Relative Routes of Adult Lamprey Passage

100%

mLFS

T — I
. l I o
m WA LPS

Bl Window night

90%

80%

70%

60%

50%

||||hli

40%

Bl Window day

30% —

20% WA Window night

j B B B B B B B B B l W mvincoway
0%

2012 2013 2014 2015* 2016* 2017 2018 2019 2020 2021 2022 2023 2024 count

-10%

Figure 2. Proportional routes of passage for adult Pacific lamprey at Bonneville Dam. These can differ from PIT tagged or radio tagged fish. Data from table 2 above.

I've omitted negative WA night counts here for convenience in all years to allow comparison of trends. Just realize that LPS & LFS counts are 24 hours / day, Window Day for 16 hours/day.

The LFS was not operated in 2016 after an access hatch was discovered missing at low tailwater ~9 feet

The LFS was operated in 2017 collecting 51 lamprey. However, we were not able to actuate the lower entrance pickets suggesting it is plugged with sediment or other debris. An ROV inspection in 2018
did not see any debris. Lower picket gears are rusting.

*1n 2015, 2016, and 2022 massive negative night counts, likely due to recycling at Bl & WA shore makes those data difficult to interpret.

&R\ Northwest Power and @ Columbia River Basin
) C é

onservation Council WY Fish and Wildlife Program




Run-of-the-River Project Operations (cont’d)

7%

Flows - in large part determined by storage reservoir operations and base
flows; but, run-of-the-river dam/pool operations effects

* Velocities and pool elevations

Minimum generation amounts

Total minimum flow - spill + minimum generation
Daily ramping

Winter in the Snake - zero generation at night
Hanford Reach fall Chinook - Priest Rapids operations

Chum flows in November - Bonneville operations

Northwest Power and
Conservation Council

§

@ Columbia River Basin

WY Fish and Wildlife Program



The Dalles Dam - five days in July 2031 (from
analysis for the 2021 Power Plan)
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Hanford Reach

Hanford Reach Fall Chinook Protection Program 2004

Agreement between Mid-Columbia PUDs, Bonneville, NOAA,
Washington, Colville Tribe

Establish flow regimes that affect operations from Grand Coulee on
through Chief Joseph and on down through the Mid-Columbia PUD
dams - with ultimately discharge limitations out of Priest Rapids Dam

From spawning through hatch to emergence and rearing - essentially
fall to spring

Purpose - to allow for spawning at the appropriate river levels and
then minimize fluctuations that could undermine the redds and the

Northwest Power and
Conservation Councll



Ramp rates

[ETE U H -H“. N Captiﬂrl
120000 |- . Figure 7. Hydrograph of daily discharge near
Priest Rapids Dam for April 1941, during the
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https://www.researchgate.net/publication/303858071_Simulation_of_Columbia_River_Hydrodynamics_and_Water_Temperature_from_1917_through_2011_in_the_Hanford
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