OTHER Docuumen 7 /0

Meeting Summary
Trinity River Restoration Program (TRRP) Objectives Workshop
Trinity County Library, Weaverville, CA
May 22,2013

Participants

U.S. Bureau of Reclamation (USBR): Robin Schrock (TRRP Executive Director), DJ Bandrowski (TRRP
Implementation Branch Chief), Andreas Krause (TRRP), Rod Wittler (via teleconference)

U.S. Fish and Wildlife Service (FWS): Ernie Clarke (TRRP Science Coordinator), Joe Polos, Nicole Athearn,
Charles Chamberlain

Hoopa Valley Tribe (HVT): George Kautsky, Robert Franklin, James Lee
Trinity County: Judy Pflueger
Yurok Tribe: Tim Hayden, Aaron Martin

California Department of Fish and Wildlife (CDFW): Andrew Jensen, Wade Sinnen, Steve Cannata (via
teleconference)

California Department of Water Resources (DWR): Scott Kennedy
U.S. Forest Service: Bill Brock

National Oceanic and Atmospheric Administration (NOAA) — National Marine Fisheries Service (NMFS):
Seth Naman, Ann Garrett, Wes Smith

Atkins: Tom St Clair (facilitator), Rebecca Burns (note taker)

Pre-Workshop Preparation

The email announcement for the workshop (Appendix A)invited attendees to two webinars on the
Integrated Assessment Program (IAP) objectives and the structured decision making (SDM) process.
These webinars were held on May 8 and May 10, 2013, respectively, and the presentations are included
as Appendix B. The email announcement also included a pre-workshop assignment for attendees to
identify the purpose of each of the IAP objectives in order to identify any redundancies and separate
fundamental and means objectives. The pre-workshop assignment is included as Appendix C.

Desired Qutcome

A refined, consolidated list of objectives that distinguishes between fundamental and means objectives.

Summaries for Agenda Items

1. Introductions, Meeting Objectives, Ground Rules and Agenda Review




Ernie Clarke opened the workshop by welcoming everyone and introducing Nicole Athearn, Tom St. Clair
and Rebecca Burns, the workshop facilitators.

Tom St. Clair asked everyone to introduce themselves, then presented the workshop objectives, and
ground rules and expectations (Appendix D) and reviewed the workshop agenda (Appendix E).

2. Lessons Learned from other Adaptive Management Applications

The purpose of this agenda item was to present lessons learned from other natural resource
management programs on defining and specifying objectives, including explicitly stating stakeholder
objectives. '

Tom St. Clair presented a brief example from the Comprehensive Everglades Restoration Program
(CERP) where the purpose of an established restoration project was modified, resulting in the need to
reevaluate the project’s objectives.

Rebecca Bufns p‘resented lessons learned from four case studies that were included in the Decision
Support System (DSS) Literature Review Atkins recently prepared for the TRRP. The presentation is
included as Appendix D.

Robert Franklin and Wade Sinnen questioned the purpose and relevance of presenting these examples,
given that the TRRP has already defined its objectives. Tom St. Clair responded that these examples
were presented so that attendees could recognize the challenges that other programs have faced in
specifying and reevaluating objectives. Robert Franklin pointed out that stakeholders were not
represented at the workshop to define stakeholder objectives. Robin Schrock responded that the Trinity
Adaptive Management Working Group (TAMWG) was invited to the workshop, but they opted to leave
this process to the technical staff and are more concerned with implementation (i.e., the way projects
are built to meet objectives). Stakeholder concurrence and involvement was added to the “Parking Lot”
of topics to be addressed later.

3. Brief Introduction to Structured Decision Making

Nicole Athearn presented an overview of structured decision making and adaptive management,
including the characteristics of fundamental objectives, the difference between fundamental and means
objectives and the role of monitoring in restoration programs (Appendix F).

Wade Sinnen asked how ambiguous objectives could be grouped and evaluated to determine sensitivity
to management alternatives. Nicole Athearn explained that subjective and less tangible objectives can
still be measured by asking the proponent to develop a scale (e.g., a teenage boy developing a
“coolness” scale to evaluate car options). She added that collaborative processes involving stakeholders,
as well as legal mandates and other factors determine which objectives are fundamental depending on
the values of the decision maker. George Kautsky asked about the process to assign weights to
objectives. Nicole Athearn said the weighting process is absolutely necessary and there are many ways
to do this, which all involve discussions with decision makers to obtain concurrence. This topic was
added to the “Parking Lot.” '



4. Review Results of Pre-Workshop Assignment and Determine Fundamental Objectives

Tom St. Clair began by asking attendees for their observations on the pre-workshop assignment. James
Lee noted that there are other purposes not reflected in the existing objective lists, some which were
alluded to but not captured completely. Robin Schrock pointed out the many redundancies resulting
from multiple versions of the same objective depending on the author and their discipline. Judy Pflueger
agreed and said many of the objectives could have been consolidated, but were split due to wording
preferences. Tim Hayden explained that the IAP was written by many authors and its very structure lent
itself to organizing the objectives in this manner.

After receiving the completed pre-workshop assignments from a majority of attendees {completed by
staff from HVT, FWS, NOAA-NMFS, CDFW, Yurok Tribe, USBR and DWR), Nicole Athearn compiled all of
the responses and developed a spreadsheet to summarize the results (Appendix G). Nicole explained the
process by which she summarized the information as follows:

a. Consolidated the objectives provided as the purposes for each objective and also included a
tally row above each one to indicate how many people gave that as a response. If it is blank,
then only one person did.

b. Summarized objectives by how many other objectives had it listed as a purpose, and sorted
those from high to low to identify the most popular objectives {i.e., those that were chosen
most often).

c. Picked the top 15 objectives (by considering what was. a good natural break, which was those
with 20 or more objectives citing them), and highlighted those in yellow to consider as higher-
level objectives.

Nicole then reorganized the objectives into a new hierarchy, organized by the primary (i.e., most
popular) "purpose" objectives identified in the responses (Appendix H). This hierarchy includes Nicole’s
notes (in purple) to explain her rationale, but no objectives were deleted or reworded. The results of
this assignment, as organized by Nicole, identified two fundamental objectives that can be loosely
summarized as (1) Facilitate harvest and (2) Restore an ecologically functioning river system, as well as
one major group of means objectives related to physical habitat.

Nicole noted that the following objective, which is summarized as the “Facilitate harvest” fundamental
objective, had the highest degree of consistency among the respondents:

Restore adult anadromous fish numbers to pre-Trinity River Dam levels in order to facilitate
dependent tribal, commercial and sport fisheries full participation in the benefits of restoration
via enhanced harvest opportunities

Wes Smith noted the wording implies that restoring fish numbers is a means objective to facilitate
harvest; however, this may not have been the intention of the original authors since the goal of the
program is to restore fish numbers. Tim Hayden said the IAP authors recognized that harvest can be
facilitated in many different ways so they worded the objective to be specific about how that should be
accomplished. There was discussion among the attendees on whether facilitating harvest is a




fundamental objective of the TRRP. Andreas Krause summarized a statement from Jim Peterson’s
presentation at a symposium held in February regarding how to separate a fundamental from a means
objective. He asked the question: if the Program was successful in restoring all of the qualities of a
functioning river system, including increased fish numbers, but did not facilitate harvest, would it be ’
successful? In his mind the answer is no and thus harvest is the fundamental objective. Nicole Athearn
reminded attendees that there can be multiple fundamental objectives, some of which can be
secondary to the primary goal of the Program. Judy Pflueger stated that harvest is a result of the
fundamental objective to restore the fish in the river.

5. Lessons from Klamath Objectives Hierarchy

The agenda was modified to skip this item and allow more time for discussion of the TRRP fundamental
and means objectives. Nicole Athearn’s presentation on the Klamath objectives hierarchy is included as
Appendix I.

6. Revise Objectives: Sessions1, 2 and 3

Identify Fundamental Objectives

For the remainder of the workshop attendees discussed the fundamental objectives of the Program.

George Kautsky asked how the hierarchy created from the pre-workshop assignment differs from the
hierarchy in the IAP. Nicole Athearn explained that the exercise identified that some of the six level 1
objectives in the IAP are actually means objective, so there are differences at the highest level of the

hierarchy, but the lower levels remained intact.

There was significant discussion among the attendees on whether there are one (restore fish
populations) or two (restore fish populations and a healthy river system) fundamental objectives of the
Program or whether restoring a healthy river system is a means to restoring fish populations. With a
single fundamental objective to restore fish populations, the wildlife/riparian means objectives in the
IAP do not fit into the hierarchy; however, they would be encompassed in a healthy river system
objective. Robert Franklin explained that the fundamental objective from the Hoopa Valley Tribe
perspective is to restore the health of the river which produces fish. Tim Hayden agreed with two
fundamental objectives and said there is still ambiguity in defining “harvest.”

Joe Polos pointed to Figure 2.1 of the IAP which shows how the objectives link to one another and
suggested that the highest level box in the figure is the fundamental objective or overarching goal of the
Program:

Restore and sustain natural production of adult anadromous fish populations downstream of
Lewiston Dam to pre-dam levels, to facilitate dependent tribal, commercial and sport fisheries
full participation in the benefits of restoration via enhanced harvest opportunities. The TRRP
strategy for accomplishing this goal restores and perpetually maintains fish and wildlife




resources (including T&E species) by restoring the processes that produce a healthy alluvial river
system.

DJ Bandrowski agreed that this is the fundamental objective and the six level 1 objectives in the IAP are
means objectives. Nicole Athearn noted that this includes multiple fundamental objectives and when a
decision needs to be made based on how well alternatives meet the fundamental objective, it is unclear
how important one objective is versus another. Wes Smith noted that fundamental objectives can be
separated from the overarching goal and metrics can be developed as needed, but otherwise the goal
can be left as is. Ernie Clarke agreed with this idea and emphasized the importance of portraying a
consistent picture of the Program’s objectives.

George Kautsky and Robert Franklin questioned how these objectives will be used as part of a potential
DSS. George noted that the complexity of modeling and analysis increases exponentially with the
number of objectives. He also raised the issue of the consequences of the DSS on the monitoring
program. These topics were added to the “Parking Lot” and will be discussed within the context of the
DSS.

Andreas Krause advocated for two objectives: one focused on fish production, one related to inherent
value of healthy ecosystem, which includes other objectives, such as wildlife, that are not as important
to the Program as fish. There was discussion of a single overarching goal with two fundamental
objectives, as stated below:

e Overarching Goal: Restore and sustain natural production of adult anadromous fish populations
downstream of Lewiston Dam to pre-dam levels, to facilitate dependent tribal, commercial and
sport fisheries full participation in the benefits of restoration via enhanced harvest
opportunities. The TRRP strategy for accomplishing this goal restores and perpetually maintains
fish and wildlife resources (including T&E species) by restoring the processes that produce a
healthy alluvial river system.

» Fundamental Objectives:

o Restore and sustain natural production of anadromous fish populations downstream of
Lewiston dam to pre-dam levels.
o Restore the processes and attributes of a healthy alluvial river system.

Two concerns were raised with the proposed fundamental objectives. Steve Cannata raised concern
about including the phrase “pre-dam levels,” given that historically most of the spring Chinook and coho
salmon production occurred upstream of the dam. His understanding of the TRRP goal is to restore
habitat for anadromous fish downstream of the dam, but it may not be to pre-dam levels. Several
attendees noted that the goal of the mitigation hatcheries is to produce salmonids upstream of the
dam. Robin Schrock noted that the targets for spring Chinook and coho salmon numbers are established
pre-dam levels for the entire Trinity River that included the area above the dam.

Ann Garrett raised concern about removing harvest from the fundamental objectives, stating that since
it is a goal of the Program it should be explicitly stated. Robin Schrock responded that the fundamental
objectives are things that the Program can influence and since the TRRP does not manage fisheries (e.g.,




set quotas for harvest), harvest should not be included as a fundamental objective. Nicole Athearn
added that, in a DSS, the fundamental objectives include all stakeholder objectives that are considered
during decision making and harvest could be included in that category. Attendees agreed to keep the
two fundamental objectives as is and include a placeholder for stakeholder objectives (to be determined
at a later date) that includes facilitating harvest/fishing.

Eliminate Redundancies

Nicole Athearn quickly summarized her observations on redundancies among the IAP objectives.
Different work grdups developed the level 2 and 3 objectives in the IAP, resulting in objectives that are
related but slightly different from one another. For example, the Fish Work Group established objectives
for minimizing impacts to various species, whereas the Physical WG developed related objectives for
sinuosity, substrate patch diversity, etc. There are opportunities to consolidate these objectives by
specifying fish needs, which then become targets for the Physical Work Group. Nicole also noted that
the Conceptual Models Report identifies objectives that were not included in the IAP.

7. Post-Workshop Activities

This portion of the agenda was reserved for developing plans to identify linkages between objectives
and management actions, and develop quantitative metrics for each objective, the third and fourth
objectives of the workshop. The work groups will be responsible for completing these activities, with
coordination by the Interdisciplinary Team (IDT). Ernie Clarke said he will work with the Work Group
Coordinators to develop a realistic schedule for completion. '

8. Wrap-Up, Review Qutcomes and Next Steps

The four action items for the work groups that emerged from the discussion were:

Reduce redundancies among means objectives;
Review the Conceptual Models Report to identify any missing objectives;
Identify linkages between objectives and management actions; and

e

Develop quantitative metrics for each objective.

Robin Schrock noted that many objectives are simply to increase a particular species’ population or an
attribute of the river. These objectives should be revised to specify the meaning of “increase,” including
whether it applies to the project or system scale (i.e., future ideal conditions).

Adjourn

The meeting was adjourned at 4:30pm.
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Appendix A: Workshop Email Announcement



Burns, Rebecca E

From: Clarke, Ernest [ernest_clarke@fws.gov]
Sent: Wednesday, May 01, 2013 5:28 PM
To: idt@trrp.net; Ann Garrett - NOAA Federal; Brock, William -FS; cmilliro@dfg.ca.gov;

Hadley,Elizabeth; gilsaliba@aol.com; Dave Hillemeier; jpflueger@trinitycounty.org; Mike
Orcutt; BRIANPERSON: Joe Polos; Robin Schrock; sheywood@fs.fed.us; Ed Duggan; Kelli
Gant; Tom Stokely; Emelia Berol; Dave Steinhauser; Joe McCarthy; Liam Gogan; Paul
Hauser; Rich Lorenz; Sandy Denn; Travis Michel; CarrieNichols; Ernie Clarke

Cc: St Clair, G Tom; Burns, Rebecca E; Nicole Athearn
Subject: May 22 TRRP Workshop

Attachments: Objective Hierarchy Assignment.xlsx

Hello all,

This email provides additional information on the upcoming TRRP Objectives for Decision Support System
(DSS) Development workshop, as well as pre-workshop materials and an assignment. RSVP to Ernie Clarke
by May 7, 2013. Space is limited, thus we will determine the right mix of attendees to ensure broad
participation across the program.

Logistics: The workshop will be held on May 22, 2013 from 9:30am to 4:30pm at the Trinity County Library
located at 351 Main Street in Weaverville. A detailed agenda will be distributed by May 20. From 12 to
12:30pm we will break for lunch, which will be ordered from Trinideli
(htp://www.trinideli.com/Lunch_menu.hunl). We will place the lunch order in the morning, so please come to
the workshop with your order and cash (preferably exact change) to pay for your lunch.

Expectations:

e Because this is limited to a one-day workshop, please come prepared, having read the pre-workshop
materials and completed the assignment (see below).

e This workshop is intended to assist in the development of a DSS for the TRRP and is not an academic
exercise. This step is necessary because:

o The adaptive management process requires restoration objectives periodically be reviewed to
ensure new learning of Trinity River ecosystem functionality is captured in both fundamental
and means objectives.

o Reducing the overall number of objectives (by eliminating redundancy) to clearly distinguish
between fundamental and means objectives is necessary to design a DSS that captures the
relationships between them (i.e., means objectives as potential ways (hypotheses) to achieve
fundamental objectives).

e The desired outcome of this workshop is: A refined, consolidated list of objectives that distinguishes
between fundamental and means objectives.

e Given the workshop purpose and limited time available, we will not be revisiting past exercises or
decisions in great detail.

»  Workshop attendees will have expertise in both policy and technical arenas and we will ensure equal
representation.

s




Pre-Workshop Webinars:

Two webinars will be held in advance of the workshop to provide background on the structured decision-
making (SDM) process, as well as the Integrated Assessment Program (IAP) objectives for the TRRP:

e IAP Objectives Webinar (hosted by Ernie Clarke): May 8 at 3pm PT

e SDM Webinar (hosted by Nicole Athearn): May 10 at 3pm PT

There will be time for questions during the live webinars, and the recordings will be made available for those
who cannot participate at those times. Also, the Structured Decision Making for Recurrent Decisions

presentation by Mike Runge (http://ncte.fws.gov/courses/SDM/courses/adaptive_management.html) is a good
resource.

Pre-Workshop Materials:

Necessary:

This workshop was recommended by the TRRP’s Scientific Advisory Board (SAB) and the following sections
of the DSS Framework provide essential background on the role of objectives in a DSS for the TRRP.

1) DRAFT Decision Support System Framework (Appendix H of Phase I Report) (This is a draft and is not
for distribution)

a. Section 2.2: Stakeholder Objectives

b. Section 2.3: Example of a DSS

¢. Section 3: Structure of the Trinity River DSS
Optional:

Everyone should be familiar with these documents, but refreshing your memory of the specific sections below
would be helpful for establishing an overall context.

a. Section 1.3: Program management actions

b. Section 1.4: Adaptive Environmental Assessment and Management (AEAM)
c. Chapter 2: Overview of assessment needs

d. Chapter 3: Why is each assessment required and what does it involve?

3) Conceptual Models Report http://odp.trrp.net/Data/Documents/Details.aspx ?document=1203

4) Trinity River Flow Evaluation Report http://odp.trrp.net/Data/Documents/Details. aspx?document=226

a. Chapter 7: Restoration Strategy



b. Chapter 8: Recommendations

In addition, familiarizing yourself with the applicability of adaptive management to natural resource
conservation, as described in the US Department of the Interior Adaptive Management Applications Guide
(http://www.uses.gov/sde/doc/DOI-Adaptive-Management-Applications-Guide-27.pdf), would be beneficial.

Pre-Workshop Assienment

Lastly, we have developed a pre-workshop assignment, the results of which will be used to guide workshop
discussions. The goal of the assignment is for attendees to identify the purpose of each of the TRRP objectives.
This will assist in reducing redundancy among objectives and distinguishing between fundamental and means
objectives. The assignment and instructions are included in the attached spreadsheet. We do not expect you to

spend more than 2 hours at the most on this assignment. Please send your completed assignment to Ernie
Clarke by May 15.

Post-Workshop Assigcnment

This workshop is the first phase of a two-phased approach. The third and fourth objectives of the workshop will
be accomplished in the second phase; however, there will be post-workshop assignments to facilitate Phase 2. A
plan for the second phase will be developed during the workshop.

Regards,

Ernie

Ernie Clarke

Science Program Coordinator
Trinity River Restoration Program
1313 South Main Street
Weaverville, California 96093
Desk: 530-623-1815

Fax: 530-623-5944

Email: ernest clarke@tws.gov

The IS team in Atkins has scanned this email and any attachments for viruses and other threats; however no
technology can be guaranteed to detect all threats. Always exercise caution before acting on the content of an |
email and before opening attachments or following links contained within the email.




Appendix B: Pre-Workshop Webinars on the IAP Objectives and SDM Process



Pre-Workshop Webinar Participants

Integrated Assessment Plan Objectives Webinar (hosted by Ernie Clarke, FWS):
Nicole Athearn (FWS)

Joe Polos (FWS)

Steve Cannata (CDFW)

Scott Kennedy (DWR)

Teresa Connor (DWR)

Ann Garrett (NOAA — NMFS)

Justin Day (Redding Electric)

Structured Decision Making Webinar (hosted by Nicole Athearn, FWS):
Ernie Clarke (FWS)

Charlie Chamberlain (FWS)

Steve Cannata (CDFW)

Teresa Connor (DWR)

Robin Schrock (USBR)

Justin Day (Redding Electric)




IAP Objectives Webinar

Ernie Clarke
May 8, 2013

5/25/2013

Goals of May 22 Workshop

* Primary Goals of Workshop

— Review the three levels of objectives listed in Table 2.1
of the IAP

— Minimize redundancy and the potential total number
of objectives

— Separate fundamental and means objectives
» Secondary Goals (to be accomplished following
workshop)

— Ildentify linkages between objectives and management
actions to support development of the TRRP DSS

— Develop quantitative metrics for each objective

Adaptive Management Framework

Set-up phase
stakehalders
objectives
alternatives.
nodels
monitering

¥

Iterative phase
Decisionmaking

Monltoring

Assessment

Goal / Strategy / Foundational Documents

Goal: Restore and sustain natural production of
anadromous fish populations to facilitate enhanced
harvest opportunities by dependent tribal,
commercial, and sport fisheries’”. ’

Strategy: Restore riverine habitats by restoring the
processes that produce a healthy alluvial river
ecosystem.

The above restoration strategy will be achieved by
implementing management actions in a science-
based adaptive management program (source TRFE
and ROD).

Foundational Documents continued
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JAP Structure

Executive summary

Recommendations of the |AP steering
committee concerning the next steps for the IAP

1. Qverview
— 2. Overview of assessment needs

3, Why is each assessment required and what
does it involve?

4. Sampling framework for the program area




5/29/2013

IAP Structure continued

* 16 Appendices

* Appendix E. Nested objectives for the Trinity
River Integrated Assessment Plan

» Appendix F. Looking outward matrix
* Appendix H. Table of assessments

Table 2.1 - IAP Objectives

* Provides 3 levels of objectives (Appendix E
lists 5 levels)

* Includes relative within Level 1 Objective
(Appendix H includes cross domain
prioritization)

¢ Documents linkages between objectives

« listing objectives leads to delineation of
performance measures and quantitative
thresholds

Level 1 Objectives

1. Create and maintain spatially complex ch | marphology
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2. Increasafimprove for fresh life stages of anad fish
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3. Restore and maintain natural production of anadramaus fish populations
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downstream of Lawiston Dam to pre-dam levels, to facili depend
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Example of Objective Levels.

* Objectives expressed in levels of complexity as
illustrated below:
— Leve! 1; Create and maintain spatially complex
channel morphology
— Level 2: Reduce fine sediment storage in the
mainstem Trinity River

— Level 3: Transport fine sediment through
mainstem at a rate greater than tributary input

Objective 1: Physical Features and Processes
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Objective 2: Fish Habitat
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Objective 4: Harvest and Escapement
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TRRP Adaptive Management - Challenges

initial confusion and disagreement on the goals of the
program:

Implement channel rehabilitation projects, coarse
sediment augmentation, and release flows

Restore the fishery resources af the Trinity River
impacted by the construction and operation of the

TRD.

TRRP Adantive Management - Challenges

Canfusion and disagreement on the role of channel
rehabilitation:

Construct features that will allow the fluvial
processes to create and maintain habitat

Build habitat for immediate benefit

A combination of the above
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& Structured Decision Making

and Adaptive Management

Reducing Uncertainty and Clarifying
Linkages

. Structured Decision Making

* s Carefully organized problem analysis used to reach
decisions that are focused clearly on achieving
fundamental objectives

» Explicitly integrates science and palicy

« Decislons are transparent with respect to legal
mandates and public preferences or values

« Uncertainty is dealt with explicidy

Structured Decision Making

~~~~~
™ »
N, N Oblectives

Handates:
Lawt, Pakaes,
preferances

Consider:
ey,

Preferenie scates,
ubjection welghts
Rotlsh ateitirset

Modeling
Toolkit

Problem Definition

* The way you state your problem frames
your decision.

« Every decision has a trigger — it is
important to consider the trigger in
defining your problem.

Qbjectives ...

* Form the basis for evaluating the alternatives avaiiable to
you

* Keep you on the right track

* Afull set of objectives can help us identify more and
better alternatives than the ones that seem obvious

* Help you determine what information to seek
¢ Help you explain your choice to others

* Determine a decision's importance and, consequently,
how much time and effort it deserves

Cautions

* Must ldendfy ALL objectives to avald making an unbalanceddecision.
I¥a prospective dedisions sitx uncomfortably in your ming, yau may have
overlocked an imparunt objective

+ Pirfalls include taking too narrow a focus
Focus toa much on tangibles without enough attention to nangibles
In science, this an be Jooking toa hard for a science-based dechion without
adequately considering socia) and cuttral hsues

* Need to look beyond “obvious™ objectives — so this will be an

Iterative progess

+ Don’t eliminate an objective because of the perception that it {s not

measurable

But, well thought out fundamental objectives for similar problems should remain
relatively stable over time (which & why prior work thot involved objective-setting will
be helpfi).
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A Good Set of Fundamental Objectives is..,

o Complete, No essential oblectives are missing.

T Congise. Nothing unnecessary ar ambiguous. Similar objectives
grouped together; no double accounting,

* Sensitive The oblectives are influenced by the alternatives under
cansideration.

. Use commonly understood terms. May need to be
defined by sub-objectves and performance measures.

* Indepengent. "Preferentially independant” .. contribute
{ndependenty ta the overall performance of an altarnative, you don't
need to know what {s happeningin one objectlve to evaluate
performance In another

. Steps in Developing Objectives

|.- Brainstorm what matters
2. Separate means from ends

3. Separate "process” and "strategic” objectives
from "fundamental” objectives

4. Build a hierarchy of objectives
5. Test to make sure they are useful

. - Fundamental vs. Means Objectives

Mavarn. Ent
ey of g
e el DALY
1 { naea 'l; o exparienca

TR WY

<

To O 110 03 T Meau_ih, how gt wy Ackurve T 7

$IpuT 4.0 A gl mebhicuds dagram.

Means to an end vs. ends in themselves (Fundamental objectives)
Keep asking "Yhy?" unul you can’c go any farther

Means objectves represent way stations in the progress towards a
fundamental objective, the point where you can say "| want this for
its own sake”

* Fund: { oblectives

.

] the broadest objectives directly
infiuenced by your declslon alternatives

" Maximize net revenue

- ATypical Objective Hierarchy

Maximize safety

t Maximize operator safety

Maximize public safety ini adverse
impacts

Minimize soil conamination frem ailings
Minlmize materizl waste

Minimize 3ir amissicns

Minimiza impacts on groundwater

Maximize revenue from are sales
Minimize capital costs

Minimize operating costs Minlmize disturbances o
recreational activites

Minimize disturbance to viewscapes
Minimize trail access blockages
Minimize naise from canstruction
foperadons

b Impacts on First Nati
traditional use activities

Minimize impacts to ceremonial sites

Minimiza access impediments to

. wraditional food gathering arezs

- Fundamental Objective
*. For the U.S. Fish and Wildlife Service
To characterize and maintain functional

“  landscapes capable of supporting self-sustaining
fish, wildlife, and plant populations.

Functional fandscapes are defined as londs ond waters
with the properties and elements required to support
desirable populations of fish ond wildlife, while also providing
humon society with desired goods and services, including
food, fiber, water, energy, and living space.

TRRP:“to restore and maintain the Trinity
River's anadromous fishery resources”

Objective Hierarchy

S v Lovatd

Rod s e da? S LR ol
e

e e woraty

o hay

gy ity ity ol

Aoy 1100 chargs, for w0 b0
[
vy Ao

= v srme oy

Decision Maker

Subject Matter Expert weights

weights
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Adaptive Management as a Special
Case of SDM

« Some decisions are repeated over time, at
regular (or irregular) intervals

* How it is different
» Added complexity

+ Current decisions influence future state{s} and,
therefore, future actions

= Opportunity to learn

+ Comparison of model-based predictions with
monitoring data permit learning

Added Complexity

Syatem
atate {t)

Opportunity to Learn

<2 Monitoring
. o

System
Modsl’

Learning—* ~——> Adap!

System
Model

L~

Elements of an Informed Decision
Process (SDM for Recurrent Decisions)

1. Objective(s):what do you want to achieve
2, Restoration alternatives: stuff you ¢an do

3. Modelfs) of system response to restoration actlons (for

prediction)
4. Measures of mode! credibility

5. Monitoring program to estimate system state and other
relevant variables

6. Solution algorithm (e.g., optimization)

«  |.2:based on soctetal values, law, politcs, stakehalders
¢ 3-G:sclentists and managers

Objectives in ARM

* Objectives drive the development of other aspects
of the ARM framework (DSS)

"« May be significant input from stakeholders

~ Balance regulatory responsibilities of agencies with
stakeholder input

.+ Need to consider how the set of alternative actions

Actions

may change over time for recurrent decisions
« Potential scenarios
> Fixed set of alternatives
> Time-dependent set of alternatives (linked decisions)
» Dynamic set of alternatives
- Declsion today affects options tomaorrow in a knawn way

= Adaptive set of alternatives
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Evolution of Objectives and Actions

*» “Double loop learning"

¢ Revisit objectives due to new
information, experience, or
change in values

* Alternative management
actions may also evolve

Models for Recurrent Decisions

" » What is the expected current return (value) of an

action?

» How will resource conditions change as a result of
an action?

System Sysism Systam
atate (1) state (1+1) stata (142}

Types of Uncertainty

“~...: » Environmental variation

* Partial controllability

* Partial observability

» Structural uncertainty
« Competing ideas about eflects of management actions
- Focus of adaptive management

> Focus on effects of alternative actions - uncerrinty that
matters to your ability to achieve your objsctives

May be expressad as competing (alternative) system modets
< What uncerainty makes the decision difficult)

Why Monitor?

« Science

¢« Understand ecological systems
» Learn

* Management, Conservation, Restoration
¢ Apply decision-theoretic approaches
¢ Make smart decisions

Forms of uncertainty

External

Observed

Drivers System State
TN s

Urf’:ei::,i::y Observabiiity
System Mggz{(es%of System
State (£) Oynamics State (t+ 1)

/ Partial

Management 7~ Current Return
Aclions

WUSGS @ %

Purpose of Monitoring

* To assess the state of the system for the purpose of
making state-dependent decisions
* To determine if the objectives are being met

+ Esdmate system state for comparison with modal-based
predictions to learmn about system dynamics

+ To resolve uncertainty
« Estimate parameters needed for inodel development

» The development of the monitoring system should be
tailored to these needs & driven by the decision
context
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Monitoring and Restoration

" » Itis not efficient to simply collect information about
physical conditions or a population of conservation
concern

= Thera is a very large number of quantities that we could
potentialfy estimate

Instead, we need to ask:

= What information is most useful for making conservation and
restoradion decisions?

» Wvhat explicit, measurable parameters can be used to assess
restoration effectiveness?

+ Address muldple scales

All Information is Not Equally
Useful for Science or Decisions

“Biology, with Its vast informational detail and complexityis a
*high-information’ field , where years and decades can easily
be wasted on the usual type of low-information’
observations and experiments if one does not think carefully
in advance about what the most important and conclusive
experiments would be." (Platc [964)

Value of Information

+ Formal concept from decision theory
« How much management is expected to
improve if uncertainty is reduced
+ VOI is high when:
= Different actions would be chosen under
different hypotheses
> The predicted outcomes are very different
under different hypotheses
* Types: expected value of perfect
information, partial information

EVPI and Model Discrimination

Quantifies the importance of model discrimination

* Basic idea: how much better is it to know which
model is "best” than to base decisions on
average {across models) mode! performance

Compares:

» weighted average of model-specific maximum
values, across models

+  maximum of an average of values {(based on
average model performance; value under best
nonadaptive deciston)

EVPI Example

! B Protob ity of WesLimeet sromebliny Perieacs  Prodabliy Ixtimtion
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Role of Information in Decisions
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Conceptual model approach

* A graphical or verbal representation of the
relationships between:

» human activitles, watershed processes, poteatial Impacts or
sources of stress and the effects on ecologica! function/endpoines

« Physical and biological processes (e.g, TRRP components)

* Makes explicic statements about hypothesized
functional relationships underlying management
dedisions

* Process descriptions are based on various
conceptualizations of the components of process of
interest — here, fish recovery

» Use to explore need for quantitative models and
additional mechanistic relationships

Objectives and TRRP

Comments from Peter Wilcox

"... the exercise of defining objectives and hypotheses has
been done, particularly in the AP The |AP has some
issues — it is overly detailed and repetitive, it places the
overarching ‘restore fish’ objective at the same level as
some means objectives - but the hard work has been
done.”

« What is needed is NOT to start over but to revisit and
perhaps reorganize the objectives to form a clear
hierarchy

Alternative
Actlons

Available
Sctence
(Models)

Climate Change and Adaptive Management

« Climate change as a special case of system change
» Focus on external systemn change that is outside
of the control of management
- That is, we're not focusing on how to adaptively
manage the system change itself, but how to manage
in the face of it
- Re-evaluate objectives and alternatives considering
the potential system change
> Incorporate system change into models
« Both spatial and temporal aspects to the system
change
= Do our management scales need to change?

- Summary

"% s Conceptual models can be used to make explicit our
understanding of system and program component
linkages, and associated uncertainties

* System uncertainties can be expressed as alternative
models, which can be evaluated with monitoring data

» Models can help identify high priority data needs for
decision-making

* An SDM-based DSS will increase decision-making
transparency and enhance learning and communications




Appendix C: Pre-Workshop Assignment



Instructions for pre-workshop assignment:

Background:

For this assignment, the IAP objectives have been randomized and grouped into two groups (A and B).

We would like you to think creatively about the purpose of each objective instead of reverting back to the IAP
structure, so please deliberately disassociate these objectives from those listed hierarchically in the IAP.
Identifying the purpose of each objective will help distinguish between fundamental and means objectives.
We do not expect you to spend more than 2 hours at the most on this assignment.

Steps:
1) Start with the objectives in the Group A tab. What is the purpose of this objective? Fill in the purpose in
Column C, which should be one or more of the objectives from the Group B list (copied to the right). Insert the
number(s) of the corresponding objective(s) in Column C. In some cases, the objective may not have a higher
purpose. If so, leave this blank.

2) Next, move to the objectives in the Group B tab and repeat step 1 above.!n this case use the Group A OR
Group B objectives as the purpose and insert the number(s) in Column C. Leave any objectives without a higher
purpose blank. '




Purpose

Number |Objective {enter Group B objective number(s) from list to the right}
Frequently exceed channel migration, bed mobilization, and bed scour
A1 thresholds
Reduce temperature related pre-spawning mortality and protect in-vivo
egg viability of anadromous spawners in the mainstem Trinity River
A2
Transport fine sediment through mainstem at a rate greater than
A3 tributary input
Ad Encourage bed-level fluctuations on annual to multi-year time scales
Increase/maintain spawning habitat quantity and quality to 2,550,000
square feet in the upper 40 miles of the mainstem Trinity River
A5
Minimize temperature impacts to other native fish habitats
AB )
Increase channelithalweg sinuosity
A7 )
Increase harvest of naturally produced spring-run Chinook salmon
A8 adults
Route coarse sediment through all reaches
A9
Reduce fine sediment supply from tributary watersheds
A10
Increase escapement of naturally produced fall-run Chinook salmon to
A11 62,000 adults
Improve thermal regimes for outmigrant salmonid growth and survivat
A12 (dependent on water year)
Increase escapement of Pacific lamprey adults
A13
Increase structural and thermal diversity of aquatic habitats used by
various age classes of Western Pond Turtles
A14
Minimize physical impacts to other native fish habitats
A15
increase and maintain macroinvertebrate populations
A16
Limit impacts of hatchery fish predation on naturally produced juvenile
A17 salmonids to less than 20% over the 40 miles

A18

Increase population size, survival, distribution, and recruitment success

of Foothilt Yellow-legged Frogs

Number |Objective
Increase freshwater production of anadromous fish
B1
Minimize impacts of predation, competition, and genetic
interactions between and among hatchery and natural
B2 anadromous fish
Increase physical habitat diversity and availability
B3
B4 Increase and maintain coarse sediment storage
Increase naturally produced coho safmon adult production to the
extent necessary to meet or exceed escapement objectives and
B5 facilitate expanded harvest opportunity
Increase population size, survival, distribution, and recruitment
B6 success of Foothill Yellow-legged Frogs (FYLF)
Minimize adverse impacts to additional native riparian or aquatic
associated wildlife from Program activities. Focus on wildlife
species associated with a healthy river ecosystem, not
B7 necessarily all species
Create and maintain spatially complex channel morphology
B8
Increase naturally produced fall-run Chinook saimon adutt
production to the extent necessary to meet or exceed
escapement objectives and facilitate expanded harvest
B9 opportunity
Recover riparian vegetation area equal o greater than disturbed
B10 by physical rehabilitation
Restore and maintain natural production of anadromous fish
B11 populations
Increase population size, survival, distribution, and recruitment
B12 success of Western Pond Turtle (WPT)
Restore adult anadromous fish numbers to pre-Trinity River Dam
levels in order to facilitate dependent tribal, commercial, and
sport fisheries full participation in the benefits of restoration via
B13 enhanced harvest opportunities
Prevent riparian vegetation from exceeding thresholds leading to
encroachment that simplifies channel morphology and degrades
B14 aquatic habitat quality
Maintain Trinity River riverine bird populations and species
B15 diversity in the Program area
Increase naturally produced green sturgeon adult production to
the extent necessary to meet or exceed escapement objectives
B16 and facilitate expanded harvest opportunity
Reduce fine sediment storage in the mainstem Trinity River
B17
Maintain Trinity populations and species diversity of birds using
818 the riparian zone in the Program area




Encourage establishment of riparian species on surfaces within the

B19

Establish and maintain riparian vegetation that supports fish and
wildlife

B20

Increase and maintain salmonid habitat availability for all
freshwater (in-river and tributary) life stages

B21

Increase/improve habitats for freshwater life stages of
anadromous fish to the extent necessary to meet or exceed
production goals

B22

Enhance or maintain food availability for fry and juvenile
salmonids

B23

Increase naturally produced spring-run Chinook salmon adult
production to the extent necessary to meet or exceed
escapement objectives and facilitate expanded harvest
opportunity

B24

Increase naturally produced Pacific lamprey adult production to
the extent necessary to meet or exceed escapement objectives
and facilitate expanded harvest opportunity

B25

Rehabilitate and protect wildlife habitats and maintain or enhance
wildlife populations foliowing implementation

B26

Improve riverine thermal conditions for growth and survival of
natural anadromous salmonids

B27

Increase naturally produced steethead adult production to the
extent necessary to meet or exceed escapement objectives and
facilitate expanded harvest opportunity

B28

Increase coarse sediment transport and channel dynamics

B29

Minimize impacts of riverine bird predation on fry and smolts

B30

Increase spawning, incubation and emergence success of
anadromous spawners

B31

Promote diverse native riparian vegetation on different
geomorphic surfaces that contribute to complex channel

morphology and high quality aquatic and terrestrial habitat

A19 future channel migration corridor that will recruit LWD
Increase escapement of naturally produced spring-run Chinook salmon
A20 to 6,000 adults
Maintain or increase adult holding habitat from baseline conditions in the
mainstem Trinity River
A21
Increase geomorphic unit and substrate patch diversity
A22
Increase harvest of naturally produced coho adult salmon adults
A23
Increase outmigrant juvenile life stage abundance, vgrowth, physical
condition and health from baseline conditions in the mainstem Trinity
River within 34 brood cycles following rehabilitation of fluvial river
A24 processes
Increase harvest of naturally produced steelhead adults
A25
Discourage invasive species
A26
Increase and maintain target coarse sediment transport rates
A27
Improve juvenile fish production as a function of water temperature and
habitat flow relationships from basefine conditions in the mainstem
Trinity River within 3-4 brood cycles following rehabilitation of fluvial river
A28 processes
Increase species, structural, and age diversity of riparian vegetation to
A29 improve and maintain wildlife habitat
increase proportion of Natural Influence (pNI) to 0.7 or greater
A30
Increase bars, side-channels, alcoves, and other complex altuvial
features
A31
A32 Increase recruitment of younger age classes of Western Pond Turtles
Adapt timing of hatchery release to alter distribution of avian predators
A33 and minimize predation on natural fry and smolts
Improve thermal regimes for rearing growth and survival of juvenile
A34 steelhead, coho salmon and Chinook salmon
Provide optimal temperatures to improve spawning success of spring
A35 and fall-run Chinook salmon
Manage flows, coarse sediment augmentation, and channel
rehabilitation that cause sufficient riparian plant mortality along low
water margins to prevent channel simplification leading to degraded fish
A3 habitat

A37

Increase escapement of naturally produced coho salmon to 1,400 adults




Reduce non-native fish predation on naturally produced fish by 50% in
the mainstem Trinity River within 3-4 brood cycles following
rehabilitation of fluvial river processes

A38
Increase fry abundance, growth, physical condition, and health from
baseline conditions in the mainstem Trinity River within 3-4 brood cycles
A39 following rehabilitation of fluvial river processes
Optimize adult utilization of suitable spawning habitat areas in tributaries
within 3-4 brood cycles following rehabilitation of fluvial river processes
A40
Enhance quality and maintain quantity of riparian bird nesting and
Ad1 foraging habitats
Increase/maintain salmonid fry and juvenile rearing habitat in the upper
40 miles of the mainstem Trinity River by a minimum of 400 % following
A42 rehabilitation of fluvial atfributes
A43 Maintain or increase tributary habitat
Add Minimize physical impacts to lamprey habitat
Encourage establishment of vegetation that provides habitat for
A45 anadromous fish, aquatic organisms and aquatic / riparian wildiife
A46 Increase harvest of green sturgeon adults
Enhance quality and maintain quantity of riverine bird nesting and
A47 foraging habitats
Increase escapement of naturally produced steelhead to 40,000 adults
A48
Optimize adult utilization of suitable spawning habitat areas in the
mainstem within 3-4 brood cycles following rehabilitation of fluvial river
A49 processes
A50 Reduce clinical disease incidence in Trinity River origin outmigrants in
A51 Encourage fine sediment deposition on floodplains
A52 Create channel form that reduces loss of fry to stranding in the upper 40
Reduce fry stranding in the upper 40 miles of the mainstem Trinity River
A53 by 50% following rehabilitation of fluvial river processes
A54 Increase escapement of green sturgeon adults
Increase quality and quantity of breeding and rearing habitat for Foothill
AS55 Yellow-legged Frogs
A56 increase harvest of naturally produced fali-run Chinook salmon adults
AS57 Increase harvest of Pacific lamprey adults
Increase the size, frequency and topographic relief of bar/pool
A58 sequences

A59

Increase population size, survival, distribution, and recruitment success
of Western Pond Turtles




PUTpose
(enter Group A objective number{s) from list to the right or

Objective

Number

Frequently exceed channel migration, bed mobilization, and
A1 bed scour thresholds

Reduce temperature related pre-spawning mortality and

protect in-vivo egg viability of anadromous spawners in the
A2 mainstem Trinity River

Transport fine sediment through mainstem at a rate greater

Number |Objective from Group B list to the left)
Increase freshwater production of anadromous fish
B1
Minimize impacts of predation, competition, and genetic interactions
between and among hatchery and natural anadromous fish
B2
Increase physical habitat diversity and availability
B3
Increase and maintain coarse sediment storage
B4
Increase naturally produced coho salmon adult production to the
extent necessary to meet or exceed escapement objectives and
85 facilitate expanded harvest opportunity
86 increase population size, survival, distribution, and recruitment
B7 Minimize adverse impacts to additional native riparian or aquatic
Create and maintain spatially complex channel morphology
B8
Increase naturally produced fafl-run Chinock saimon adult
production to the extent necessary to meet or exceed escapement
objectives and facilitate expanded harvest opportunity
B9
Recover riparian vegetation area equal or greater than disturbed by
B10 physical rehabilitation :
Restore and maintain natural production of anadromous fish
B11 populations
Increase population size, survival, distribution, and recruitment
B12 success of Western Pond Turtle (WPT)
Restore adult anadromous fish numbers to pre-Trinity River Dam
levels in order to facilitate dependent tribal, commercial, and sport
fisherigs full participation in the benefits of restoration via enhanced
B13 harvest opportunities
Prevent riparian vegetation from exceeding thresholds leading to
encroachment that simplifies channel morphology and degrades
B14 aquatic habitat quality
Maintain Trinity River riverine bird populations and species diversity
B15 in the Program area :
Increase naturally produced green sturgeon aduit production to the
extent necessary to meet or exceed escapement objectives and
B16 facilitate expanded harvest opportunity
Reduce fine sediment storage in the mainstem Trinity River
B17

818

Maintain Trinity populations and species diversity of birds using the

riparian zone in the Program area

A3 than tributary input

Encourage bed-level fiuctuations on annual to multi-year
Ad time scales

Increase/maintain spawning habitat quantity and quality to

2,550,000 square feet in the upper 40 miles of the
A5 mainstem Trinity River
AB Minimize temperature impacts to other native fish habitats
A7 Increase channelthalweg sinuosity

Increase harvest of naturally produced spring-run Chinook
A8 salmon adults

Route coarse sediment through all reaches
A9

Reduce fine sediment supply from tributary watersheds
A10

Increase escapement of naturally produced fallrun Chinook
A11 salmon to 62,000 adults

Improve thermal regimes for outmigrant safmonid growth
A12 and survival (dependent on water year)

Increase escapement of Pacific lamprey adults
A13

Increase structural and thermal diversity of aquatic habitats

used by various age classes of Western Pond Turtles
A14

Minimize physical impacts to other native fish habitats
A15

Increase and maintain macroinvertebrate populations
A16

Limit impacts of hatchery fish predation on naturally

produced juvenile saimonids to less than 20% over the 40
A17 miles

Increase population size, survival, distribution, and
A18 recruitment success of Foothill Yellow-legged Frogs




Establish and maintain riparian vegetation that supports fish and
wildlife

Encourage establishment of riparian species on surfaces
within the future channel migration corridor that will recruit
LWD

B19
Increase and maintain salmonid habitat availability for all freshwater
B20 (in-river and tributary) life stages
Increase/improve habitats for freshwater life stages of anadromous
fish to the extent necessary to meet or exceed production goals
B21
Enhance or maintain food availability for fry and juvenile salmonids
B22
Increase naturally produced spring-run Chinook salmon aduit
production to the extent necessary to meet or exceed escapement
objectives and facilitate expanded harvest opportunity
B23
Increase naturally produced Pacific lamprey adult production to the
extent necessary to meet or exceed escapement objectives and
facilitate expanded harvest opportunity
B24
Rehabilitate and protect wildlife habitats and maintain or enhance
B25 wildlife populations following implementation
Improve riverine thermal conditions for growth and survival of
B26 natural anadromous salmonids
Increase naturally produced steelhead adult production to the extent
necessary to meet or exceed escapement objectives and facilitate
B27 expanded harvest opportunity
Increase coarse sediment transport and channel dynamics
B28
Minimize impacts of riverine bird predation on fry and smolts
B29
Increase spawning, incubation and emergence success of
B30 anadromous spawners
Promote diverse native riparian vegetation on different geomorphic
surfaces that contribute fo complex channel morphology and high
B31 quality aquatic and terrestrial habitat

A19
Increase escapement of naturally produced spring-run
A20 Chinook salmon to 6,000 adults
Maintain or increase adult holding habitat from baseline
conditions in the mainstem Trinity River
A21
Increase geomorphic unit and substrate patch diversity
A22
Increase harvest of naturally produced coho adult salmon
adults
A23
Increase outmigrant juvenile iife stage abundance, growth,
physical condition and health from baseline conditions in
the mainstem Trinity River within 3-4 brood cycles following
A24 rehabilitation of fluvial river processes
Increase harvest of naturally produced steelhead adults
A25
Discourage invasive species
A26
Increase and maintain target coarse sediment transport
rates
A27
Improve juvenile fish production as a function of water
temperature and habitat flow relationships from baseline
conditions in the mainstem Trinity River within 3-4 brood
A28 cycles following rehabilitation of fluviat river processes
Increase species, structural, and age diversity of riparian
A29 vegetation to improve and maintain wildlife habitat
Increase proportion of Natural Influence (pNI} to 0.7 or
A30 greater
Increase bars, side-channels, alcoves, and other complex
alluvial features
A31
Increase recruitment of younger age classes of Western
A32 Pond Turlles
Adapt timing of hatchery release fo alter distribution of
avian predators and minimize predation on natural fry and
A33 smolts
Improve thermal regimes for rearing growth and survival of
A34 juvenile steelhead, coho salmon and Chinook salmaon
Provide optimal temperatures to improve spawning success
A35 of spring and fall-run Chinogk salmon




Manage flows, coarse sediment augmentation, and channel
rehabilitation that cause sufficient riparian plant mortality
along low water margins to prevent channel simplification
leading to degraded fish habitat

A36
Increase escapement of naturally produced coho salmon to
A37 1,400 aduits
Reduce non-native fish predation on naturally produced fish
by 50% in the mainstem Trinity River within 3-4 brood
cycles following rehabilitation of fluvial river processes
A38
increase fry abundance, growth, physical condition, and
health from baseline conditions in the mainstem Trinity
River within 3-4 brood cycles following rehabilitation of
A39 fluvial river processes
Optimize adult utilization of suitable spawning habitat areas
in tributaries within 3-4 brood cycles following rehabilitation
A40 of fluvial river processes
Enhance quality and maintain quantity of riparian bird
Ad1 nesting and foraging habitats
Increase/maintain salmonid fry and juvenile rearing habitat
in the upper 40 miles of the mainstem Trinity River by a
minimum of 400 % following rehabilitation of fluvial
A42 attributes
A43 Maintain or increase tributary habitat
Ad4 Minimize physical impacts to lamprey habitat
Encourage establishment of vegetation that provides
habitat for anadromous fish, aquatic organisms and aquatic
A4S / riparian wildlife
A46 Increase harvest of green sturgeon adults
Enhance quality and maintain quantity of riverine bird
A47 nesting and foraging habitats
Increase escapement of naturally produced steelhead to
A48 40,000 adults
Optimize adult utilization of suitable spawning habitat areas
in the mainstem within 3-4 brood cycles following
A4S rehabilitation of fluvial river processes
Reduce clinical disease incidence in Trinity River origin
outmigrants in the Klamath River fo less than 20% within 5
A50 years
A51 Encourage fine sediment deposition on floodplains
Create channel form that reduces loss of fry to stranding in
the upper 40 miles of the mainstem Trinity River foflowing
A52 rehabilitation during high flows
Reduce fry stranding in the upper 40 miles of the mainstem
Trinity River by 50% following rehabilitation of fluvial river
A53 processes

A54

Increase escapement of green sturgeon adults




Increase quality and quantity of breeding and rearing

AS5 habitat for Foothill Yellow-legged Frogs

Increase harvest of naturally produced fall-run Chinook
AS56 salmon aduits
A57 Increase harvest of Pacific lamprey adults

Increase the size, frequency and topographic relief of
A58 bar/pool sequences

A59

Increase population size, survival, distribution, and
recruitment success of Western Pond Turtles
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Trinity River Restoration Program
Objectives Workshop

May 22, 2013

Ground Rules and Expectations

~ Arrive on time; stay until the end of the meeting
— Be present, focused and prepared

— Avoid interruptions (we will use a queue)

— Listen before responding

— Be future orientated; avoid rehashing past
exercises/dacisions

— Stay on agenda (we wilf use a "parking lot”); avoid
policy debates

- Keep an open mind as there will be differing
perspectives

— Avoid assumptions; ask for clarification

Workshop Goals

* Primary Goals of Warkshap

— Review the thrae levels of objectives listed in Table 2.1
of the 1AP

"~ Minimize redundancy and potentially the total
number of objectives

~ Separate fundamental and means objectives

* Secondary Goals (to be accomplished following
workshop)

— Identify linkages between objectives and management
actions

— Develop guantitative metrics for each objective

Why is this necessary?

» The adaptive management process requires restoration
objectives periodically be reviewed to ensure new
learning of Trinity River ecosystem functionality is
captured in bath fundamental and means objectives.

Reducing the overall number of objectives {by
eliminating redundancy) to clearly distinguish between
fundamental and means objectives is necessary to
design a DSS that captures the relationships between
them (i.e., means objectives as potential ways
(hypotheses) to achieve fundamental objectives).

Hydrology and Hydrodynamics Models

o,
vt i O few s v
Ly arare

Erperni exzenn
Fdtmemanranners

Lessons Learned from other AM
Applications

» DSS Case Studies
— Horseshoe Crab-Red Knot Management
— Adaptive Harvest Management of Waterfow!
~ Tallapoosa River
— Cultus Lake Salmon
» Everglades Restoration




Horseshoe Crab-Red Knot and Adaptive
Harvest Management (Waterfowl)

Link species population models to inform harvest
management decisions

Collabarative effort with stakeholders

First steps In developing DSS were defining problem
statement and establishing objectives

These steps, along with concurrence on models, were
most time-intensive

As new information is gained, objectives and
underlying hypotheses will be reevaluated

5/29/2013

Tallapoosa River Flow Management

Establishes flow regimes to meet multiple objectives:
hydropower production, recreational boater weekends
and protection of ecological resources (spawning
windows)

Workshop to identify stakeholder values and objectives

Established fundamental and means objectives and a
flow regime that was the product of a series of
compromises

Structured decision making process allowed trust to be
established among stakeholders

Cultus Lake Salmon

Structured decision making process on sockeye
salmon management alternatives

Formed consultative stakeholder committee
Held three workshops to develop objectives,
performance measures and management options

— Four objective categories: conservation, cost, catch
and employment

Process introduced rigor into development of
objectives and management options, and
recognition of tradeoffs
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Trinity River Restoration Program (TRRP) Objectives Workshop
Agenda

May 22, 2013 9:30am to 4:30pm

Workshop Location: Trinity County Library
351 Main Street
Weaverville, CA
WebEx Online Meeting:
https:/trrp.webex.com/trrp/i.php?ED=229138717& UID=487141902&PW=NNDMyNTU2NmFi
&RT=MIM0
Meeting Number and Access Code (for online meeting and audio conference): 577 665 038
Meeting Password (for online meeting): Abc123
Call-In Number: 1-408-792-6300

Workshop Objectives:
1) Review the three levels of objectives listed in Table 2.1 of the IAP to determine if the
total number of objectives can be reduced to minimize redundancy
2) Separate fundamental and means objectives
3) Develop a plan to identify linkages between objectlves and management actions
4) Develop a plan to develop quantitative metrics for each objective

Desired Outcome: A refined, consolidated list of objectives that distinguishes between
fundamental and means objectives.

o Facilitators: Nicole Athearn - Tom St. Clair, Rebecca Burns (Atkins)
9:30am — 10:00am Introductions, Workshop Objectives, Ground Rules and Agenda Review

10:00am — 10:15am Lessons Learned from other Adaptive Management Applications

10:15am — 10:30am Brief Introduction to Structured Decision Making

10:30am — 10:40am Break
10:40am — 11:30am Review Results of Pre- Workshop Assignment
e Determine fundamental objectives

11:30am — 12:00pm Revise Objectives: Session 1
12:00pm — 12:30pm Catered Lunch
12:30pm - 1:00pm Lessons from Klamath Objectives Hierarchy

1:00pm — 2:15pm Revise Objectives: Session 2
2:15pm — 2:30pm Break

2:30pm — 3:45pm Revise Objectives: Session 3
3:45pm —4:15pm Post-Workshop Activities

4:15pm - 4:30pm Wrap-Up, Review Outcomes and Next Steps
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9" Structured Decision Making
=" and Adaptive Management

Reducing Uncertainty and Clarifying
Linkages

= Structured Decision Making

DR Carelully organized problem analysis used to reach

decisions that are focused clearly on achieving
fundamental objectives

* Explicitly integrates science and policy

-« Decisions are transparent with respect to legal
mandates and public preferences or values

» Uncertainty is dealt with explicitly

Structured Decision Making “ProAcT”

Decide &+
Taks Action

Mandates:
Laws, Falicus,
Prolermues

Prefetencesiatm,
whjective weights
2 riskarrludes

Problem Definition

* The way you state your problem frames
your decision.

» Every decision has a trigger —itis
important to consider the trigger in
defining your problem, -

Objectives ...

* Form the basis for evaluating the alternatives available to
you

* Keep you on the right track

¢ Afull set of objectives can help us identify more and
better alternatives than the ones that seem obvious

* Help you determine what information to seek
* Help you explain your choice to others

* Determine a decision's importance and, consequently,
how much time and effort it deserves

Cautions

Must [dentify ALL objectives to avoid makiag an unbalanced decision,
by in your mind, you may have

s i ive decisions sits
overlookad an impertant objective
Pidalls include waking 100 narrow a focus
Pocus too much on ungibles without enough attention w intangibles
- Inacience, this can be loaking 100 hard for 3 sclence-based decision without
adequately considering social and cultural issues
Need to look beyond “abvious” objectives ~ so this will be an
iterative process
Don't eliminate an objective because of the percepton thatit ks not
measurable
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A Good Set of Fundamental Objectives is...

« Complete, No essentfal obfectlves are missing.

= ¢ Conglse. Nothing unnecessary or ambiguous, Similar objectives
grouped together; ne double accounting.

* Sensitive, The abjectves are influenced by the alternatives under
consideration,

Undegseandable. Use commonly understood terms. May need to be
defined by sub-objectives and performance measures.

¢+ Independent. “Preferentially independent” -- contribute
independently to the overall performance of an alternative, you don't
need to know what is happeningin one objective to evaluate
performanca in another

- Fundamental vs. Means Objectives

= e
. v, 1 —
. Ferthre e oroc ke l Ierpdne v | Maumee
| e aeniy proaxmey | s o m“"
H i

To mouE 0T s D SN, 83K, WoF M Tl oot T

e mowe Forh A3 16 sarm. 2w, fiow FagA we Krsewr it
Prpmre 4.1 A st e e dagraie

Means to an end vs. ends in themselves (Fundamental objectives)
Keep asking "Why!" untl you can't go any farther
Means objectives represent way stations [n the progress towards
a fundamental obfective, the point where you ean say "l want this
for its awn sake”
Fundamental objectives tonsttute the broadest objectives
direcdy influenced by your decision alternatives

A Furd: | gbjective I3 not ily an"imporunt” objectve

.

.

_ ATypical Objective Hierarchy

Maximize safety

'~ .-+ Maximize operacor safety

Minimize adverse environmental
Impacts

Minimize scil contamination from wilings
Minimize materia waste

Maximize revenue from are sales Minimize air emissions

Minimize impacts on groundwater

Maximize public safety
Maximize net revenue

Minimize capiral costs
Minimize operaing costs Minimize disturbances to
recreational activities
Minimize impacts on First Natlans Minimize disturbance to viewscapes
traditional use activities Minimize tral access blockages
Minimixe nolse from construction

Minimize impacts to ceremonial stes
Japerations

Minimize accass impediments to
wraditional food gathering arcas

Adaptive Management as a Special
Case of SDM

= Some decisions are repeated over time, at
regular (or irregular) intervals

s How it is different

» Added complexity
+ Current decisions influence future state(s) and,
thereflore, future actions
« Opportunity to learn
+ Comparison of model-based predictions with
monitoring data permit learning

Added Complexity

Systern
state {t)

System
stats (t+2)

GO G @&

Retum,

M-

Opportunity to Learn

Monitering

System
Model®
Learning— — Adapt
Systam
Model

L
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Elements of an Informed Decision
Process (SDM for Recurrent Decisions)

I Objective(s):what do you want to achieve
2. Restoration alternatives: stuff you can do

3. Model(s) of system response to restoration actions (for
prediction)

4. Measures of model credibility

5. Monitoring program to estimate system state and other
relevant variables

6. Solution algorithm (e.g.. optimization)

. [-2:based on societal values, law, politics, smkeholders
*  J.6:scientiscs and managers

Objectives in ARM

¢ Objectives drive the development of ocher aspects
of the ARM framework

« May be significant input from stakeholders

+ Balance regulatory responsibilities of agencies with
stakeholder input

Evolution of Objectives and Actions

+ “Double loop learning”

» Revisic objectives due to new
information, experience, or
change in values

{smf%

* Alternative management pbsiidiven
actions may also evolve E,,,,l,,,,,
-

Purpose of Monitoring

» To assess the state of the system for the purpose of
making state-dependent decisions

* To determine if the objectives are being met
+ Estmate system state for comparison with model-based

predictons to learn about system dynamics

« To resolve uncertainty
- Estimate parameters needed for model development

+ The development of the monitoring system should be
tailored to these needs & driven by the decision
context

Monitoring and Restoration

-+ Itis not efficient to simply callect information about
physical conditions or a population of conservation
concern

> There is a very large number of quantities that we could
potentially escimate

"+ Instead, we need to ask:

- What information is most useful for making conservation and
restoration decisions!

+ What explicit, measurable parametars can be used to assess
restoration effectiveness?
- Address multple scales

Value of Information

« Formal concept from decision theory
» How much management is expected to
improve if uncertainty is reduced
* VOl is high when:
» Different actlons would be chosen under
different hypotheses
s The predicted outcomes are very different
under different hypotheses
= Types: expected value of perfect
information, partial information
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- Conceptual model approach ’
) <. Summar

* A graphical or verbal representation of the : 4
.- relationships between: :
27 - human activides, watershed processes, potential impacts or 7%« Conceptual models can be used to make explicit our

saurtes of stress and the effects on ecological functon/endpoints understanding of system and program component
= Physical and blologieal processes (e.g., TRRP components) * linkages, and associated uncertainties

+ Makes explicit statements about hypothesized L :

P . VP » System uncertainties can be expressed as alternative
functional relationships underlying management . -
decisions . models, which can be evaluated with monitoring data

« Process descriptions are based on various » Models can help identify high priority data needs for
conceptualizations of the components of process of decision-making
interest — here, fish : o . .
Un Ere, fish recovery . .~ "« An SDM-based DSS will increase decision-making

+ Use 1o explore need for quantitative models and ) transparency and enhance learning and communications
additional mechanistic refationships
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# purpose N Object ¥ means
o ive:
Number | objectives |Objective urpose Obj i Number |Objective objectives
3 10 2 14 3 4 12 5 2 3 5 2 2 2 1 2 6
Frequently exceed channel migration, bed increase fieshwater production of anadramous fsh
A1 21 mobilization, snd bed scour threshokds B1 B3 B4 BS B8 B9 | 1o | B11 | 13 | B14 | B17 [ B19 | B20 | B21 | B23 | B2S | B26 | B27 | B28 | B30 | B31 a1 8
12| s 8 [0} 9 3 a 7 11} 4|10
[Reduce temperature reated pre-spawning Minimize impacts of predation, compettion, and genetic
motalty and profedt invivo eqg viabikty of iteractions between and amang hatchery and natural
2nadromous spawners in the mainstem 81 | 85| 83 |'Bt1| B13 | BI7-| B20 | B21 | 823 | B26 | B27 | B3Q fanadtomous fish
A2 12 [Triniy River B2 3
5 2 3 3 3 4 5 4 13 3 7 5 4 3 8
[Transport fine sediment through mainsiem inciase physical habitat diversty and availabilty
A3 18 at 2 rate greater than tributary irput Bl B3 BS B8 89 | 81t | B13 | B14 | B17 { 820 | B2t { B22 | B23 | B24 | B27 | B28 | B30 | B31 83 34
4 | 12:] & 2 | 13 2 3 8 3 2 [ 2 2 2 ) ] 3
Encourage bed-evel fuctualions o0 Increase and maintain caarse sediment storage
™ 19 annuat to mullyear time scales 81 B3 B4 B5S B8 B9 . 811 { B13 | B14 | B17 | B15 | B20 | B21 | 823 | B26 | B27 | B28 | B30 § B31 84 27
El 2 6 2 7 9 8 7 10 8 5 10
increaseimaintain spawning habitat Increase naturally produced caho saimon aduft production o the
quantity and gualty to 2,556,000 square extent necessary to meet of exceed escapement objectives and
(cctin the upper 40 miles of the mainstem | B1 | B2 | B3 | B4 | BS | B8 | B9 | B1l | B13 | BI7 | B20 | B2l | B22 | B23 | BuG | B2/ B28 | B30 faciitale expanded harvest opporturity
AS 18 [Trinity River 85 28
3 5 [ 5 5 2
Minimize temperalure impacts to oiher increase population size. survival, distroution, and recruitment
" 16 ative fish habitals B1 BS B7 89| B1x | B13 | B16:| 815 | 820 | B21 | 823 | B24-1.BJ6%] B27 | B30 | B3l B6 s.coess of Foothil Yelow-egged Frogs (FYLF) 5
3 11 a 2 12 4 3 5 3 6 6 3 3 6 2 2
Increase channelinaiweg sinuosty Minimize adverse Impacis fo a0ditional native ipafian of aquatc
associated wikiife from Program activities. Focus on wikiife
B1 B3 B4 B5 B8 BS | Bio | B11 | B13 | B14 | B17 | B19 | B20 { B21 | B23 | B24 | B26 | B27 | B28 | B30 | B31 species associated with a healihy fiver ecasystem, not
A7 21 87 necessarly all species 12
6 5
iciease harvest of neturahy pouced | o Create and maintan spatiay complex channel morphology
ns 2 |springerun Ghinook saimon adus i | B8 25
4 92 7 2 12 2 4 4 3 4 4 6 3 2 9 4
[Rotie coarse sedment through al increase naturally produced fefkun Chinaok saimon adult
reaches production to the extent necessary to mes or exceed
B1 B3 B4 BS B8 Be | B11 | 813 | B14 | B17 | B19 | B20 | B21 | B22 | B23 | B24 | B26 | B27 | B28 | 830 | B31 scapement cbjectives and faciitate evpanded harvest
A8 21 80 opportunity 23
3 3 2 3 2 4 4 3 12 4 6 5 3 4 6 2
Reduce fine sediment supply from trbutary Recover fiparian vegetation area equal or greates than disturbed]
A0 16 |wotersheds BL | B3 | 84 | BS | B8 | B9 | B11 | B13 | B14 [:B17.| B20°| B21 | B22 { B23 | :B24 | B27 | .B28 | B30 | B31 510 |y physical ehabitation 5
4 7 a 10
increase escapement of naturally [Restore and maintain ralural prodtiction of anadromous fish
oroduced falun Chinack salmon to Bt | B2 | 83 | Boi| 1% | B13 | B23 | B3O opulations
A1 8 [62000adus B11 23
11 6 6 11 9 4 5 5 2 7 6 4
*l_mmve thermal regimes for autmigrant Increase population size. survival, distribution, and recruilment
sabmonid growth and sirvival (dependent |- 8177 B3 [4BS°| B9 {'B11 | B13 | B16 | B20: | B21 | B23 | B24 | B26 | B27 | B3O success of Westem Pond Tuttle (WPT)
A2 14 oo water year) _! B12 7
5 3 5 2
increase escapement of Paciic lamprey [Restore adull anadromous fish numbers t pre-1rimity Rver Dam
acdubs fevels in order 1o faciltale dependent tibal, commercil, and
B1 | B11 .B13} B14 | 821 | B24 port fisheries ful partcipation in the benefits of resloration vis
A13 5 513 [Enhanced harvest opportunities 33
2 6 11 3 3
Increase structural and thermal diversiy of [Frevent riparian vegetation from exceeding threshokds leading
aquatic habilats used by vaious agé B3 |.B7:| B8 [B13 [ B2s| 831 hto encroachment that simplifies channel morphoiogy and
A4 6 [classes of Westem Pond Turles B14  |degrades aquatic habitat quality 17
3 r4 2 2 4 4
Minime physical impacis {o other natve Maintain Trinity River tiverine bitd populations and specees
A5 2 fish habitats B1 B3 B4 BS B7 B8 8s | B11 | Bi3 | B14 |:B16 { B17 | B19 | B20 | B2t | B23 | B24 | B26 | B27 | B30 | B31 815 civersity n the Program area 6
7 5 4 5 6 2 4 2 2 3 2 9 2 4
Increase and maintan macroinvertebrate increase naturally praduced green sturgeon adull production fo
[populations 81| B2 | 85 | B&.| BS | B11} Bfz [ B13 | B15| B16 | B17 | B18 | B20 | B21§.BJ2| B23 | B24 | B27 [the extent necessary to meet or exceed escapement objectives
Ag 18 816 |and faciitate expanded harvest opportuniy 23
6 12 5 4 5 2 5 5
G impacts of hatchery fish predafion on iedice fine sediment storage 1 the mainstem 1rnty Rver
naturally produced juvenie salmonidsto | 81 | B2 | BS | B9 | B1l | B13 | B20 | B21 | B23 | B27
A7 10 [less than 20% over the 40 miles 817 12
7 a 6
Increase population size, Suvival [Maintain Trinity populations and species diversity of birds using
aistrbution: and recruitment success of Be:| B7 B31 ihe riparian zone in the Program area
Ats 5 . {FoothiiYelowlegged Frogs B18 4
9 7 3 2 3 4 3 8 4 5 3 2 3 2 9
[Encaurage estabiishment of rpafian Estebiish and maintain nparian vegetation thal supparts fish and
species on surtaces witin the fulure hwikdite
hannel migration cartidor Ihat wil recrut Bl B3 B4 BS B7 B8 B9 | Bto| B11{ B12| B13 | B14 | B15 | B18{ B13 | B20 | 8211 B22 | B23 | B25 | B26 | B27 | B28 | B29 |- B3Y
A19 25 [Wo B19 i0
4 5 8 7
increase escapement of naturally Increase and maintain salmonid habilet avaiiabifty for al
oroduced spring-un Chinock salmonto | B} B2 | 813 [ /823 reshwater (in-iver and trbulary) ife stages
A20 4 5,000 adults. B20 25
4 4 2 3 4 5 6 3 7 7 6 4




[Maintain of increase adull holding hebitat increase/mprove habitals for freshwaler ke stages of
from baseline conditions inthe mainstem | B1 | B3 | B4 | BS | B8 | B9 | B11| 13 ] B16 | 820 | B21 | B23 ] B26 | B2V {anadramous fish 1o the extent necessary to meed of exceed
A2t 14 [Tooity River B21 Iproduction goals 22
2 | 8 9 2 |2 | 3 |2 2 |2
increase geomorhe: uni and substrate [Enhance of mainiain ood avaibity for fry and juvente
122 7 |oatch oversty B1 [ B3 { B4 | BS | B8 | B9 | B11 | 813 | B17 | B20| B21| B22 | B23 | B26 | B27 | B28 | B30 522 [salmonis 5
3 4
Increase harves! of naturaly produced Incieass naturally produced spiing-in Chinook samon aaul
lcoha adufl sadmon adutts production to the extent necessary to meed of exceed
BS | B11 | B13 escapement obiectives and faciifate expanded harvest
A23 3 B23 loppartunity 21
9 7 16 | 6|10 5 2 | 6
increase outmigrant juvenile [fe stage lincrease nalually produced Pacilic mprey adult production to
[sbundance, growth. physical condition and the extent necessary to meet or exceed escapemenl objectves
health from baseline condtions i the - and faciftate expanded hanvest apporiuniy
mainsiem Tiiiy River wihin 34 biood |, B1 | B2 | B5:[.:po. | 811 | 813'[ B20 | 823 | B24 | B26 | .B27 ] B29
{oycles following rehabttation of Huvial dver
A24 1p  jprocesses 524 15
s | 4
[Feease hanves!of ratraly poguced | o [Rehabiiate and protedt widHe habials and maintain or
s 2 |oteeheadaduts B27 825 lenhance wikdife populations folowing implementation 9
q 31 aa 3 4a | a| 213|234l 2]3]2]3[s]3s 3 a
Drecourage invaswe species P 7 ] Tor giowth )
26 s 81| B3 | B5S F 86 | B7 | B8 [ B9.| B0 |:B11| B13| B14 | B1S'| B16 | B18[:iB19{ B20 | B21| B22 |;823{:B24:|"B25 | 826 | 827:| B30 | B31 525 |aturel arockomous somonids 14
4 {18 |3 [ol3]3]|a 3 13 3 3 6| 2
increase and maintain taiget coarse increase naturall produced steelhcad aduf production to the
[seciment ransport rates B1 | B3 | B4 | BS | B8 | 89 | B11| 813 | B14 | B16 | B17 | B20 | B21 | B22 | B23 | B26 | B27 | B2B | B30 extent necessary 1o meet of exceed escapement objectives and
A27 13 827 tacilitale expanded harvest opportunity 21
9. ] 2 6 6 | 7.1 9 3 | 3 5 5
Impiove jovente fsh production as & lInciease coarse sedimen ianspon and channel dynamics
function of waler temperature and hatitai
Ifow relaionships trom baseine conditians
i the mainsiem Ty Rver wiihin 3 81| 83 | 84 [ 857 B8 | Bo)miil miz| B16 | B20 | B21| B22 | 823 B26 | B27.( B3O
{brood cyces following refialifatior of
nos 4 [Tl civer processes 28 14
5 3 [ 7 2 1 6| 4|8 |8 3
increase species, stiuctural, and age Minimize wnpacts of iverine bird predation on fry and smolts
jowersty of parian vegetation toimprove | B3 | B6 | 87 |.B10 | B12 | 814 | 815 | B18 | B19 | B25 | B26 | B29 | 631
A29 13 land maintain wikiife habitat B29 4
€ | 7 1 2 5 51 516 2 )
Inciease proportin of Nalural Infuence increase spawning, TcUbation and emergence Success of
- 15 |iphiy1o 0.7 or grester B1 | B2 | 83 | Ba [ 85| B8 |i8o | B1al i3} 816 | B20 |'B21 | B23'| B27 | 830 30 |amactomous spawners 23
s | 9 [ 2|3 1] 3] 5 ) 2 | 31 a 3 3 |2
Inciease bars, sice-channeks, akoves, and| Promole dverse native nparian vegetation on dfferent
other complex afuviatfeatures B1 | B3 | B4 | 85 | Bs | B8 { B9 | B11| Bz | B13 | B14 | B16 | B20| B21 | B22 | 823 | B25 | B26 | B27 | B28 | B30 | 831 lgeomorphic surfaces that contribute fo complex channel
A31 22 Ba1 [marphology and high qualiy aquatic and terestrial habitat 15
3 8 |s
ncrease reciuitment of younger age
Az 755 Joasss of Western Pond Tutles 83 | 86 [1B7. 1 B8 | BI2 | B25 | 831
a |7 2 3 [ 313 3 3 | 7
[AGap timing of hatchery 1ekease 1o afler
aistrbution of avien predators and :
minimize prection an nalual fy and B1 | B2 | B3 | B4 | BS | 88 | 89 | B11 | B13 | B1s | B20 | B21 | B23 | B27 | B29
A3a 15 Jomolis
[ 6. 6 | 7 | 2| 3| aj6 7] 5 3
improve thermal regimes for rearing
orowthand survival of juvenie steethead, {: 811 83. |- B4 85 | B8 | B9 | B11| B13 | B15 | B20{ B21 | B23 | B24 1826 { 8271|828 | B30
As4 171 Joohe Sakiion and Chinook salmon |
7 | 2 {8 5 | s|st7]|s 5
[Provide optimal temperatures to improve
spavning success of spring andfabun B3 | BS | B9 | Ba1 [ B3 | B21 { 823 | B26 | B27 | B30
A3s 9 |Chinook saimon
317 2 g 2 2 | a4 1.7 2 | 243 2 2 3
Manage flows, coarse sediment
aiugmentalisn, ad channel rehabiifalion
hat cause Suficient fiarian plant mortality
kg low waler margins 10 prevent 1 { B3 { 8a | BS | B7 | B8} B9| B1D| Bii]|B13'| B14{ Bie| B17 | B19| B20°| B21-|.B22°| .B23 | B26 | B27.| B28 | B30/| BS1
eading 1o degiaded;
kst 335 [ehhebiat
3| 9 5
Increase escapement of natunaly
A37 4 |poducedcohosaimonto400a0us | B | B5 jB1
7.1 & 2 a5 a 1
[Reguce non-hative.fish predation on ™
ugaly by 50% i the
mainstem Trnty River within 3-4 5rood 811 Bz | 83 816 { 820 B21:| B3 | B27 | 828 | B3O
oyces ollowing rehabiltation of lavial rver
a38 io 1 [processes
10 2 | 615
inciease fry abundance, growt, prysical
lcondition, and health from beselne
condiions in the mainstem Trindy River B1 | B2 { 83 | B4 | BS | 88 | B9 ['Blr| B13| Bl6 | B20 | B21 |:B23:| 827 B30
Iwithin 3-4 brood cyckes following .
Aas 45 [rehabiltation of fluviat iver processes
7] 3 6 | 2. &6 | 8 3 73716 |5 a




Oplimze acluit ullzation of suitable
[spawning habitat ateas in lributaries within
¢ oo cyces folowing epablimion ol | B1 | B3 | B4 |85 | B8 | 'Bo | B11].B13 | B15 | B2o | 821 | B23 | 827} 828 | B30
[ad0 45 {flwial rver processes *
2 | a s | 7 [ 2] 73
[Entance quaity and maintain quanify of
EA41 8 riparian bird nesting and foraging habitats 83 87 | B12 | 8157 B18 | B19 | B25 | B31
9 | 4 6 | 3.1.6.] 7 | 8 4|5 |6 |5 |22
Increase/maintain salmonid fry and
juvenile rearing habitat in the upper 40
mies of the mainsiem Trinty Rverbya | g1 - B3I | “B4 | BS | B8 811 | B13| B16| B20 | B2¥ | B23:| B27 | B28 | B3D
minimurn of 400 % fakowing rehabiltation
V53 15 of fluvial atiributes,
8 5 5 2 5 5 7 4 4 5 6 2
a3 21 |Maintain ot ingrease (foutary habtat Bi | B2 | 83 | 84 | BS | 88 | B9 | B11] B13 | Bl6 | Bl7| B20| B21 | B22| 623 [ B24| 825 | 826 | B27 | B28 | B3O
3 2 9
[Minimize physical impacts Lo lamprey
s 7 ot 81 | B3:|.BI1.[ B13 | B20 }:B21
715 3 | 5 | 4|31 a]a 5 | 213 3 1 8| 215[2]3]s 3 9
[Encourage establishment of vegetation
lthat provides habitat for anadromous fish,
laquatic oganisms and aqualic /rparian | B | B3| B4 | BS | B7 | B8 | B9 | B10| BA1| B12 | BI3| Bi4 | B15| B16 | B18 | Bl9 | B20 | B2L| B22) B23 | B25 | B26) B27| B30 | B3l
Ads 23 |widite
27 A
(A6 3 Increase harvest of green stingeonaduis | B1 | /B13 |- B16
RN 7 | a5 | 714
[Enhance quality and maintain quantity of
a7 12 bivent it nosing and fareging rabias | B | B3 | B7 | B8 | B10 } B13 | 814 | B15 | B18 | B9 | B25 | B31
47
Increase escapement of naturaly
nss . o 40,000 04 B1 | B13 |'B15 | BIB [ BIY
7 | 3 4 & 2 | als]|5s ] a
Oplimize adult utization of suitable
spawning habial areas in the mainstem
 itin -4 brood oycks folowing Bl | B3 | B4 | B5 | B8 |"B9 | 811 | B13| B16 | B20 | B21 | B23| B27 | B3O
A40 14 |rehabiltation of fluvial river pracesses
11 3 ] 9 18| 2 3 | a 3
ASO. 15 [Reduce dinical disease incidence in 1ty | 53 | B3| B4 | BS | B8 -| B9 . BILi} Bi3| 816 | 820 | B21 | B23 | B24 [ B27 | B3C
2 3 2 4 2 Ll 2 2 5 7 2 2 7
[Encourage fine sediment deposition on
51 2 |oucetans B1 | B3 | BS | B7 | BB | B9 | Bl0| B11| B13 | B1S| B27 | B18 | B19| B20| B21 | B22 | B23 | B2S | B27 | B28 | B31
9 | 2 3 2 [a]lsl]ls a | a4t als
A52 17 [Ciéate chiainelform hal recuces ksSof |81 B3 1. B4 57 | 88 | B9 |.Bi1 | Bi3 | B14 | B16 |.B20 |- 821 | 8231 B27 | B29 [ B3O
El 2 4 2 4 8 5 3 4 4 4
Reduce fy stranding in the upper 40 miles
jof the mainstem Trinity River by 50%
following rehabiltation of lial tiver B1 | B3 | B4 | 85 | B7 | B8 | B9 | BI1| B13| B14 | B16 | B20 | B21 | B23 | 827 | B29 | B3O
AS3 17 [processes
2 5 1.8
Increase escapement of green sturgecn
rse 5 b B1 | B11 | /B3 816 |'B24
2 | 1] 3 5
[increase quality and quantity of breeding
and rearing habitat for Foothil Yellow- 83 | 86 | 87 | B15 | P19 | B2
A5 5 legged Frogs
3 [7a
Increase harvest of naturay produced falk
Ass 3. -|run Chinook salon aduts Bl | BS | BLy
41 a
[Increase harvesl of Pacific lemprey adulis
as7 3 81 | B13 | B24
2:1°9 |3 i1 212l 2]ala 2 2 | 3
increase the size, frequency and
asa 17 Korcaranti il of swmastsegienes | -EY] B3 | B4 | BS' B8 | B9 | B11] B13 | B4 820 | B21| B22 |'B23 | B26 | B2/ | 828 | B30
3 7 3
—————er S S R N R .
Idistribution. and recruitment success of B3 | B7 |'8127| B25 | B31
ASS 5 IWester Pond Turles




# means

¥ purpose .
Number | objectives [objective Purpose Objectives Number [Objective objectives
3 10 2 14 3 a4 12 5 2 3 5 2 2 2 11 2 6
Frequently exceed channet migration, bed i frestwaler produclion of anadiomous fish
» 21 Imothoatin, ondbodenaur thaspors | B1 | B3 | 84 | 85 | B8 | B9 | Bi0| B11| 13 | B14 | 817 | B19 | Boo [ 621 | B23 | B2S | B2 | 627 | B26 | B30 | B3 I "
12 5 8 10 9 3 a 7 11 a 10
[Reduce temperature rekated pre-spawning Winimize mpacts of predalion, compelfion, and genelic
mortality and proect in-vivo sgg viabity of ineractions between and among hatehery and natural
anadiomous spawners in the mainsiem 81 B85 B3 B11') B13 { B17 | 820 | B21 | 823 | 826 B27 [ B30 lanadromous fish
a2 12 [Tty River 52 9
5 2 3 3 3 4 5 4 13 3 7 5 4 3 8
Transporl fine sediment thiough mamstem increase physical habilal dversiy and avaiabilty
A3 18 1 a rate greater than tibutary input Bl B3 BS B8 B9 B11 | B13 | B14 ( B17 | B2D | B21 | B22 | B23 | B24 | B27 | B2B | B30 | B31 B3 EY)
s 12| a2 |13 2 1 3 {8 |3 2 | a ] 2] 2328 als
Encourage bea-lovel fuchiations on \ncrease and mata caarse sedment slorage
e 15 ol s makgens i Seaen B [ 83 | 84 | 85 |88 | mo [ e11| e13| 814 | 817 B19| B20 | 21 | 823 | 826 | B27 | B28 | B30 | B3L o 2
9 8 6 | 2 | 7| 9] ¢e 7 | 10 [ S 10
Increaseimaintain spawning habat iincrease nafually produced coha salmon adull production fo the|
Jauantity and qualiy 1o 2,550,000 square Jextent necessary to meet of exceed escapement ebjectives and
et inthe upos 40 i afhe e | B1 | B2 | B3 | B4 | B5 | 88 | B9 | 811 | B13 | 817 [ B20 | B2t [ B22 | 823 [ 826 | 827 | 828 [ B30 acitale expanced harvest coportuniy
AS 18 Trinity River BS 28
3 s 5|5 2
[Minimize temperature impacts to other Increase population size, survival, distribution, and regruitment
o 16 atve o s 81| 85 | 87 | 89 | 611 | #13 | A16| 519 | b20 | 821 | 823 | 624} 836 | 827 | 830 | 631 55 |sworss ot ool eNowegged rogs (PYLF) s
31| a2z |12 3 | 3 15 |3 5 | 5 | 3 3 |6 ]2 ]2 :
Inciease channelfhateg sinuasiy Vinmize adverse impacts 1o aadiional native rparian of aquatic
jassociated wikllife fiom Program activilies. Focus on wikdife
B1 | B3 | 84 | BS | 88 | B9 [ 810 B1z | 813 | B1a| B17 | B19 | 820 | 821 | 823 | B24 | B26 | B27 | B28 | B30 | B31 o eres ool wih Pty et seosystoms ot
A7 2 57 hecessarly sl species 12
6 |5
Jincrease harvest of naluraly produced 813 | B23 [Create and maintain spatialy compiex channel morphology
A8 2 Jspring-rtin Chinook salmon aduits B8 25
4 9 7 2 12 2 4 4 3 4 4 6 3 2 9 4
[Route coarse sediment thiough all inciease alurally produced fal Ton Chinook saimon adut
Jreaches teduction fo the extent necessary to meet of exceed
BL | B3 | B4 | BS | B8 | 89 | 811 | Bi3 | B1a| B17 | B19 | 20 | B21 | B22 | B23 | B24 | B2s | B27 | m28 | B30 | 831 Cerapamn octves et it xpanded havest
] 21 B opportunity 23
3 | s 2 [ 3 [ 2] a]a 5 | s | 3 3 s | 2
[Redhice fine sediment supply from trbutary | [Recoves fiparian vegetalion area equal or greater than disturbed|
1o 1o lvatonteds 81 | B3 | Ba { 85 | B8 | B9 {811 B13 821 |.B22 | B23 | B24'| B27.| 828 | 830 | B31 B10 oy physce ehabifaton K
4 7 a4 10
ncrease escapement of naturally [Restore and maintain nalural production of anadromous fish
tproduced fab-run Chinook samon to B1 | B2 | B3 | 89 |'B11 | 13 | B23 | B3O Ipoputations :
11 & [62000aduts B11 b}
T s | 6 109 a [ s | stz 7 1¢6]|a
irprove thermal regimes for aulmigrant increase population sze, survival, dtibulian, and recruitment
saimonid grovthand survial dependent | B3 | B3 | 85 | B9 [/B11 | e13 | 816 | 820 | B21 [ B23 | B24 | B26 | B27 | B30 success of Westenn Pond Tude (WPT)
A12 14 Jon water year). B12 7
s [ 3 |5 9
Inciease escapement of Pacific lamprey [Restore adult anadromous fish numbers to pre-Trinity River Dam
jadutts Jlevels in order o faciltale dependent ribal, commercial and
81 { B11 | B13 | B14 | B21 | B24 por fisheries Tul particpation in the benefits of resloralion via
a13 s 513 [enhanced hanest opportuniies 2
P 16 | 3
Increase structural and thermal dwersty of [Prevont rparian vegelation rom exceeding fhreshakds eading
scuatic Habitats used by various ape 83 |87 | s | iz o5 31 o encroachment that simplfies charel morhology and
aid & . |classes of Westem Pond Tuties L B4  |degrades aquatic habitat qualiy 17
L 3 2 2 | 2 a a
Minimize physical mpacts fo other native Maintain Trinily River riverine bird Jations and s
s o |enraie 81 | B3 | B4 | B5 | 87 | B8 | B9 | B11{ B13 | B14 ['B16 | B17 | B19 | B20 | B21 | 823 |:B24)| B26 | B27 | B3O | B31 O |ntheyProgramavea populations anclspece: ¢
7 s a s 1 el 21alz]z2 3 P T ) %
fincreass and maintain macronveriebrate increase naturally produced green stuigeon adull production to
popuitions 81 | 82| ss {"s6 | Bo | B12| 612 | 13 [ B35 | Bu6 | 817 s18:{-820 | 820 B2z 823 | B24 | 827 i extent necessary fo mee or exceed escapement cbjectes
A16 18 : B16  [andfacilitate expanded hanest cpporunty 23
6 |12 5 | a5 |2 s | s
Limit impacts of halchery fish predation on [Reduce fine sediment slorage in the mainstem Trinity River
ratually produced jvenie samonis o | 81 | B2 | BS | B9 | B11 | B13 | 820 | B21 | B23 | B27
17 40 Jless han 20% over the 40 mies B17 12
7 ] a 3
increase popukation size; siinvival, [Maintain Tnniy populations and species dwersity of birds using
distrbution, and recrutment success of - | gk |87 1819 | 25| 831 the siparian 20ne in the Program area
A18 5. [Fouthil Yebowregged Frogs 818 4
2 {5 |21 2 7 |31 2153 7 | 3 g | 4 s 3 2 |3 | 2 9
[Encourage establishment of riparian iEs1ablish and maintain iparian vegetation that suppors fish and!
{species on surfaces within the future wildife
rennet miration e totwil cruy | 81 | B3 | 84 | Bs | 87 | B8 | B9 [ Bao | Ba1 | B12| B13| B1a| B15| p18| 19| 620 | B21 | 822 | 823 | 825 | B26 | B27 | B28 [ B29 | B3
la1g 25 LWD B19 10
a1 587 -
increase escapement of naturally lincrease and maintain satmonid habital avalabilty for ali
Iprociuced spring-1un Chingok satmonto - | g1 | 811 | m13il ez irestwater (iniver and tioutary) B stages
A20 3 |6.000-adults B20 25
alTal2{alaslalsTe}s]7]7]cs a




(Maintain of increase aduft holding habilal habitats for freshwater life stages of
|fromaseline conditions inthe mainstem | 81 | B3 | Ba | BS | B8 | B9 | B11]| B13 | B16 | B20 | B21 | B23 | B26 | B27 Janadramaus fish Lo the extent necessay lo meel of exceed
A21 14 [Tty River 821 [production goals 22
2| 8 9 2 |2 | 3 [°2 2 | 2
Fncreass geomorphic uni and substrate Enhance of maintain food avaiabilly for iy and juvente
722 17 0 [oitch cversy. 81-|.83 | Ba | Bs | B2 | B3 | 811 | B13| B17 | B20 | B21 | B22 |B23 | B26 | B27 | B28 | B3O 522 |sslmonts s
3 4
Increase harvest of nalurally produced Increase naturally produced spring-nun Chinook salmon aduk
[coha adukt salmon adults [production o the extent necessary ta meet of exceed
B5. | B11 [ 813 biectives and faciltate expanded harvest
A23 3 823 jopportunity u
9 7 | 6 | 6 ]| 10 5 2| s
ncrease oumigrani juvenit ife stage ncreass naturally produced Paciic lamprey adul praduction 10
shindance, growth, physical condtion and the exten necessary to meet of exceed escapement objectives
heatih iom baselne canditions in the: fand facillate expanded harvest opportunity
mainstem Triiy River wihio 34 brood | BL £820| BS |- B9 | 811 | B33} B20'| B23 | B24 | B26 | B27 | B29
cycles following rehabiltation of uvial iver
A24 12 processes B24 15
s | 4
rcrease harvstof retraly poveed | o [Rehablliale and protect wikifie habitats and maintain of
a25 2 |stecheadaduts 3| 827 25 hance widke populations folowing 9
a 374 a 3 a | 4 | 2 ¢ 3 |2} 3| a2 ]3t2F3{3/]3 3 a
[Siscourage invasive species imprave rverine thermal coniions for growih and survival of
o 55 81 | 83iles | Be | syl ‘@ | Bo | so | B11i{ B3| B14 { B1S'| B16 | Bim [-B19 | B20-| B21| B22 | B23 |'B2a i 625 | B26 |'B27.| B3O | B31 536 |omtsl anmcomas semonds 14
4 a8 3[ol3[3]3a 3 | 3 3 316 | 2
(ncrease and maintain target coarse increase naturally produced sieeihead adull praduction o The
sediment iransport ales g1 |83 | Ba | 85 [.p8 | Bo [ B11| B13| B14| B16 | B17 | 820 | 821 | B22 | B23 | B26 | B27 | B28 | B3O extent necessary to Meet of exceed escapement objectives and
27 18 827 [faciltote expanded harvest opportunity 51
e 3 6 | 7 [ .5 3 | 3 5 5
improve uvente fish producion a5 a increase coarse sedmenl tansport and channel dynamcs
funcion o water temperatute and habitat
iow reletionships from baselie conditions
o ths maiostom Tinty Rverwitind4 | B1. | B3-F Bay 85 | B8 Bt | mi3l 816 [B20:| B21|-B22} B23.| B26 [:827] B30
orood cycles following rehabitation of
28 T i fivalcver processes 528 14
5 3 | 7 2 | 6| 4|8 8 3
Increase species, structural, and age [Miniize impacts of fiverine bird predation on fry and smolts
diversiy of riparian vegetation toimprave | 83 | B6 | B7 | B10 | B12 | B14 |- B15'| B18 | B18 | B25| B26 | B29 | B3l
A20 13 [and maintain widide habiat - B29 4
6 | 7 { 2 5 s 5 | 6 2 4 |5
Tiicrease proportion of Natural Influsnce increase spawning, ncubalion and emergence sucoess of
30 15 o o0 Tor griser 81 |°82:] 83 | Ba | B85 | B8 | B9| BITi ®13] B16 | B20 | B2l | 823 1 B27| B3O 530 [avackamaus spawners 5
5 |9 | 2| a 1| 3| s 4 2 | 3| a 3 3| 2
; o, sischanmels, akoves, 37 Promole diverse nalie fiparian vegelation on aiferant
other complex aluvia features 81 | 83 | B4 | Bs | s | B8 B9 | 12| B12| B13| B14 | Bi6| B20 | 821 | B22 | B23 | B25 | B26 | B27 | B28 | B3O | B31 lgeomarphic sufaces that contibute (o complex channet
A31 22 B31 marphology and high quailty acualic and terrestrial habitat 15
3 8 | 5
[Increase reciument of younger age
a32 7. |desses of Weslem Pond Tutles B3 | :B6 | 87 Ba | B1Z | B25 | B31
3 | 7 2 3 [ 313 3 [ 3| 7
[Adapt timing af halchery release to afer
fabstribution of avian predators and
minimize predation on natural ry and 8i{:82 | B3 | B4 | BS | B8 | B9 | B11 | B13 | B16 | B20 | B21 | B23 | B27 |.B29
A33 15 Jsmoks
[] 7 6 | 6 | 71 2| 3f:-4]%s 5 3
Improve [heital regimes (ot rearing
growtrand susvival of jwenle stechead, .| B1 | B3 | B4 |BS: B8 @ BS |'Bii:| B13 |'B16 | B20 | B21 }'B23'| B24 |B26 { B27 | B28 | B3O
e 17 |coha salmon and Chinogk salman
7 {2 | 8 |55 |5 [71]s 5
Frovide optimal temperatures o mprove
spawning success of springandfabun | B1 | BS | B9 | BIl | B13 | B21 | B23 | B26 [ B27 |B30
A5 s |chinooksaimon
3 | 6 2 g 2 2.4 & | 7 2 | 213 2 2 5
Manage flows, coarse sedment
augmentation, and channel refabiltation
Iiiat.cause sulficient riparian-plarit mortally
k0 Jow fator margins o prévert Bt [ips |84 | Bs | B7 | B8 | B9 | B10| B11 [-B13| mIa| B1s | BL7| B1o | B20 | B21| B22 | B23:|:B26 | B27 | 628 | B3O B3l
channel sinplfication leading to dégraded
a6 3 ¢ [ishhenhat
3 | 9 3
\ncrease escapement of naluraiy
A3z 4 lprodced conosaimon o 1,400 aquks | BL | BS | B11 | BI3
71 4 5 s | 81°s 27 4 | 5 | a
[Reduce nor-native fish predation on
raturatly produiced fish by 50% in the
mainstem Trinky River #thn 34 brood |1 'y B3 | B4 |.85 | B8 |.B9|:B114 BI3 | B16 | B20 | B21 | B23.| 827 | B28 | B30
cycles tollowing rehabtation; of flviattver
BN 46, - [processes
10 3 6 | 8 | 7 2 | 615
increase fy ablindance, growth, physical
condtion, and heatth from baselne
conditions in the mainstem Triny Rivert | 81 | B2 | B3 | B4 [ BS | B8 |"B9 | B11| B13 | B16 | B20 | B21 | B23 | B27 | B3O
lwithin 34 biood cycles fobawing
e 15 rehabiltatian of fluvial rver processes
7.1 3 6 | 2 | 61 6.8 313 | 6 |5 ]




{Optimze aduN uliization of sutable

[spawning habitat areas in trbutaries wilhin
13-4 brood cycles following rehabililation of 81 B3 B4 BS, B8 B9l ‘Bl 1 B13 | B16 | B20 | B21 |"B23 1'B27.| B2B | B30,

Ad0 15 fluvial river processes
2 ) S 7 2 7 Y0 S N T O IS T S S A A A S U N N A S N S S S A A
[Enhance qualty and maintain quantty of .
ad1 8 |rpann bird nesting and foraging havitrs | B3 | B7 | B12 | B15 | B18 | B19 | B25 § B31
9 4 6 3 6 7 8 4 5 6 5 2 2

[Increase/maintain satmonid fry and
liuvenie rearing habitat in the upper 40
mikes of the mainstem Trindy River by a B1-] B3 | B4 }'BSi} B8 | B9 ['BiT} 813 | B16 | B20 | B21 | B23} 827 B2B | B3O
minimum of 400 % falowing rehabiktation

a2 15 |of uvilatibudes
8 5 B 2 5 5 7 a a 3 6 3
&) 21__|Maniain of norease tioutary babial 1 | B2 | 53 | B4 | BS | 88 | B9 | BA1| 813 | B1p | B17 | 620 | B21| B22 | B23 | 824 | B25 | B26 | B27 | B28 | B30
3 2 9
[Vinwrize phy o
rda 2 e kel mpacts o farprey 1| 83 |Bna l—su 820 | B21 | /824
7 | 5 3 |5 [ a3 | 44 5 |2 ] 3 318 25|z 3]s 3 5

[Encourage establishment of vegetation
hat provides habita! for anadiomous fis,

laquatic organisms and aquatic / iparian B1 B3 B4 BS 87 B® B9 B10{ B11 | 812 | B13 | B14 | B1S{ B16 | 818 | B19 | B20 [ B21 | B22 | B23 | B25 | B26 | B27 | B30 | B31

45 23 fwiife
2 | a
3 3 [increase hawvesi of green stuigeonadulls | 81 |1 Bi3 | B16
3 [ 2 [ 3 71 a5 7 | a

Enhance qually and maintain Quantty of

47 42 |iierine bird nesting and foraging habitats | B1 | B3 | B7 | 88 | B10 | B13 | 814 | B15 | 818 B19 ) B25 | B3L

inciease escapement of naturally
Ad8 7 [produced steaihead lo 40,000 adults

&
818 | B19 | B25 LB27
6

[Opimize adufl liization of suitable

|spawning habitat areas in the mainstem
Bl B3 B4 B B8 B9 | B11 | B13'| B16 | B20 | B21 | B23 | B27 | B30

[within 3-4 brood cycles following
Adg 44 |rehabiltation of fuvialtiver processes
11 4 4 9 6 2 3 4 3
{ASO 15 [Reduce dinical disease incidence in Trinily |:81 B3 B4 8S B8 Bo [:BI1:UB137{- B16 | B20 { B21 | B23 | B24 | B27 | B3O
2 3 2 4 2 9 2 2 5 7 2 2 7

i
Encourage fine secment depostion on B8 | B9 | B20| B21| B22| 823 | B25 | B27 | B28 | 831

AS1 21 {floadplains
9 | 2 a a | a | a]s

A52 47___[Creste camnelform thal redures ossof | B1-| B3 | B4 | B5 | 87 820 | B21| Ba3| B27 | B29 | B30
s | 2 a 3 [ a] 4] a

[Reduce fi stranding in the Upper 40 miks
Jof the mainstem Trnity River by 50%

llowing rehabilitation of fluvial river Bl B3 B4 B5 B7 B& B9 | B11 | B13 | Bi4 | B16 | B20 | B21.| B23 | B27 | B29 | B30

AS3 17 [processes
2 5 | 8
- . ::]:sa sscapementalgeenstugeon | o | oo [arn ol o)
2 {101 3 5
Inciease qualy and quanty of breeding
and rearing habital for Foothil Yellow- 83 |86 | 87 | B15 | 819 | B2S

ASS 5 legged Frogs

Inciease harves! of naturaly proguced fak-

3
A58 3 - |run Chinook salon acits 81 n B13

a | a
incieass harvest of Pacit lmprey aduls
as7 3 81 | 813 | B24
27913 1 Tl el a 2 2 |3
Increase the stze, frequency and
- 17, lopogphi ket of barpooiseuences | B1 |- B3| B4 | 85 [ Bs'| Bo | 11| B13| 814 | B20| 821 | 822 823 [ 66| 27/ 828 | B3O

inciease population sz, suvwal,
ldistribution, and recrutment successof | 83 |*B7: Y812 | B25:| B31
asa 5 |Westem Pond Turles




# means # pupose
Number }Objective Number objectives objectives
B1 Increase freshwater production of anadromous fish B1 48 27
B3 Increase physical habitat diversity and availability B3 34 36
Restore adult anadromous fish numbers to pre-Trinity River Dam levels in order to
facilitate dependent tribal, commercial, and sport fisheries full participation in the
B13 benefits of restoration via enhanced harvest opportunities B13 32 23
Increase naturally produced coho salmon adult production to the extent necessary to
B5 meet or exceed escapement objectives and facilitate expanded harvest opportunity B5S 28 15
B4 Increase and maintain coarse sediment storage B4 27 32
B8 Create and maintain spatially complex channel morphology B8 25 43
Increase and maintain salmonid habitat availability for all freshwater {in-river and
B20  |tributary) life stages B20 25 32
Increase naturally produced fall-run Chinook salmon adult production to the extent
necessary to meet or exceed escapement objectives and facilitate expanded harvest
B9 opportunity B9 23 7
B11 Restore and maintain natural production of anadromous fish populations B11 23 22
tncrease naturally produced green sturgeon adult production to the extent necessary to
B16 |meet or exceed escapement objectives and facilitate expanded harvest opportunity B16 23 4
B30 Increase spawning, incubation and emergence success of anadromous spawners B30 23 20
Increase/improve habitats for freshwater life stages of anadromous fish to the extent
B21 necessary to meet or exceed production goals B21 22 35
Increase naturally produced spring-run Chinook salmon adult production to the extent
necessary to meet or exceed escapement objectives and facilitate expanded harvest
B23 opportunity B23 21 5
Increase naturally produced steethead adult production to the extent necessary to meet
B27 |or exceed escapement objectives and facilitate expanded harvest opportunity B27 21 15
A8 Increase harvest of naturally produced spring-run Chinook salmon adults A8 21 2
Prevent riparian vegetation from exceeding thresholds leading to encroachment that
B14 [simplifies channel morphology and degrades aguatic habitat quality B14 17 31
A43  |Maintain or increase tributary habitat A43 17 21
Increase naturally produced Pacific lamprey adult production to the extent necessary to
B24 meet or exceed escapement objectives and facilitate expanded harvest opportunity B24 15 3
Promote diverse native riparian vegetation on different geomorphic surfaces that
contribute to complex channel morphology and high quality aguatic and terrestrial
B31 habitat B31 15 29
All Increase escapement of naturally produced fall-run Chinook salmon to 62,000 adults All 15 8
A20 Increase escapement of naturally produced spring-run Chinocok salmon to 6,000 adults A20 15 4
A4b Increase harvest of green sturgeon adults Adb 15 3
Improve riverine thermal conditions for growth and survival of natural anadromous
B26 |salmonids B26 14 29
B28 Increase coarse sediment transport and channel dynamics B28 14 15
Al13 Increase escapement of Pacific lamprey adults Al3 14 6
AS6 Increase harvest of naturally produced fall-run Chinook salmon adults AS56 14 3

Sorted by means objectives, highest to lowest

Highlighted the top 15 (with >= 20 means objectives)




AS7 Increase harvest of Pacific lamprey adults A57 14 3
A30 }increase proportion of Natural Influence (pNI) to 0.7 or greater A30 13 15
A37 Increase escapement of naturally produced coho salmon to 1,400 adults A37 13 4
AS4 Increase escapement of green sturgeon adults A54 13 5

Minimize adverse impacts to additional native riparian or aquatic associated wildlife from
Program activities. Focus on wildlife species associated with a healthy river ecosystem,

B7 not necessarily all species B7 12 27
B17 Reduce fine sediment storage in the mainstem Trinity River B17 12 26
A48  |Increase escapement of naturally produced steelhead to 40,000 adults A48 12 7
A23 Increase harvest of naturally produced coho adult salmon adults A23 11 3

Increase outmigrant juvenile life stage abundance, growth, physical condition and health

from baseline conditions in the mainstem Trinity River within 3-4 brood cycles following
A24 |rehabilitation of fluvial river processes A24 11 12
A25 Increase harvest of naturally produced steelhead adults A25 11 2
B19 Establish and maintain riparian vegetation that supports fish and wildlife B19 10 49

. Minimize impacts of predation, competition, and genetic interactions between and

B2 among hatchery and natural anadromous fish B2 9 21
Rehabilitate and protect wildlife habitats and maintain or enhance wildlife populations

B25 following implementation B25 9 9
Increase/maintain spawning habitat quantity and quality to 2,550,000 square feet in the

AS upper 40 miles of the mainstem Trinity River AS 9 18
Increase/maintain salmonid fry and juvenile rearing habitat in the upper 40 miles of the
mainstem Trinity River by a minimum of 400 % following rehabilitation of fluvial

A42 |attributes A42 9 15
Increase population size, survival, distribution, and recruitment success of Western Pond

B12 Turtle (WPT) B12 7 2

A22 Increase geomorphic unit and substrate patch diversity A22 7 17
Optimize adult utilization of suitable spawning habitat areas in the mainstem within 3-4

A49 brood cycles following rehabilitation of fluvial river processes A49 7 14

B15 Maintain Trinity River riverine bird populations and species diversity in the Program area B15 6 3

Al6 Increase and maintain macroinvertebrate populations Al6 6 18
Encourage establishment of riparian species on surfaces within the future channel

A19  |migration corridor that will recruit LWD Al19 6 25
improve juvenile fish production as a function of water temperature and habitat flow
relationships from baseline conditions in the mainstem Trinity River within 3-4 brood

A28 |cycles following rehabilitation of fluvial river processes A28 6 16
Improve thermal regimes for rearing growth and survival of juvenile steelhead, coho

A34 |[salmon and Chinook salmon A34 6 17
Increase fry abundance, growth, physical condition, and health from baseline conditions
in the mainstem Trinity River within 3-4 brood cycles following rehabilitation of fluvial

A39 river processes A39 6 15
Reduce fry stranding in the upper 40 miles of the mainstem Trinity River by 50% following

AS53 rehabilitation of fluvial river processes AS3 6 17
Increase population size, survival, distribution, and recruitment success of Foothill Yellow-

B6 legged Frogs (FYLF) B6 5 5
Recover riparian vegetation area equal or greater than disturbed by physical )

B10 |rehabilitation 810 5 15
B22 |Enhance or maintain food availability for fry and juvenile salmonids B22 5 18
A7 Increase channel/thalweg sinuosity A7 S 21




Improve thermal regimes for outmigrant salmonid growth and survival {(dependent on

Al2  |water year) Al12 5 14
Increase structural and thermal diversity of aquatic habitats used by various age classes of

Al4  |Western Pond Turtles Al4 5 6
Increase population size, survival, distribution, and recruitment success of Foothill Yellow-

A18 |legged Frogs Al8 5 5
Increase species, structural, and age diversity of riparian vegetation to improve and

A29 |maintain wildlife habitat A29 5 13
Provide optimal temperatures to improve spawning success of spring and fall-run Chinook

A3S salmon A35 5 9

A4l Enhance quality and maintain quantity of riparian bird nesting and foraging habitats A4l 5 8

"[create channel form that reduces loss of fry to stranding in the upper 40 miles of the

AS2  [mainstem Trinity River following rehabilitation during high flows AS2 5 17
Increase population size, survival, distribution, and recruitment success of Western Pond

AS9  [Turtles AS9 5 5
Maintain Trinity populations and species diversity of birds using the riparian zone in the

B18 Program area B18 4 3

B29 Minimize impacts of riverine bird predation on fry and smolts B29 4 13

Al Frequently exceed channel migration, bed mobilization, and bed scour thresholds Al 4 21

A6 Minimize temperature impacts to other native fish habitats A6 4 16

A27 Increase and maintain target coarse sediment transport rates A27 4 19

A31 Increase bars, side-channels, alcoves, and other complex alluvial features A31 4 22
Encourage establishment of vegetation that provides habitat for anadromous fish, aquatic

A45  lorganisms and aguatic / riparian wildlife AAS5 4 23
Increase quality and quantity of breeding and rearing habitat for Foothill Yellow-legged

AS55 Frogs ASS 4 5

AS8 increase the size, frequency and topographic relief of bar/pool sequences AS8 4 17

A4 Encourage bed-level fluctuations on annual to multi-year time scales A4 3 19

A9 Route coarse sediment through all reaches A9 3 21
Limit impacts of hatchery fish predation on naturally produced juvenile salmonids to less

A17  [than 20% over the 40 miles Al7 3 10
Maintain or increase adult holding habitat from baseline conditions in the mainstem

A21 Trinity River A21 3 14

A47 Enhance quality and maintain quantity of riverine bird nesting and foraging habitats A47 3 12

A26 Discourage invasive species A26 2 25

A32 Increase recruitment of younger age classes of Western Pond Turtles A32 2 7
Manage flows, coarse sediment augmentation, and channel rehabilitation that cause
sufficient riparian plant mortality along low water margins to prevent channel

A36 |simplification leading to degraded fish habitat A36 2 23

AS1 Encourage fine sediment deposition on floodplains AS1 2 21
Reduce temperature related pre-spawning mortality and protect in-vivo egg viability of

A2 anadromous spawners in the mainstem Trinity River A2 1 12

A3 Transport fine sediment through mainstem at a rate greater than tributary input A3 1 18

A10  |Reduce fine sediment supply from tributary watersheds A10 1 19

A1S Minimize physical impacts to other native fish habitats A1S 1 21




Reduce non-native fish predation on naturally produced fish by 50% in the mainstem

A38

16

A38  [Trinity River within 3-4 brood cycles following rehabilitation of fluvial river processes
Optimize adult utilization of suitable spawning habitat areas in tributaries within 3-4

Ad40  |brood cycles following rehabilitation of fluvial river processes A40 15
Adapt timing of hatchery release to alter distribution of avian predators and minimize

A33 predation on natural fry and smolts ' A33 15

Ad44  |Minimize physical impacts to lamprey habitat Ad4 7
Reduce clinical disease incidence in Trinity River origin outmigrants in the Klamath River

ASO  [to less than 20% within S years ASO 15




# means # pupose
Number [Objective objectives objectives

A8 Increase harvest of naturally produced spring-run Chinook salmon adults 21 2

A25 |Increase harvest of naturally produced steethead adults 11 2
Increase population size, survival, distribution, and recruitment success of Western Pond

B12 Turtle (WPT) 7 2
Increase naturally produced Pacific lamprey adult production to the extent necessary to

B24 |meet or exceed escapement objectives and facilitate expanded harvest opportuhity 15 3
A46  |increase harvest of green sturgeon adults 15 3
AS6  [increase harvest of naturally produced fall-run Chinook salmon adults 14 3
A57 |increase harvest of Pacific lamprey adults 14 3
A23  [Increase harvest of naturally produced coho adult salmon adults 11 3
B15 Maintain Trinity River riverine bird populations and species diversity in the Program area 6 3

Maintain Trinity populations and species diversity of birds using the riparian zone in the
B18 Program area 4 3
Increase naturally produced green sturgeon adult production to the extent necessary to

B16 |meet or exceed escapement objectives and facilitate expanded harvest opportunity 23 4
A20 [increase escapement of naturally produced spring-run Chinook salmon to 6,000 aduits 15 4
A37 |Increase escapement of naturally produced coho salmon to 1,400 adults 13 4

Increase naturally produced spring-run Chinook salmon adult production to the extent
necessary to meet or exceed escapement objectives and facilitate expanded harvest
B23 opportunity 21 5
AS54  |Increase escapement of green sturgeon adults 13 5
Increase population size, survival, distribution, and recruitment success of Foothill Yellow-

B6 legged Frogs (FYLF) 5 5
Increase population size, survival, distribution, and recruitment success of Foothill Yellow-

Al18 legged Frogs 5 S
Increase population size, survival, distribution, and recruitment success of Western Pond

A59  |Turtles 5 5
increase guality and guantity of breeding and rearing habitat for Foothill Yellow-legged
AS55 Frogs 4 5
A13  |Increase escapement of Pacific lamprey adults 14 6
Increase structural and thermal diversity of aguatic habitats used by various age classes of

Al4  |Western Pond Turtles 5 6
increase naturally produced fall-run Chinook salmon adult production to the extent
necessary to meet or exceed escapément objectives and facilitate expanded harvest .

B9 opportunity 23 7
A48  lincrease escapement of naturally produced steelhead to 40,000 adults 12 7
A32  [increase recruitment of younger age classes of Western Pond Turtles 2 7
A44  |Minimize physical impacts to lamprey habitat 0 7
A1l |Increase escapement of naturally produced fall-run Chinook salmon to 62,000 adults 15 8

Sorted by purpose objectives, lowest to highest



A4l Enhance quality and maintain gquantity of riparian bird nesting and foraging habitats 5 8
Rehabilitate and protect wildlife habitats and maintain or enhance wildlife populations

825 |following implementation 9 9
Provide optimal temperatures to improve spawning success of spring and fall-run Chinook

A35 |salmon 5 9
Limit impacts of hatchery fish predation on naturally produced juvenile salmonids to less

A17  |than 20% over the 40 miles 3 10
Increase outmigrant juvenile life stage abundance, growth, physical condition and health
from baseline conditions in the mainstem Trinity River within 3-4 brood cycles following

A24 rehabilitation of fluvial river processes 1 12

A47 Enhance quality and maintain quantity of riverine bird nesting and foraging habitats 3 12
Reduce temperature related pre-spawning mortality and protect in-vivo egg viability of

A2 anadromous spawners in the mainstem Trinity River 1 12
Increase species, structural, and age diversity of riparian vegetation to improve and

A29 maintain wildlife habitat 5 13

B29 Minimize impacts of riverine bird predation on fry and smolts 4 13
Optimize adult utilization of suitable spawning habitat areas in the mainstem within 3-4

A49  |brood cycles following rehabilitation of fluvial river processes 7 14
Improve thermal regimes for outmigrant salmonid growth and survival (dependent on

Al12  |water year) 5 14
Maintain or increase adult holding habitat from baseline conditions in the mainstem Trinity

A21 River 3 14
Increase naturally produced coho salmon adult production to the extent necessary to meet

BS or exceed escapement objectives and facilitate expanded harvest opportunity 28 15
increase naturally produced steelhead adult production to the extent necessary to meet or

B27 |exceed escapement objectives and facilitate expanded harvest opportunity 21 15

B28 Increase coarse sediment transport and channel dynamics 14 15

A30 lincrease proportion of Natural Influence (pNI) to 0.7 or greater 13 15
Increase/maintain salmonid fry and juvenile rearing habitat in the upper 40 miles of the

A42  |mainstem Trinity River by a minimum of 400 % following rehabilitation of fluvial attributes 9 15
Increase fry abundance, growth, physical condition, and health from baseline conditions in
the mainstem Trinity River within 3-4 brood cycles following rehabilitation of fluvial river

A39 processes 6 15

B10  |Recover riparian vegetation area equal or greater than disturbed by physical rehabilitation 5 15
Optimize adult utilization of suitable spawning habitat areas in tributaries within 3-4 brood

A40 |cycles following rehabilitation of fluvial river processes 1 15
Adapt timing of hatchery release to alter distribution of avian predators and minimize

A33 Ipredation on natural fry and smolts 0 15
Reduce clinical disease incidence in Trinity River origin outmigrants in the Klamath River to

AS0  |less than 20% within 5 years 0 15




improve juvenile fish production as a function of water temperature and habitat flow
relationships from baseline conditions in the mainstem Trinity River within 3-4 brood cycles

A28 [following rehabilitation of fluvial river processes 6 16

A6 Minimize temperature impacts to other native fish habitats 4 16
Reduce non-native fish predation on naturally produced fish by 50% in the mainstem Trinity

A38  |River within 3-4 brood cycles following rehabilitation of fluvial river processes 1 16

A22  lincrease geomorphic unit and substrate patch diversity 7 17
Improve thermal regimes for rearing growth and survival of juvenile steelhead, coho

A34  |salmon and Chinook salmon 6 17
Reduce fry stranding in the upper 40 miles of the mainstem Trinity River by 50% following

A53  [rehabilitation of fluvial river processes 6 17
Create channel form that reduces loss of fry to stranding in the upper 40 miles of the

AS52 mainstem Trinity River following rehabilitation during high flows 5 17

A58 |increase the size, frequency and topographic relief of bar/pool sequences 4 17
Increase/maintain spawning habitat quantity and quality to 2,550,000 square feet in the

AS upper 40 miles of the mainstem Trinity River 9 18

Al6 increase and maintain macroinvertebrate populations 6 18

B22  |Enhance or maintain food availability for fry and juvenile salmonids 5 18

A3 Transport fine sediment through mainstem at a rate greater than tributary input 1 18

A27 Increase and maintain target coarse sediment transport rates 4 19

A4 Encourage bed-level fluctuations on annual to multi-year time scales 3 19

A10. |Reduce fine sediment supply from tributary watersheds 1 19

B30 Increase spawning, incubation and emergence success of anadromous spawners 23 20

A43  [Maintain or increase tributary habitat 17 21
Minimize impacts of predation, competition, and genetic interactions between and among

B2 hatchery and natural anadromous fish 9 21

A7 Increase channel/thalweg sinuosity 5 21

Al Frequently exceed channel migration, bed mobilization, and bed scour thresholds 4 21

A9 Route coarse sediment through all reaches 3 21

A51  |Encourage fine sediment deposition on floodplains 2 21

Al5 Minimize physical impacts to other native fish habitats 1 21

B11 Restore and maintain natural production of anadromous fish populations 23 22

A31 Increase bars, side-channels, alcoves, and other complex alluvial features 4 22
Restore adult anadromous fish numbers to pre-Trinity River Dam levels in order to facilitate
dependent tribal, commercial, and sport fisheries full participation in the benefits of

B13 restoration via enhanced harvest opportunities 32 23
Encourage establishment of vegetation that provides habitat for anadromous fish, aquatic

A45 organisms and aquatic / riparian wildlife 4 23
Manage flows, coarse sediment augmentation, and channel rehabilitation that cause
sufficient riparian plant mortality along low water margins to prevent channel simplification

A36 |leading to degraded fish habitat 2 23
Encourage establishment of riparian species on surfaces within the future channel

A19  |migration corridor that will recruit LWD 6 25

A26 Discourage invasive species 2 25




B17 Reduce fine sediment storage in the mainstem Trinity River 12 26

B1 Increase freshwater production of anadromous fish 48 27
Minimize adverse impacts to additional native riparian or aguatic associated wildlife from
Program activities. Focus on wildlife species associated with a healthy river ecosystem, not

B7 necessarily all species 12 27
Promote diverse native riparian vegetation on different geomorphic surfaces that

B31 |contribute to complex channel morphology and high quality aquatic and terrestrial habitat 15 29
Improve riverine thermal conditions for growth and survival of natural anadromous

B26 |salmonids 14 29
Prevent riparian vegetation from exceeding thresholds leading to encroachment that

Bi14 |simplifies channel morphology and degrades aquatic habitat quality 17 31

B4 Increase and maintain coarse sediment storage 27 32
increase and maintain salmonid habitat availability for all freshwater (in-river and tributary)

B20  |life stages 25 32
Increase/improve habitats for freshwater life stages of anadromous fish to the extent

B21 necessary to meet or exceed production goals 22 35

B3 Increase physical habitat diversity and availability 34 36

B8 Create and maintain spatially complex channel morphology 25 43

B19 Establish and maintain riparian vegetation that supports fish and wildlife 10 49




Appendix H: Revised Objective Hierarchy based on Pre-Workshop Assignment




Objectives here are rearranged using the homework responses as a

guide,

Everything in purple is Nicole's comments.

Numbers refer to the numbers from the homework exercise. Numbers
in {) are the primary (i.e., most popular) responses that indicate the
PURPOSE of that objective. The underlined number following the {} is
the number of the objective itself.

FUNDAMENTAL OBIECTIVE 1 (WHAT AND WHY}: FACILITATE HARVESY

o Restore adult anadromous fish numbers to pre-Trinity River Dam levels in order to
facilitate dependent tribal, commercial, and sport fisheries full participation-in the -
benefits of restoration via enhanced harvest opportunities (Fundamental) (A8, A23,
A25, A46, A56) B13 (Fundamental; Facilitate Harvest) | think there is an additional
implied sociopolitical objective here, for which increasing numbers of fish is a means
objective. it might be good to separate those out for the sake of clarity.

NATURAL FISH POPULATIONS - restoring natural fish production will result in
increased abundance and increase harvest opportunities. See below for the
objectives for NATURAL FISH POPULATIONS.
Increase harvest of naturally produced spring-run Chinook salmon adults (B13,
B23) A8
* Increase escapement of naturally produced spring-run Chinock salmon to
6,000 adults (B1, B11, B13, B23) A20
* Increase naturally produced spring-run Chinook salmon adult production to
the extent necessary to meet or exceed escapement objectives and
facilitate expanded harvest opportunity (A8, A20, B13) B23
Increase harvest of naturally produced fall-run Chinook salmon adults (B9, B13)
A56
* Increase escapement of naturally produced fall-run Chinook salmon to
62,000 adults (B1, B11, B9, B13) A1l
* Increase naturally produced fall-run Chinook salmon adult production to
the extent necessary to meet or exceed escapement objectives and
facilitate expanded harvest opportunity (A1l, A56, B13) B9
Increase harvest of naturally produced coho adult salmon adults (B5, B13)} A23
* Increase naturally produced coho salmon adult production to the extent
necessary to meet or exceed escapement objectives and facilitate
expanded harvest opportunity (A23, A37, B13) B5
* Increase escapement of naturally produced coho salmon to 1,400
adults  (B1, B5, B13) A37
Increase harvest of naturally produced steelhead adults (B13, B27) A25
* Increase escapement of naturally produced steelhead to 40,000 adults (B1,
B13, B27) A48




= Increase naturally produced steelhead adult production to the extent
necessary to meet or exceed escapement objectives and facilitate
expanded harvest opportunity (A25, A48, B13) B27
e Increase harvest of green sturgeon adults (B13, B16) A46
*  Increase escapement of green sturgeon adults (B13, B16) A54
* Increase naturally produced green sturgeon adult production to the extent
necessary to meet or exceed escapement objectives and facilitate
expanded harvest opportunity (A46, A54, B13) B16
o Increase harvest of Pacific lamprey adults (B13, B24) A57
= Increase naturally produced Pacific lamprey adult production to the extent
necessary to meet or exceed escapement objectives and facilitate
expanded harvest opportunity (A13, A57, B13) B24
= Increase escapement of Pacific lamprey adults (B1, B13, B24) A13
o QUESTION: Is hatchery supplementation beneficial to harvest? If so, should hatchery
releases be mentioned here? It sets up a conflict in the objectives between releasing
hatchery fish for harvest but minimizing impacts on natural populations, but isn't that
the reality?

FUNDAMENTAL OBIECTIVE 2 (WHAT AND WHY): RESTORE AN ECOLOGICALLY FUNCTIONING
RIVER SYSTEM need to develop wording for this objective to support the non-harvest
related goals.
o NATURAL FISH POPULATIONS (to support fish numbers for harvest and also healthy
natural fish populations for a naturally functioning river systemj
e Restore and maintain natural production of anadromous fish populations (A8,
A11, A20, A23, A25, A37, A46, A48, A56, B13) B11 (Fundamental; Natural Fish
Populations)
*» Increase freshwater production of anadromous fish (B13, Fundamental) B1
Is this distinction between B1 and B11 necessary?
» Discourage invasive species (B1, B5, B6, B7, B9, A26, B11, B13,
B15, B18, B19, B21, B23, B24, B25, B27) A26 Currently under "other
wildlife.” Consider rewording as an overarching "ecological health”
objective, OR repeating a similar one for "natural fish populations®
{could be inclusive of hatchery fish). THIS IS A REPEATED OBJECTIVE
FROM OTHER WILDLIFE.
o (Increase reproduction) Increase spawning, incubation and
emergence success of anadromous spawners (A24, A39, B1, B11)
B30

"o Provide optimal temperatures to improve spawning
success of spring and fall-run Chinook salmon (B1, BS,
B11, B13, B21, B23, B26, B30) A35

« Optimize adult utilization of suitable spawning habitat
areas in the mainstem within 3-4 brood cycles following
rehabilitation of fluvial river processes (B1, B5, B9, B11,
B13, B23, B27, B30) A49

» Optimize adult utilization of suitable spawning habitat
areas in tributaries within 3-4 brood cycles following
rehabilitation of fluvial river processes (B1, B5, B9, B11,
B13, B23, B27, B30) A40



Increase growth - need to develop an overarching objective for this
group
e Increase outmigrant juvenile life stage abundance, growth,
physical condition and health from baseline conditions in the
mainstem Trinity River within 3-4 brood cycles following
rehabilitation of fluvial river processes (81, B5, B9, B11, B13,
B27) A24

e Improve thermal regimes for outmigrant salmonid
growth and survival (dependent on water year) (B1, B11)
A12

e Improve riverine thermal conditions for growth and survival of
natural anadromous salmonids (A24, A28, A39, B1) B26

¢ Improve thermal regimes for rearing growth and survival
of juvenile steelhead, coho salmon and Chinook salmon
(B1, B5, B9, B11, B13, B23, B26) A34

« Improve juvenile fish production as a function of water
temperature and habitat flow relationships from baseline
conditions in the mainstem Trinity River within 3-4 brood cycles
following rehabilitation of fluvial river processes (B1, B5, B9,
B11, B13, B23, B27) A28

¢ Increase fry abundance, growth, physical condition, and health
from baseline conditions in the mainstem Trinity River within 3-
4 brood cycles following rehabilitation of fluvial river
processes (B1, B5, B9, B11, B13, B23, B27) A39

e Enhance or maintain food availability for fry and juvenile
salmonids (A24, A39, B1, B11) B22

¢ Increase and maintain macroinvertebrate populations
(B1, B11, B22) A16 This could be food or as a surrogate
for water guality conditions, or both

Increase survival - could separate into predation, competition,
disease, food availability, and lethal habitat conditions {e.g.
temperature, stranding)

« Minimize impacts of riverine bird predation on fry and smolts
(A24, A39, B1, B11) B29

e Adapt timing of hatchery release to alter distribution of
avian predators and minimize predation on natural fry
and smolts {(B1, B2, B29) A33

« Minimize impacts of predation, competition, and genetic
interactions between and among hatchery and natural
anadromous fish (A8, Al1, A20, A30, A48, B1, B13) B2
{repeated for survival)

« Limit impacts of hatchery fish predation on naturally
produced juvenile salmonids to less than 20% over the 40
miles {(B2) A17

e Reduce temperature related pre-spawning mortality and
protect in-vivo egg viability of anadromous spawners in the
mainstem Trinity River (B1, B11, B26, B30) A2



o

e Reduce clinical disease incidence in Trinity River origin
outmigrants in the Klamath River to less than 20% within 5
years (B1, B11, B13)A50

» Reduce non-native fish predation on naturally produced fish by
50% in the mainstem Trinity River within 3-4 brood cycles
following rehabilitation of fluvial river processes (B1, B2, B5,
Bg, B11, B13, B23) A38

» Reduce fry stranding in the upper 40 miles of the mainstem
Trinity River by 50% following rehabilitation of fluvial river
processes (B1, B5, B9, B11, B13, B21, B23, B27) A53

e Preserve genetic integrity of natural fish - this is implied but need an
inclusive objective statement.

¢ Minimize impacts of predation, competition, and genetic
interactions between and among hatchery and natural
anadromous fish (A8, A11, A20, A30, A48, B1, B13) B2
(repeated for genetics)

e Increase proportion of Natural Influence (pNi) to 0.7 or
greater  (B1, B2, B5, B9, B11, B13, B27) A30

e Improve aguatic habitats to support fish reproduction, growth, and
survival

o Maintain appropriate thermal conditions within the river -
objectives mentioning temperature are mostly in growth,
survival, and reproduction. They are the "Why" but not the
"How" - need to articulate the "How"

« Maintain appropriate structural conditions within the river and
on the floodplain.

Minimize adverse impacts to additional native riparian or aquatic associated wildlife
from Program activities. Focus on wildlife species associated with a healthy river
ecosystem, not necessarily all species (A18, A59, B18) B7 The subobjectives seerm to go
farther than just "minimize adverse impacts”

Rehabilitate and protect wildlife habitats and maintain or enhance wildlife
populations following implementation (A18, A59, B3, B7, B8, B14) B25

Establish and maintain riparian vegetation that supports fish and wildlife (A12,
A19, A29, A41, B13, B20) B19

Discourage invasive species (B1, B5, B6, B7, B9, A26, B11, B13, B15,
B18, B19, B21, B23, B24, B25, B27) A26 Currently under "other wildlife.”
Consider rewording as an overarching "ecological health” objective, OR
repeating a similar one for "naturat fish populations” (could be inclusive of
hatchery fish).

OTHER AQUATIC SPECIES

Minimize physical impacts to other native fish habitats (B1, B16, B24) A15
Minimize impacts, but there are also positive goals associated with "other

-species.” This objective may not be necessary, or should be more clearly

stated.

Minimize temperature impacts to other native fish habitats (B16, B24, B26)
A6 too vague

Maintain Trinity River riverine bird populations and species diversity in the
Program area (B25) B15



e Enhance quality and maintain quantity of riverine bird nesting and
foraging habitats (B15, B19, B25) A47
Increase population size, survival, distribution, and recruitment success of
Western Pond Turtle (WPT) (A59, B25) B12
*  Inereasepopulationsizesurvival-distributionondreeruitment
success-of WesternPond-Turtles—{B7-B12,-B25}A59 Duplicate of
B12
» Increase recruitment of younger age classes of Western Pond Turtles
(B7, B12, B25) A32
e Increase structural and thermal diversity of aquatic habitats used by
various age classes of Western Pond Turtles (B7, B12, B25) A14
e RIPARIAN SPECIES
* Increase species, structural, and age diversity of riparian vegetation to
improve and maintain wildlife habitat (B3, B10, B15, B19, B25, B31) A29
e Encourage establishment of vegetation that provides habitat for
anadromous fish, aquatic organisms and aquatic / riparian wildlife
(81, B3, B7, B13, B19, B21, B25, B31) A45 consider parsing this out by
anadromous fish habitat, other aguatic species hab;tat and riparian
habitat
*  Maintain Trinity populations and species diversity of birds using the riparian
zone in the Program area (B25) B18
» Enhance quality and maintain quantity of riparian bird nesting and
foraging habitats (B15, B18, B25) A41
* Increase population size, survival, distribution, and recruitment success of
Foothill Yellow-legged Frogs (FYLF) (A18, A55, B7, B25) B6
o Inereasepopulation-sizersurvival-distributionand-recruitment
suecess-of-Foothill-Yellow-legged-Frogs—{B6,-B25}-A18 Duplicate of
B6
» Increase guality and quantity of breeding and rearing habitat for
Foothill Yellow-legged Frogs (B6, B25) A55

PHYSICAL HABITAT (THIS IS THE HOW: A Major means obiective for restoring an ecologically
functioning river)
o Increase physical habitat diversity and availability (A42, B1, B11, B20) B3
s Increase and maintain salmonid habitat availability for all freshwater (in-river and
tributary) life stages (A8, A11, A20, A23, A25, A37, A54, A56, B1, B11, B13) B20
* Increase/improve habitats for freshwater life stages of anadromous fish to the
extent necessary to meet or exceed production goals (A8, A11, A20, A37, A46,
A48, A54, B11, B13) B21 This seems redundant with the harvest and natural
production objectives and B20 above
* Increase/maintain salmonid fry and juvenile rearing habitat in the upper 40
miles of the mainstem Trinity River by a minimum of 400 % following
rehabilitation of fluvial attributes (B1, B5, B9, B11, B13, B21, B23, B27) A42
* Increase/maintain spawning habitat quantity and quality to 2,550,000
square feet in the upper 40 miles of the mainstem Trinity River (B1, B21,
B30)A5




Maintain or increase adult holding habitat from baseline conditions in the

mainstem Trinity River (B13, B20, B21, B23) A21

Create channel form that reduces loss of fry to stranding in the upper 40

miles of the mainstem Trinity River following rehabilitation during high

flows (B1, B5, B9, B11, B13, B20, B21, B23) A52

Maintain or increase tributary habitat (B1, B3, B9, B1, B13, B23, B27) A43

Minimize physical impacts to lamprey habitat (B1, B13, B24) A44

Reduce fine sediment storage in the mainstem Trinity River (A5, A16, B30)

B17 _

e Transport fine sediment through mainstem at a rate greater than
tributary input (B17) A3

¢ Reduce fine sediment supply from tributary watersheds (B17)
Al10

¢ Create and maintain spatially complex channel morphology (A31, A58, B3) B8

Increase coarse sediment transport and channel dynamics (A4, A31, B3, B8)
B28
« Route coarse sediment through all reaches (B3, B8, B28) A9
Encourage bed-level fluctuations on annual to multi-year time scales (B3,
B8) A4
Increase bars, side-channels, alcoves, and other complex alluvial features
(B1, B3, B8, B11) A31 , |
e Increase and maintain coarse sediment storage (A4, A31, B3, B8) |
B4
Increase channel/thalweg sinuosity (B3, B8) A7 _
Increase geomorphic unit and substrate patch diversity (B3, B8) A22
Increase the size, frequency and topographic relief of bar/pool sequences
(B3, B8) A58
Frequently exceed channel migration, bed mobilization, and bed scour
thresholds (B3, B8, B14, B28) Al _
Increase and maintain target coarse sediment transport rates (B3, B4, B8)
A27
« Manage flows, coarse sediment augmentation, and channel
rehabilitation that cause sufficient riparian plant mortality along low
water margins to prevent channel simplification leading to degraded
fish habitat (B3, B8, B14, B31) A36
Promote diverse native riparian vegetation on different geomorphic
surfaces that contribute to complex channel morphology and high quality
aquatic and terrestrial habitat (A29, A41, A47, B1, B8, B11) B31 Could
duplicate for riparian and aguatic species or reword
o Prevent riparian vegetation from exceeding thresholds leading to
encroachment that simplifies channel morphology and degrades
aquatic habitat quality (A29, A31, B31) B14
e Encourage establishment of riparian species on surfaces within the
future channel migration corridor that will recruit LWD (B3, B8, B19,
B31) A19
» Recover riparian vegetation area equal or greater than disturbed by
physical rehabilitation (A19, A29, A41, A4S, A47, B19, B25, B31) B10



e Encourage fine sediment deposition on fioodplains (B10, B17,
B19,B31)  A51




Appendix I: Klamath Objectives Hierarchy Presentation
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Developing Conservation Objectives for
Landscape-scale Conservation in the
Klamath River Watershed

Nicole Athearn

May22,2013

Klamath Landscape Conservation
Planning

* Finite watershed with
shared resource issues

« Recent history of working
togetherinternally and
with partners

* e.g, dam remova}
discussions

* Shared objectives and the £
beginnings of a “One
Service in the Basin”
approach

Landscape-level Concerns

Degraded ecosystem function

Need to manage for many species with competing
needs

Connections among land use, water guality/quantity,
habitats, cultural values, economic prosperity

Need for efficiency given limited funding and other
resources (e.g., water); need to identify priorities

Developing a Conservation Strategy

Problems:
1. Uncertainty

2. Time [not enaugh)
3. Money {not enough!}

Challenge;
To find 3 way to moximiza the

benefits of the work we do, while
minimizing costs and reduging
uncertalnty so that future work is
more effective

Cornection to big-picture goals + landscape-level
prioritization + adaptive management + partnerships =
SHC

Structured Decision Making

Mondates:
Laws, Policle,
nralerances

© Problom

“proacT” [}

Docido &
Take Action |
Jradeolts &

Optimization

valuest
Preterence salin,
abgetive welghts
&risk atttaden

Service’s Goal

For Landscape-scale Conservation

To characterize and maintain functional landscapes
capable of supporting self-sustaining fish, wildlife, and
plant populations.

Fundamental Objective:
Biological component of achieving functional

landscapes in the Klamath River watershed.
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Objectives - Clarifying Terms

Socio- § Means Objectives
political
Objectives

Service Goal: Functional Landscapes

Fundamental Objective

Means Level 1 Objectlve
" y ©

Theting
tpari:

Restora namnl’lqdml‘u‘k cannsctivty

Rextore natural stream flow

[ Improve the quantity, quatity, snd distribution of weetland
ommunities

educe the hypereutraphie state of otk systems in the uppet
Basin

tmprovethe quantiy, quafity, and distiibution of forested
uplind communities

Impeovathe guantity, quainy, snd dntribuiion of non forested
upland communities

Imprave connecty Ry and distritution of habitats
Maintatn gonetic and tife hitory dwersity
Improve wvddbnrnahm

Achieve sutlicient population redundancy
Inctease native blclogical diversh

Achleve approprlate levels of halatat heterogeneny
PrisEive the ok of st racling i
communhy strueture. .

communityeesistance snd resiiionce
tolong-term pecturbations, particulardy efinsrts
change, withiniemified priority habitats

ontaminants, dvmvte(hlns!, and mhe)

* abitiy Lo reast

“Achieve Naturally Functioning Riverine
Communities”

Objectives represent attaining desired condittons, such as:

High water and sediment quality

Instream channel complexity (e.g., from large wood or boulders)
Channel sinuesity andfor longitudinal complexity

Reduced fine sediments in the channe! substrate

.

.

Presence of low-velocity side channels and pools

.

Presence of channel bank cover, such as resulting from amergent
2quatic vegetation or bank structura) characteristics

“Improve resilience to stressors”

¢« Conserve, restore, mhabllltaxe, and enha nce hydrotogic and other phvsxczl
that provide candil f-sustaining ! of

2
native species dependent on ms(mam(belnw bank fulf} systems.

+ Conserve, restare, rehahilitate, and enhance physical and blologlcz‘
pi that provide itions supporting sclf: ink of
native species dependent on riparian systems.

.

For wetland systems:

* Create managed wetiands 1o re-estatilish key ecological functions that support
targat and/or pative wetand-dependent species in areas where hydrofogy has
deen modilied beyand practical restoration potential,

« Conserve, cestore, rehabilitate, and enhance isolated palustdna watlands where
appropriate {based an historic presence) to re- uz»bhsh physk:l and biologicat
processes that provide supporting seif- of target
and/for native wetland species assemblages.

And so {orth for facustrine, spring, and estuarine systems.

Means Level 1 ObJective

Canserve, restore, rehabilitate, and enhance
5 icand other physical that

pmvide conditions supporting self—aumlnlng

f native spades di denton

mmnland managed aguatic !y_sums

Conserve, restose, rehabiitate, and enhance

physnal pm:zss:s lhat pmvude conditions

g lations of native
Spl!(les dependent on natural and managed
upland systems,

e.p., disease, contaminants, invasive speties,
dams and other development, water cycle
stressars induding diversions

eg.,listed species,mlgmn/yhivds,an.;dromﬁus
fishes

Decision

Comarvabon
Objective
Hiararchy

Structuring

AXernate welghting Scensrior
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Incorporating New Information

Selectianaf

Management
Action

Thoughts

« Development of conservation and restoration
objectives has broad implications for decision
making, within or outside of a DSS

* Stated objectives lead to greater transparency and
restoration effectiveness

+ Inclusion of objectives does not imply preference
or priarity







