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Executive Summary

Federal, state, tribal, local, and private aquatic monitoring programs in the Pacific
Northwest have evolved independently in response to different organizational mandates,
jurisdictional needs, is&s and questions. Planning and coordination of federal, state and tribal
monitoring activities have evolved slowly but steadily over the past ten. yea2904, the
Pacific Northwest Aquatic Monitoring Partnership (PNAMP) emeffgexh an ad hoc efforot
becomea formal institution charged with providing a forum for coordination of aquatic
monitoring efforts in the regionAs of 2006 19 state, tribal, federal, and regional entitiese
signatory to the PNAMP Charter.

The basis of PNAMP is that monitog will be improved if we:
Collaborate

e Incorporate monitoring as critical element of program planamgysupport monitoring
policy and management objectives

e Support collabrative teams across agermyundaries

e Seek efficiencies and cesffectivenesscross monitoring programs through compatible
and cooperative monitoring efforts

Use consistent approaches angrotocols
e Agree on a scientific foundation
e Agree on common attributes and how to measure them
e Agree on sets of widely used indicators

Collect and present information in a manner that can be shared
e Agree on data standards

e Support regional activity to link information systems



In 2005, PNAMP continued to focus on providirgpportunitiesor inter-organizational
committees to work wether to identif and address elements of the gdialedabove
Additional focus-cluas tlaesd&rs oon dteime BEdmereas ¢ he pr e
accomplishments from 260nclude:initiation of a planto identify management questions
relevant to PNAMP partnersnplementation of a plato conduct an inventory of aquatic
monitoring activities in the Pacific Northwestompletion of a regional plan to establish a
network of intensively monitored watersheuntstiation of coordination of high levahdicators
on aregional scalgtesting of new software to manage protocols (Protocol Managenpletion
and review of three documents in preparation of a recommendatiopteparation otechnical
f orums ( op e n Secand Anitual Mgnitioling Praclitionerovkshom hosted by
PNAMP and CSMEP Nofmnati ve Aquati c Sjpneasiespecietfor umo t o
monitoringcollaboration opportunitieandii St at us and Trends I ntegrat e
Workshom to discuss if an integrated interagency, aquaticistand trends monitoring program
could be supported in the long term and what would be the advantages and impediments of such
a program

In addition, PNAMP drafted adocument t | ed fAOverview of Progre
Challenges of Meeting MultipleEgpc t at i ons o6 to clearly define wt
PNAMP are, where PNAMP is in terms of its goals, and what PNAMP needs in order to meet
expectations.This document is to help readers better understand PNAMP and set the stage for
consideration of poteial direction changes.

Lastly, inaddition to specific tasks, PNAMP miinuouslyfunctions as a forum where
monitoring practitioners angbolicy staffcan interact and exchange information. This

opportunity to collectively focus on issues, results, agré needs related to monitoring



increases coordination and collaboratiothe near terprandin the long termeffectiveness and

efficiency ofaquatic resourceionitoring on a regional scale.



Sectionl. Background

Federal, state, tribal, localn@ private aquatic monitoring programs in the Pacific
Northwest have evolved independently in response to different organizational mandates,
jurisdictional needs, issues and questiodPgnning and coordination of federal, state and tribal
monitoring actvities have evolved slowly but steadily over the past ten yéar2004, the
Pacific Northwest Aquatic Monitoring Partnership (PNAMP) emerged from an ad hoc effort to
become a formal institution charged with providing a forum for coordination of aquatic
monitoring efforts in the regionThe geographic area of this coordination includes the Pacific
Northwest region from Northern California to Canada where the participating entities are
implementing monitoring effortsAs of 2006 19 state, tribal, fedelfaand regional entities
signed the PNAMP Charter (Appendhy.

The basis oPNAMP is that monitoring will be improved if: all programs use consistent
monitoring approaches and protocols; follow a scientific foundation; support monitoring policy
and managment objectives; and collect and present information in a manner that can be shared.
These goals wiliequireconsiderable effort and commitment to collaboration by many entities
and individuals. PNAMP strives to provide the forum where this collalboratn occur and to
facilitate the exchangamong technical experts and between technical and policyrsiait
necessary to accomplish these goals.

Although we are eager for more participation, we believe PNAMP has the right
combination of types ofgsticipants to address these god®8NAMP &6 s or gani zati ona
includesa Steering Committe€oordinator, and techratworkgroupsdefined by aquatic
monitoring topics: watershed condition monitoring, fish population monitoring, estuary
monitoring,effectiveress monitoring, and data managemdiriie Steering Committee is
composed of representatives from all entities that are signatory to the Charter arsddetuer
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technical workgroups, a combination which allows the interface of technical &oglipterests
The agency representatives are responsible for communication to PNAMP regarding their
respective agenciesodo work and needs, as well
their agencies.
More recently, PNAMP hasada better undetanding ofhow the goals and tasks of each
technical workgroupPNAMP subcommittegand individual partnerare inherently
interdependentPNAMP has identifieéand been working oa number of concepts important to
establishing a regional partnership &uaticresource monitoring that bridge technical focus
areas and individual agencieBhese are critical elements of a large scale, efficeemrdinated
effort to monitor resources. We refer to the
e Protocols: whata measure anldow to measure it
e Survey desig: how to decide where monitor
e Data managemenizhat are our data needshat must we do before, during, and after data
collection to facilitate data sharing

¢ Monitoring inventory:betterfacilitate coordination by describilipwh o i s doi ng wha"
monitoring whereo

e High level indicators: seek agreement on a set of indicators (and metrics necessary to
determineindicators) to describe landscape level changes in the region

e Facilitate regional network of monitoring effarexplore ways to continuously improve our

efficiency and effectiveness of monitoring on a regional scale

Each of these tasks is complex and resolution ingaeéaboration with other regional

and national organizations as well as many individual participardasieter,successful



coordination andollaboration on theseindamentalsauld be a first step ithecreationof a
regional monitoringeffort.

The PNAMP Steering Committee, Workgroup Leaders and Coordinator share the
responsibility to work across PNAMP @&@complish our goals efficiently and consistentlye
encourage those in the region who seek assistance with aquatic resource monitoring issues to
contribute to PNAMP. Coordination on complex topics with many partners takes time and hard
work. Since PRMP is a voluntary organization, our progress is directly correlated to
participation. Support is also essential for PNAMP to respond to needs of the region; we need to
hear from both technical and policy staff what is needed for better coordinated agsaiirce

monitoring.

Sectionll. Calendar Year 2006 Activities

The PNAMP Coordination Team includes the Coordinator (Jennifer Baydr)
Administrative Assistant (Debra Niemanir).2006 we transitioned to a technical support
position and USGS allowedimy Braatz to serve on a temporary assignment as Assistant
Coordinator for90daysT he Coor di nat i o nfacilitaeahea&asfegad al s ar e
information within PNAMP and across all relevant organizations, work to support relationships
between sciece and monitoring, and promote communication among organizations to help
assure that monitoring plans and information are coordinated across the Pacific Northwest. The
Coordination Team works to initiate and facilitate the development, presentation, and
distribution of products aimed as heightening understanding of PNAMP issues, successes, and
problems and to serve as a clearinghouse for PNAMP activities and products.

The Coordination Team is responsible for administrative requirements of PNAMP
activities (e.g. meeting logistical support, record keemnd, responsibilityor maintenance of
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membership information). Organizational support was provided to PNAMP by developing and
negotiating fiscal support with government and-gorernment entities, andanaging budgets

and associated contracts with government andgomernment entities. Required progress
reporting regarding Coordinatords activities
external parties was completed.

Currently, there aravie technical vorkgroups (WG) within PNAMP (Watershed Monitoring,
Project Effectiveness Monitoring, Fish Population Monitoring, Data Management, and Estuary
Monitoring), as well as a number of subcommittees formed to deal with specific tasks. These
groupshave met throughout the year on an as needed basis. Workgroup leaders initiate these
meetings; the Coordination Team assists with preparation, facilitation, and meetingup|las
well as assisting with WG products.

In addition to meetings, workshop&re held on specific topics as necessary, including:

o PNAMP/ CSMEP Second Annual Moni toring Pr
2006 Appendix B,

o Nonnative Aquatic Species Forum to consideasive speciesionitoring
collaboration opportunities (June 20G6)d

o Status and Trends Integrated Monitoring Program Workshop (August 2006) to
discuss the feasibility of an integrated interagency, aquatic status and trends

monitoring program.

The PNAMP Steering Committee (SC) provides the scipotiey interface betwen the
Executive partners and technical workgroups, guides work of technical workgroups, obtains
resources needed to accomplish tasks, and directs the activities of the CoordinatsC
provides assistance to PNAMP initiatives by participating irffah@ulation, development, and
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review of recommendations factivities of PNAMP workgroups and integrating these activities

with agency activitiesThe SC facilitates the transfer of informatioaetween RAMP and their

respective agencies. Byomotng communication among organizations, the SC strivessture

that monitoring plans and information are coordinated across the Pacific Northwest

In 2005, the Steering Committamplemented a plato identify management questions

relevant to PNAMP partners @to conduct an inventory of aquatic monitoring activities in the

Pacific Northwest.This survey of management questions, abrigt h  PNAMP 6 s
identify shared monitoring principles, objectives, needs, and opportynvéssntended to
ultimatelylead to greatecoordinaton of aquatic monitoring across the Pacific Northwest.
addition, the SGhasf ocused on identification of is
workgroups. These issues are of importance to a variety of monitoringatypteshncal
emphasis, and if coordinated, we beliex@uld catributeto regional monitoring.In particular

the SC led tasks to:

e continuecoordinaion of high level indicator®n a regional scale

effort

sues t

e advance development of artegratedvatershed statusidtrend monitoring design pilot,

e draft a report summarizing high level management questions and their related
hierarchical set of information needs shared by PNAMP parfAersendix C)

o facilitate review of data management design for project tradkifiglh Management

Needs for Regional Project Tracking to Support Implementation and Effectiveness

Monitoringo,

e implementa plan to conduct an inventory of aquatic monitoring activities in the Pacific

Northwest



e facilitate review of data management protocolseet ed t o ti me and | ocaf
Best Practices for Reporting Location and
e contribute to the State of the Salmon effort to document 19 salmonid field matiwbds
facilitate review of the productagfdSal moni
e support development of a regional data dictionary and protocol management tool
PNAMP members havalsobegun work toward improved monitoring coordination
associated with:
¢ high level indicators for use in reports to decisiakers across the PacifNorthwest,
e estuary and nearshore marine environments,
e aquatic habitat conditions in larger (i.e., rmadeable) streams and rivers, and
e aquatic invasive species.
Monthly Steering Committee (SC) meetings have occurred on schedule throughout the year,
with occasional teleconferences as necessHng. primary activity at these meetings is tracking
thepr ogress of current activities and discussi o
These meetings also facilitate of information exchange betweem&®@/orkgroups. The
PNAMP Coordinator facilitates meetings and prepares notes following the maétenfpcus of
the Annual Steering Committee Retreat was how to continue to complete products in a timely
manner and provide r ecomweknhdwto clearty artichladeshed on P
difficulty of managing expectations considering budgetary concerns and the voluntary nature of
PNAMP, and how to better track the status of PNAMP tagks.whi t e paper titl ed
Progress and Direction: Chelnges of Meeti ng Mul tropthee Expect a

discussions at the retreat.
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Sectionllla). 1 Over vi ew of Progress and Direction: Ch
Expectationso

Overview of Progress and Direction
Challenges oMeeting Multiple Exgctations

The Pacific Northwest
Aquatic Monitoring Partnership

May 3, 2007

This document will help readers better understand the Pacific Northwest Aquatic Monitoring Partnership
(PNAMP), what it is doing, and how to gauge expectations. It should eliseét the stage for

consideration of changes in direction that may be desired. It provides a snapshot of the major monitoring
components PNAMP has focused on. Further, it identifies a set of core elements for all monitoring

programs that are intendeddomplement and support regional needs. Finally, this paper includes basic

policy options to help inform the direction and pacing of coordination for ongoing and future monitoring,
consistent with PNAMPO6s guiding laminciples, recom

Background i Response to the call for improved coordination

The work of PNAMP is guided b

Federal, state, tribal, local, and private natural resource the following principles:
monitoring programs in the Pacific Northwest have evolved irf| « Resource Policy and
response to different organizational mandates, jurisdictional ManagementThe purpose of

. - . . monitoring efforts is to provide
neels, issues and questions. However, while some issues affl ¢ most %]portam Scie'?]tiﬁc

unigue to particular entities, PNAMP has learned there is muj|  information needed to inform
common ground. Where common ground exists, improved public policy ad resource
. h . . . . management decisions.

coordination can avoid duplication of effort and increase-cos
effectiveness of genditures. This cooperation also allows mq| « Efficiency and Effectiveness
timely and accessible information and increases the overall Cooperative monitoring will

uantity and quality of scientific information used to inform enhance efficiencies and
q . y 3 q y o - effectiveness of our respective
public policy and resource management decisions. This and collective efforts.
common ground and cooperatiorcentral to the PNAMP
strategy and mission.

Scientifically Based
Environmental monitoring must
be scientifically sound.

Considerable progress has been made in coordinating aquat|| ¢ Shaed Information Monitoring

monitoring across the Pacific Northwest in recent years. In data must be accessible to all
g . ; - e y - ) participants on a timely basis.

2004, a collaboration of parties interested in improving the

effectiveness and efficiency monitoring through improved
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coordination, coalesced to form PNAMPTheir work has identified shared monitoring

principles, objectives, questions, needs, and opportunities. These activities directly and indirectly
support various needs, including thatst federal, and tribal monitoring activities related to

resource management, the ESA, the Columbia Basin Fish and Wildlife Program under the Power

Figure 1. Major Components of Coordination

|Monitor status and trends |

\

Adult and juvenile fish Habitat conditioni remote
sensing andfield methods

| Track implementation of restoration actions |

Design,
Data dictionary and metrics lsampling

lg={Protocols, and
[ Evaluate effectiveness of actions data

Imanagement
| 4

i standards
Projecti reachscale Watershed scalé
intensively monitored
watersheds

| Coordinate data access | /

and Conservation Act, the Northwest Forest Plan, and otbeitoring programs under the
purview of govermental and nofgovernmental organizations.

To date, PNAMP has provided functional support, a venue, and a monitoring coordination framework by:
- Providing policy support and direction by member organizations,
- Committing technical resources and staff time
- Providing funding for desired levels of coordination, and
- Providing highetlevel focus and guidance for regional monitoring outcofnes.

A Framework for Coordination i Focusing on major components

As detailed in the PNAMP Stratetgnd annual work plan®NAMP work has focuseiirst on

i mproving coordination of majoroompooentsin gt hred tf otrd ge t
represent the greatest shared interest among PNAMP members. As illustrated in Figure 1, these
components are:

e Status and trendsf fish populations (particularly those listed under the ESA [{/SP
considerations]) and habitat,

Tracking implementation of actions,
o Effectiveness of management actions, and
Coordination of data access.

! PNAMP charter (2004)

2 Excerpted from PNAMP (2005) strategy.

]PNAMPoO6s coordination pl alorftohrRessumenddtonsifon@pordinating Staee, Pac i f i
Federal, and Tribal Watershed and Salmon Monitoring Programs in the Pacific NorthweStP NAMP 2004) , an
fiStrategy for Coordinating Monitoring of Aquatic Environments in the Pacific Nortlbwegt 2 0 0 5 ) .

* VSP (NOAA Viable Salmonid Population).
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Each of the four components has many dimensiodshallenges. However, the components are very
interrelated, and thus should be viewed as part of an integrated whole. Each depends on the other for
success. For example, to understand effectiveness of actions, it is essential to have an appraprjate desi
to know what actions have been implemented, and because evaluations occur over long time frames, to
also have a sense of how biological and environmental features are changing so that information can be
interpreted in that context. Finally, for eadngonent, data must be collected and accessible for the
evaluation, reporting, and decistomaking.

Within the above four component scoredehMentd® 6 9Vhewor k ha
applied to all current and potential future components of PNAMI, resolving details associated with
these core elements will make monitoring across the Pacific Northwest more efficient and effective.

The core elements are:
- Common management and monitoring questions and critical information needs
- Monitoring desigis) that allow cooperative monitoring and information sharing
- Compatible and documented protocols for sampling, analysis, and quality assurance
- Supporting the need for data management standards and structure(s) to provide common
access to information amdulti-level reporting

Overview of Progress and Direction

PNAMP has contributed to development of products containing monitoring guidance and/or
recommendations aall major componentandmostcore elementslable 1 provides a summary

and analysis, a-glance, of progress to date (as denoted by emdmng) along withexamples

of associated PNAMP products from 2004 to 2006 listed in Appendix A. A summary of
PNAMPG6s 2007 work plan identifying tasks and
PNAMP produets are accessible onlinevatvw.pnamp.org

Table 1 shows that considerable progress has been made in resolving some components, while
much less progress has been made in others. For example, identifying sharedngonit

objectives and questions for fish, habitat, and action effectiveness has moved along fairly well.
However, significantly less progress has been made on remote sensing of habitat condition
because PNAMP work on that topic started only relatively tgceRNAMP efforts have helped

to support improved data management standards and structures, although much work remains to
be done. The PNAMP data management efforts are supported by the Northwest Environmental
Data Network and PNAMP data management egtrare discussed in this forum.

Improved coordination across the wide spectrum of monitoring efforts of shared interest (e.qg.,
design and implementation, from local to Pacific Northwest scales) will only occur if
commitments exist within and among thierarchy of affected programs. As reflected in the
membership of PNAMP, these include local, state, tribal, federal and other entities and programs.
While the mere existence of PNAMP represents a base level of commitment toward improved
coordination, thepecifics of how much coordination is sufficient for individual entities or how

13
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much coordination is attainable or sufficient to meet management expectations needs further
clarification through interaction with and among PNAMP Executives.
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Table 1. Relative progress of PNAMP coordination by major component and core element

Key:
Blue = major accomplishment(s) and/or product(s)
Yellow = minor accomplishment(s) and/or products in progress

BFaRge= minimal to no progress to date

Core element

Major
component
Common . . Data
. Cooperative Compatible management
questions and designs rotocols standards and
information needs 9 P
structure(s)

Monitoring status and trends

Fish population

- Juvenile Report® Review*
- Adult Report® Review*

Habitat
condition
- Field Report® Watershed pilof Sideby-side
methods watershed
protocols test
- Remote
sensing
Monitoring the effectiveness of actions
Projectreach Report® 9 Review? Protocol
scale Catalogue, data
dictionarx and
tools
Watershed Report Report
scale (IMWs)
Monitoring the implementation of actions
Restoration Report™ ¢ Review’ Review® Review®
actions

Note: Products corresponding with the letters are listed in Appendix A

Summary of some key PNAM#toducts to be completed in 2007 and 2008:
¢ Common questions and information needs:
0 Report recommending a core setraficators for use in high Vel reporting of high level
indicators for use in reports to decisiorakers across the Pacific Northwest
0 Report summarizing results of a PNAMP survey of monitoring and resource management
guestions
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Cooperative designs:

o0 Integrated watershed conditiontst&and trends sampling design framework and

demonstration project
Comparable protocols:

0o Recommendations and scientific publications summarizing the watershed habitat condition
protocol test evaluating the comparability of field attributes and samplingcote used by
various agencies of protocol comparison project

0 Report and recommendations on protocols for macroinvertebrate field and laboratory
sampling

Data management:

o Recommendations on data management design for project implementation and effestiven
monitoring (produced by S. Katz et al, NOAA Fisheries)

o Recommendations for locational and tine¢ated data (produced by the Northwest
Environmental Data Network)

Technical workshops on remote sensing

Recommendations on use of protocol catalogue Rrot¢col Manager) to manage protocol and data
dictionary information

16



Additional Coordination Possibilitiesi What else merits coordinating?

In addition to or in conjunction with the four major components discussed above, PNAMP has
also begun work towardniproving monitoring coordination associated with:

e estuary and nearshore marine environments,
e aquatic habitat conditions in larger (i.e., rmadeable) streams and rivers, and
e aquatic invasive species.

In addition, a number of topics have been identifieohterest to some PNAMP members, but for which
meaningful coordination by PNAMPRas nobeen initiated to date. These topics include:
e resident fish or wildlife,

e water quality,
e stream flows,
e research related to monitoring,
¢ adaptive management decisitmols, and
e cost analyses.
A fundament al ongoing challenge has been to b

shared interest in working on potential subject areas. There will always be many more areas of
interest than there is the capacity to addtiessh.

Obstacles and Limitations

It is important to recognize that, if PNAMP has been successful in any way, it has done so

essentially as @olunteer organizatiarPNAMP has operated since its inception with a minimal

amount of formal organizationairacture and funding dedicated to complete tasks and

deliverables. For example, with the exception of the coordination/administrative support, and

some of the costs of the habitat protocol com
havefor the most parelen performed via #kind contributions of staff from member

organizations and other interested parties.

This volunteer approach, combined with the diverse interests of participants, presents many
challenges. Although PNAMP has made progress, expedatlmut scope and pace of work

need to be realistic given this infrastructure. Expectations of PNAMP members and others should

be tempered with these realities, while recognizing that adjustments in approach would yield

different results. Most importantlg,onsi st ent with PNAMPOGs guiding
expertise and limited resources must be focused on topics of the highest priority to decision

makers.
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Adjusting Expectationsi What are the options?

The

rate or di

recti on

PNAMP Executives to make changes in direction if and when deemed necessary.

ustéd byPtheAMAMP £xeputive etwerk s
if needed. The PNAMP charter describes the organizational structure and formal process for

PNAMP has identified policgptionsbelow for cosideration by the Executive Network that

would maintain, accelerate, or modify PNAMP progress and/or direction; they are not mutually

exclusive.

Option

Policy description

Pros

Cons

1 No change

Lowest cost;
Implies work is
proceeding
acceptably

Continues risk that
important needs and
expectations will not be
met or not met in timely
manner

2 Rebalance existing workplan

imodi fy

of available resources

PNAMP
of activities within the limits

Keeps cost low;
Assures alignment
of PNAMP work
with the priorities
of most importance
to Executives

Creates the need to
manage unmet
expectations for activitieg
that become lower
priorities; Puts burden o
executives to establish
priorities

3 Increase capacity

T accelerate progress and/of

change dire@n to address
new or higher priority
(ongoing or new) activities
and products

Improves ability to
complete work and
meet expectations
of Executives

Increases cost; Puts
burden on executives to
establish priorities
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Appendix A

Summary of key PNAMP pradtts- 2004 to 2006

2004

2005
(©

(Note: Letters inbold) correspond to products identified in Table 1

Charter and Business Practicesigned by 19 state, federal, tribal and regional entities.
Prepared considerations for monitoringsubbasin plans

Facilitated review of the State of the Salmon handboasatmonid field monitoring protocols,
and facilitated implementation of those protocols by and through PNAMP partners.
Supported or hosted three publicly accessible techwizddshopsor foruns:

(b) Workshop for fish practitioners

(f) Remote sensing

o0 Largescale monitoring symposium (at the American Fisheries Society North Pacific

International Chapter meeting)

Initiated ahabitat condition protocol testin which field attributes and s#ling protocols used
across numerous agencies are compared.
Prepared a regional plan to establish a networktehsively monitored watershedgIMWSs).
Prepared longangestrategic plan
Developedvebsitefor PNAMP information and products.

Advanced development of an integrated watershais and trend monitoring design pilot
Facilitated review oflata management design for project tracking
Supported development and began testing of a regilataldictionary and protocol catalogie
tool.
Conducted a pilanventory of aquatic monitoring activities.
Hosted technicaliorkshopson:

o Coordination of aguatic invasive species monitoring

0 Workshop for monitoring practitioners

® All PNAMP products are accessible onlineaatw.pnamp.org
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Appendix B

Summary of PNAMP Products Anticipated in FY 2007

Note: not all recommendations and products have arisen from PNAMP; some items have been
brought to PNAMP by outside entities for review and support; some have benefited from joint
development by PNAMP and other entities.

Recommendations regarding produmtigiinating outside PNAMP:

e NED Best Practices for Reporting Locational and Time Related Data

e Salmonid Field Protocols Handbook (prepared with assistance from PNAMP)

e Effectiveness Protocols: standardized metrics for project tracking for RME (document revie
and recommendations associated with NGRi8heries proposal)

PNAMP products/recommendations

e High |l evel indicators Awhite papero to ident
can be shared among all types of aquatic monitoring.
e Managementquestin s fiwhi te paper o to facilitate coor

importance of management questions (and their related hierarchical set of information needs)
shared by the PNAMP partners.

e Habitat protocols recommendations (watershed assessment metbpds)the results of
protocol comparison project.

e Macroinvertebrate field and laboratory sampling protocol recommendation

¢ Monitoring Survey Design recommendation for a regional aquatic status & trends monitoring
design (using the EMAP probabilistic GR@8sign developed by the EPA).

e Project Effectiveness Monitoring Protocgisotocols shared by Oregon and Washington
agenciesfacilitate discussion about fmally recommending these RNAMP partners

e Project Effectiveness Monitoring Protocols: recommstnategy for implementation of the
PNAMP-recommended network of Intensively Monitored Watersheds (IMW) and reach
specific studies for effectiveness monitoring.

¢ Remote Sensing Applications for Aquatic Monitoring Workshop (spring 2007) to facilitate
applicaton of remote sensing tools for aquatic monitoring.

¢ |dentify and implement a process for developing/refining common GIS layers by working in
partnership with Pacific Northwest Regional Geographic Information Committee (PNW
RGIC).

Products that require funding for completion

¢ PNAMP Aquatic Monitoring Activity Inventory to facilitate collaboration by identifying who
is doing what monitoring where, how, etc.

e Pilot regional data dictionary & protocol catalogue tool (Protocol Manager)

e Fish Protocols: Develop Pxaxol Comparison Tests

e Standardized field method training manual (template to be used to foster consistent
implementation of protocols)
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lll. Appendices

Sectionlll (a). Entities signatory to the PNAMP Charf®&ecember 2006.

PNAMP
Partners

PNAMP Steering Committee
Representative

PNAMP Executive Network
Representative

Bonneville Power
Administration

Jim Geiselman

Greg Delwiche
VP Environment, Fish and
Wildlife

California Department of Fist
and Game

Scott Downie

Don Koch
CDFG Manager Northern CGA
North Coast Region

Columbia Basin Fish and
Wildlife Authority

Ken MacDonald

Dan Diggs
Chair

Columbia River Intertribal
Fish Commission

Phil Roger

Olney Patt, Jr.
Executive Director

Confederated Tribes of the
Colville Reservation

John Arterburn

Joe Peone
Director, Fish and Wildlife
Department

Environmental Protection
Agency

Dave Powers

Ron Kreizenbeck
Actg Regional Administrator

NOAA Fisheries

Kim Kratz

Usha Varanasi
Science and Research Direc

Northwest Indian Fisheries . Mike Grayum
S Fran Wilshusen . .
Commission Executive Director
Northwest Power and Tom Karier
. ) Steve Waste ;
Conservation Council Chair
Oregon Watershed Tom Byler

Enhancement Board

Greg Sieglitz

Executive Director

Pacific States Marine
Fisheries Commission

Bruce Schmidt

Randy Fisher
Executive Director

Gregg Matrtin

US Army Corps of Engineers Paul Ocker Brigadier General
US Army Division Engineer
Edward W. Shepard
US Bureau of Land Al Doelker State Director

Management

Oregon/Washington

US Bureau of Reclamation

Michael Newsom

J. William McDorald
Regional Director

US Forest Service

Linda Ulmer

Linda Goodman
Regional Forester Pacific
Northwest Region

: . Alan Mikuni
US Geological Survey David Woodson Acting Regional Biologist
. Josh Baldi
Washington Department Ken Dzinbal Special Assisint to the
of Ecology .
Director

Washington Governor's
Salmon Recovery Office

Steve Leider

Chris Drivdahl
Team Leader

Washington Salmon Recovel

Funding Board

Bruce Crawford

William Ruckelshaus
Chair
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Sectionlll (b). PNAMP/CSMEP Second Annual Monitoring Practition@ s  WoRegost-h o p
Executive Summary (the fdll5 page report can be fouhére).

Second Annual Research, Monitoring

and Evaluation (RME) Workshop for

Decision-Makers, Program Managers,
Scientists and Field Practitioners

March 16-17, 2006

Executive Summary Excerpted from the Final Report
October 17, 2006

The Pacific Northwest Aquatic Monitoring
Partnership (PNAMP)

&

» The Collaborative Systemwide Monitoring &
~ Evaluation Project (CSMEP)
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Executive Summary

The Pacific Northwest Aquatic Monitoring Partnership (PNAMP) and the Collaborative
Systemwide Monitoring and Evaluation Project (CSMEP) convened a joint workshop on March
16/17, 2006 to stimulatdialogueon key issues facing research, monitoring and evaluation
(RME) practitioners in the Pacific Northwest. The workshop was attendedadbgl @f 120
participants representing a mix of field biologists, biometricians, quantitative scientists and
program managers from federal, state, county and tribal environmental organizations, as well as
private consulting firms and universities. Orgatimas represented at the workshop included:
BEF, BioAnalystsBPA, Cascadia EcosystentSBFWA, CCT, Cd'AT, CDFG, Chelan County

PUD, CC PUD CRITFC, CTUIR, Eco-Logical ResearctEPA, ESSA,GSRQ HCCC, IDFG,

IMST, KC DNRP, KWA/CCT, LCFRB, M&M Environmenta] NED, NOAA, NPCC,NPT,

NWIFC, ODEQ, ODF, ODFW, OMSI, OSU, OWEB, PER PNNL, PSMFC Quantitative
ConsultantsSBT, SRFBTNC, TTECI, Ul, USACE USBR, USFS USFWS USGSWDE,

WDFW, WEST, and YN.

Specific objectives of this workshop were to:

1. Share, review andliscussresults of recent surveys conducted by CSMEP and
PNAMP of the relative importance of different resource management questions and
information needs in the Columbia Basin (CSMEP) and Pacific Northwest (PNAMP).

2. Share, review and discussirrent advaces inresearch, monitoring, and evaluation
(RME) (e.g., indicators, analytical approaches to evaluation, sampling designs,
monitoring protocols, integrated M&E programs).

3. Share, review and discuss-tire-ground implementation issues from 2004 and 2005
field seasons with an eye towards learning how to increase scientific rigor and
efficiency, standardize efforts and approaches, and improve coordination across
regional monitoring efforts.

4. Host concurrent technical work sessioits assess current monitoringtiaities,
approaches and methods, gaps, and critical problems associated with status and trend
RME, action effectiveness RME, and their integration.

5. Provide feedback and recommendatiaasPNAMP and CSMEP and the entities
involved in these groups.

The intial organizing structure for the workshop was a series of plenary presentations (and
associated moderated discussion) on suggested directions from both scientific and policy
perspectives for both identifying the key RME priorities and improving the t@dioh of
regional programs to monitor fish and aquatic habitétenPacific NorthwesiGeneral
discussions were then followed by a series of concurrent technical sessions that focused on
identifying and proposing potential solutions to:

1. Specific issus facing Status & Trends RME of both fish populations and fish habitat:
(1A) Fish in Watersheds(1B) Habitat Conditions in Watershedg]1C) Fish &



Habitat in Large Rivers witlbams,and (1D) Fish & Habitat in Estuarifearshore
Areas.

2. Specific issues faog Action Effectiveness RME of: (2A) Habitat Actions, (2B)
Harvest Actions, (2C) Hatchery Actions, and (2D) Hydro Actions.

3. Specific ssues facingefforts to create a better synthesis antkgrationof RME
information across the various regional progranmnitoring Status & Trends and
action effectiveness.

The key RME i ssues identified during the work
and recommendations for improvements/solutions are presented below.

Prioritizing and Coordinating RME

Issues:

A The range of RME questions that can be addressed within current monitoring programs is limited;
only some questions can be reliably answered.

There is a sense that all agencies need to work together to maximize the efficiency of data collection,
but no single agency is responsible to force it to happen. The region needs leadership in this regard.

Limited time frames for many current RME funding processes is a significant problem.

There is not enough communication between technical and policy staff oitiggidor regional
RME.

Coordinationignoret han meeting to tel!]l each other what we
of corporate mindsets, takes time to convince people and make the required institutional changes to
allow greater real coordinaticof RME to happen.

o Do Do Do

A The role of communities in also critical in restoration of stocks and habitat and is often overlooked in
RME plans.

Overall conclusions/recommendations:

RME needs to be given priority; needs to be planned up front and projects mdssitpeed to
include RME.

RME needs to become an element of longer term funding across programs.

RME will benefit from development and participation in regional processes to standardize data so that
data can be shared and used effectively.

Agencies need tsupport innovative approaches at the Executive policy level.

o Do Do o Do

As it is unlikely that we can afford to do monitoring for everything/everywhere we need to develop a
clear hierarchical RME program across the stakeholders. We need to build a program tratidan pr
some useful information (e.g., indicators) at a range of spatial and temporal scales, yet acknowledges
that intensive monitoring can only be applied at certain critical scales.

A RME will benefit fromthe integration and cesharing ofRME programs fo more robust and cost
effective information targeting common needs
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A Scaled RME strategies must be developed thatcaoedinated with regional approaches and are
designed to deliver information back to community and watershed ceuncil

Status and Trendgdonitoring

) Fish In Watersheds

Issues:

e There is uncertainty about tpeority management questions that should infagpropriatdish
sample designs and monitagiapproaches

¢ Obtaining information about fish populations at appropriate scales (seatipd'tal) for
Endangered Species A&SA), recovery planningurposes or local management issues can be a
serious challenge

¢ Ability to answemanagemenjuestions (as they have been so far identified) is limited by lack
of adequate longerm funding.

Overall conclusions/recommendations:

e Develop d@ramework for identifying the priority management questiaci®ss agencies
including identifyinglevels of requiredprecisionand appropriate evaluative approaches
(CSMEP has begun this process)

o Identifyfi p r i @isp gopulationdor monitoringi this process should involve the recovery
planning partners as well as the stake holders in tribal trust and other issues.

e Develop amonitoringplan to sample all populationssamelow level of efforf while identified
fpriorityd popul at i on shigeneeesaheffori. t or ed at

e Encourageurrent efforts using EMAP probabilistic sampling for the development of a region
wide approach to assessing the basic questidfishaibundance, diversity, distribution, and
productivity.

e Increase regiomwide gt tagging as a way timproveassessents offish populations from smolt
to adultlife stages

¢ Increase croswalk comparisons of fiskampling approachége.g.,comparison testof census
redd countws.reach or indedased redd countso determine their reliability for evaluating
S&T at different spatial scales

[I) Habitat Condition in Watersheds

Issues:

A Current fundingime commitments from management do not allow for technical RME to occur with
confidence levelsaeptable to the scientific community.

A Scope and scale ofirrent habitasampling is not adequate to addrérss required scope and scale of
managemet questions.

A Sharingof data and informationn habitat and coordinatidretween RME entities and prigagiroups
and individualgs poor.
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Overall conclusions/recommendations:

o Do Do Do To o

Establish standard metrics and protodotshabitat sampling.
Set up good metdata and data managerhsgstems to improve efficiency.

Establish acceptable high level watershed irtdisato measure status and trends of watershed health
in relatiorship to stream and fishery RME.

Facilitate implementation @ reference condition concept across the region

Establish broadscale tracking afatershed process and condition status; streach labitat
conditions; and biological status and trends

Develop Columbia Basinand regiorwide status & trends monitoring desggifor tracking of
watershed process and condition status; stream and habitat conditions; and biological status and
trends aewlutionary significant unitESU), minimum population grougMPG), and land ownership

spatial scale.

Promote agoing workshops to develop consistency in RME and restoration priorities

[Il) Fish and Habitat in Large Rivers with Dams

Issues:

A

A
A
A

Lack of consstent, coordinated methods of data collection

Difficult to integrate acrosgequired scalesfor monitoring operational monitoring at projects,
mainstem passage swal, smolt to adult returns (SARs), and whole life cycle

Lack of dedicated funding for adgais and evaluation of existing information

RME is Endangered Species AGESA) speciedriven; little understanding of ecosystem baseline
and long term threats

Overall conclusions/recommendations:

o Do Do Do Do o

Apply PIT-tagging, and active lifeycle tags to integta across life history stages

Developbroad status & trend monitoring to provide context for understanding limiting factors, effects
of actions

For contentious issues, use CSMEP Data Quality Objectives process to define management needs,
systematically evlaate alternative RME designs

Fund core indicators in perpetuity through central entity with shared resources
Develop integrativéndicators of stream condition

Analyze threats over next 100 years (e.g. population, economic growth, water demands, climate
change) to focus actions and RME appropriately

IV) Fish & Habitat in Estuary/Near Shore Areas

Issues:
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No single group responsible for tracking habitat permits, loss, and degradation in estuary and near
shore habitats

Limiting factors for estuaries are nwell-defined, species specific, and some are unknown

No consistent processes in place for data standardization/consistent methods, data dissemination
among agencies relating to estuarine monitoring

Natural variation in estuarine conditions broadscale radng very difficult

o o o Do D»

Uncertain how talefine andneasurénabitatconnectivityfor estuaries

Overall conclusions/recommendations:

Develop better @anceptal models forunderstanding estuary processes

Promote a range of new remote sensing approaches fanimg estuary monitoring
Promote ongoing workshops to better defiabitat connectivitand how to measure this

Developcommon indicators for estuariaad develogonsistent standardddtacollection, metadata
formass, definitions) forpublishingandsharing thigdata

Work towards a niversal survey desigiwhere appropriate
Undertake aegional status antdend analysis of existing data
Expand esearch on the impacts of toxias almonids and resident fishes

To Do Do Do Do Do To Do

Require a long term funding commitment &iw@ry RME

Action Effectiveness Monitoring

I) Habitat Actions

Issues:
A Difficult to quantify the change resulting from a specific habitaibagr from a group of actions
A Limited funding available for habitat effectivendsIE

A Monitoring is often of insfiicient duration or spatial scope to measure broad changes associated with
habitat action§ ef f ect s | ost i n environment al finoi seod)

Habitat a@tion effectiveness studies are generally undertaken at smaller scales, very difficult to make
inferences to largewatershed, population or ESU scales

Very difficult to find independent Acontrol o s
Approaches/techniques for amuring habitat changery across agencies
Information on habitat project planning, implertegion and results are naadily available

o o Do Do Do

Decision makers on habitat actions (e.g. forest supervisor vs. watershed council membéeetc.)
require different scalmonitoringdesigns to address their particular questions

Overall conclusions/recommetations:

A Identify objective habitat parameters that can be measured accurately and precisely, are responsive to
change, and can also be related to fish population changes, regardless of species
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o Do Do Do o

T

Undertake protocol comparison testo determine which sampgnmethodsmight be beis for
assessing habitat changes

Develop common protocols and training for collection of habitat data (groundbased andyremote
sensedpcross the region to answebitateffectiveness questions at a variety of scales

Encourage comuation and growth of a network of mudtgency collaborations (e.gGolumbia
River BasinPilot Projects,Intensively Monitored WatersheddMWs), Salmon Recovery Funding
Board for determining how best to evaluate habitat and fish response to hahiedties actions at
multiple spatial and temporal scales

Develop aregionally centralized and accessible datalzisaformation on habitat project planning,
implementation and results

Develop pairedvatershed analyses with controls to measure chdngashabitat actions
Expandremote sensing monitoring to evalultbitatresponse at broader scales

Develop approaches to assess the effects of multiple projects (determine what is really required to
address such questions)

Work to establish the analytichhkages and causal relationships between habitat/fish responses on a
region by region basis

Improve cost efficiencies for monitoring bywklopng a program of volunteers to collect field data
and tran/support them in this process arelvelop better arrgements between monitoring agencies
and academic research groups

II) Harvest Actions

Issues:

A

o Do Do Do

Unknown amounts of incidental/delayed nadity affect fishery estimates
Limited ability to consolidate harvest data from different fisheries

Harvest metrics ardypically expressed as point estimates and do not characterize variation in
accuracy or precision

Current catch assessments do not allow assessment of fishery impacts at finer scales (e.g., population)
Uncertain what population or production parametegsrapacted by harvest

Overall conclusions/recommendations:

A
A
A

Develop more stoekpecific information to monitor harvest
Beginto monitor demographics of palations in addition to number

Undertake more fish in, fish out analyses that should also addfemsviatble salmon population
(VSP) parameters (e.g., spatial structure and life history diversity)

Determine what specific harvest information is requiredT®chnical Recovery Teams (TRTand
CSMEP analyses (and at what resolutions) and determinehahagst managers need to know about
new policies or analyses related to the other HE

Employ currentstock assessment tools applied in fisheries harvest management (e.g., stock
assessments, run reconstructions, forecasting, goal setting) at subbasitepuomlation MPG,
etc.for userelative to other recovery and restoration actions
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[Il) Hatchery Actions

Issues:

A Limited knowledge oharvest rates and ability of hatcheries to meet harvest goals

A Many currenthatchery monitoring projects are viewed asespecific (uncertain of inferences to
broader scales or broader effectiveness questions)

A Many hatchery effectiveness questions require long time series of data (+10 years)

A Operations and maintenance and RRindingfor hatcheriesire often improperfumped

A While hatchery management has changed (&@m solely harvest augmentation to a mixture of
purposes including supplementation), hatchegegerally still operata the same wags historically
(e.g.,collect broodstock and release progenyhim$ame locations and at the same time every year

A ComprehensivenatcheryRME plans, with the capacity to address many of the decision makers

prioritized information needs, have been developed but remain unfunded

Overall conclusions/recommendations:

A

A

Devebp and implementa sampling desigracrossbroad scales that could overcomehe case
specificity ofcurrent hatchergffectiveness monitoring results

Developa regional database with well defined performance measures and data quality sfandards
hatcherie

Promote the use of new technologies for improved marking and tracking of hatchery populations
(genetics, PIT tags, sonic tags, automated trailers)

Improve our understanding of hatchery effectiveness using rotating release schedules and other
managementlgernatives

Promotethe completiontechnical review and fundirgf broad hatchery RME plans

IV) Hydro Actions

Issues:

A Current wmderstanding of hydrosystem effects variedisly species or typée.g., hatchery fish better
understood than wild fish, chiok better understoode¢h sockeye or lamprey, etc.)

A Hydrosystem effectivenessvaluationsrequire information collected across multipiiestages and
scales

A A lack of explicit decision rules regardirsgnolt to adult survival rateSSARS, Transport/Contro
(T/C) ratios which species are most important, etc

A Hydro RME studies are often prohibited if deented costly in terms of revenue generation,
regardless of the opinions ehvironmentahgencies

A Uncertainty over flowsurvival relationships

A Uncertaintyas to the proximate causes i(i.e., theratio of transporvs. in-river posthydrosystem

SARS9 andlatent mortality
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Overall conclusions/recommendations:

o o Do Do Do o

There is good current monitoring of SARs, need to estasfishificgoals in this regard

IncreasePIT-tagging efforts to attain better evaluations ofilldintegrate information needs across
the varied scales of hydrosystem evaluations

ImplementE P A Daga Quality Objectives (DQO) process for polieyel question identification and
clarification(anapproach currently being undertaken by CSMEP)

Identify hydrosystem effectivenesguestions that will require longer time scales and cannot be
completed in the short term regardless of the level of investment

Develop greater interaction of BiOp plannersi@opeople orhydrogoals with technical groups

Develop experimental designs for deliberate contrasts in actions (flow, spill, transport, hatchery
releases) to stragfy test alternative hypotheses

RME Synthesis and Integration

Issues:

A

To Do Do o

Integrationof current regionalstaus monitoring projects is poor

Difficult to identify M&E commonalities across agencies and determine how to allocate effort
Limiting factors that affect fish populatiomsll vary across MPGs and ESUs

Unclear how to effectively share datad information

Canbét develop or prioritize i nt & bataacihgSthtusM&E obj
Trends and 4 Hs dHatchery, Harvest, Hydrosystem, Habitgt)estons across agencies requires
prioritization at higher policy level

Overall ®nclusions/recommendations:

A
A

o o Do o

Identify limiting factors at population/watershed scale and focus on theisgeigratedmonitoring

Improve Status& Trends monitoring by extending and integrating existing index sites (trend
evaluations) withthe USEPA Enviromental Monitoring and Assessment PrograBMAP)
probabilistic samples (status evaluations)

Identify information inputs that are common across $tatus & Trendsand 4 Hs dHatchery,
Harvest, Hydrosystem, Habitat)

Move away from single use data collectiefforts; build a core set of variablélsat can serve
multiple uses

Integrate sampling desigmmdmonitoring techniques across shared areas of interest

Develop common protocols for both Status & Trend and action effectiveness M&E programs, and
provide canmon training materials to reduce error drift

Identify potential connections with ongoing national programs (and perhaps tie project funding to
some degree of coordination with such programs)

Use limiting factorsanalysego focusmonitoringresources
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To I

Usel i fe cycle models to initially evalwuate weach
survival; concentrate your monitoring on what the model has identified as highest risk elements or
highest uncertainty (where, when, what) relative to costs

Undetake continuing and regulaharedstakeholder meetings, workshops, retreats
Educate policy groups on options and tradffe of monitoring choices
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Executive Summary

The identification of key management questions and their assoritdedation needs
helps define the scope and priorities of Research, Monitoring and Evaluation (RM&E) programs
and projects that support aquatic habitat and fish mitigation and restoration programs in the
Pacific Northwest(PNW). This survey of managemeguestions intended to obtain agency
specific confirmation that these are the key fish and aquatic habitat management questions of
common interest to entities in the PN&gion, and to identify the relative importance of these
guestions and the spatial Ecaf importance.One of the key objectives for the Pacific
Northwest Aquatic Monitoring Partnership JAMP) is to identify regional monitoring activities

(projects and programs) for additional RM&E coordination and planning needs.

Eighteen responses wereceived by September 1, 2006. Of these, three agencies
responded with comments or additional questions only and did not complete the questionnaire:
US Geological Survey, Environmental Protection Agency and NOAA Fishértesse three
agancies indicagd a support for this process and interest in the outcome, but that priorities were
set outside the agency and that it was not appropriate for them to re€piathe. 15 entities that
attempted the survey, not all management questions were assessel,iagigdual entity has
unique mandates and responsibilitiest do not necessarily encompass all aspects of resource

management . Thus, trheesrpeo nasreed ae | neumebnetrs oi fn fit nhoen

Of the state, federal, tribal, and regional entitiest received the survey, 51% responded,
consisting of only federal, state, and tribal groups. Using the main questions, most respondents
placed a high value of importance and funding for both anadromous and residentifesh
Tributary Habitat Managemesection. In contrast, the Predator Management section received
the fewest high importance responses and the fewest funded responses for anadromous fish. For
resident fish, Harvest Management and Predator Management received the least amount of high
importance and the greatest amount of low importance. Due to the duplication of main question
20 regarding predators, no question referenced invasive species and therefore responses to
guestion 21 were omitted and we reference the section as Predator Mantfyjem here
forward. Seeral entities noted the importance of invasive species in their comments and we

regret we did not address this issue in the survey.
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Between anadromous and resident fish, anadromous fish garnered a higher frequency of
high importance, funding, and number of entities who responded. Some entities that consistently
indicated fAhigh i mportanceo and funding for a
Bonneville Power Administration, Colville Confederated Tribes, and Oregonrdega of
Environmental Quality. Between each agehoyvever, the definition of resident fish varied and
may have influenced the variability in responses. Overall, anadromous fish were ranked with a
higher value of importance, were funded more often,gamdered more responses than resident
fish in the survey. When examining the primary and secondary questions, few trends stood out.
For both anadromous and resident fish, the responses to the secondary questions closely followed

the trends of the respsa to the primary questions.

The survey intended to identify existing agreements to fund work related to these
management questions. Presence of funding does not measure the effectiveness of money spent.
We did not attempt to characterize if fundingnadequate (or insignificant) or if funding is
exaggrated or overlapping. We do anticipate that the results of this survey will facilitate
conversations to those ends. Survey responses regarding funding varied; at least one entity noted
theyrespodedwi t h a Ayeso in the funding column i f t
but noted most money came from other institutions (e.g. Bonneville Power Administration or

grants).

PNAMP felt it was important to document resource management questionaresirnb
the Pacific Northwest and, specifically, receive input as to the relative importance of specific
guestions for different management entities. This survey of management questions, along with
PNAMPO6 s adentifp gshdresl moniboring principlesbjectives, needs, and opportunities
was intended to ultimately lead to greateordinaton of aquatic monitoring across the Pacific
Northwest.

PNAMP anticipates the information from this survey will be used to facilitate and inform
the coordinatiorf ongoing regional efforts, prioritization of project funding, prioritization of
technical efforts to develop RM&E approaches, and in the development aheostg
agreements for common RM&E need3.hese activities directly and indirectly support vago
needs, including the state, federal, and tribal monitoring activities related to the ESA, the

Columbia Basin Fish and Wildlife Program under the Power and Conservation Act, the
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Northwest Forest Plan, and other monitoring programs under the purvieweshgental and

norrgovernmental organizations.

PNAMP looks forward to facilitating communication among its partners and others in the
region so that the information gathered via this survey may be instrumental in improving aquatic

resource monitoring ime Pacific Northwest.
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Introduction and Background

The identification of key management questions and their associated information needs
helps define the scope and priorities of Research, Monitoring and Evaluation (RM&E) programs
and projects that suppa@tjuatic habitat and fish mitigation and restoration programs in the
Pacific Northwes{PNW). Identifying information needs jointly across multiple parties and
regional programs can facilitate the integration and-sbating of these programs for more
robust and coseffective information targeting common needs. The Pacific Northwest Aquatic
Monitoring Partnership (PNAMP), the Coordinated Systemwide Monitoring and Evaluation
Project (CSMEPa project within the Columbia River Basin Fish and Wildlife Paogr and
federal andtate RM&E Programs, have all identified the development of management questions
as a key first step for both designing and coordinating RM&E projects and programs. Key
mana@ment questions have been developed under all of thesengrgftorts and have been
reviewed by various technical and policy level grodpee result of this collaborative work is

the list of Management Questions (Table 1) used for the PNAMP survey.

This survey of management questions intended to obtain agpatfic confirmation
that these are the key fish and aquatic habitat management questions of common interest to
enities in the PNWegion, and to identify the relative importance of these questions and the
spatial scale of importancén addition, the sumy askedf information specific to these
guestions is currently being funded. The information from this swweldbe usedy PNAMP
partners and othets facilitate and inform the coordination of ongoing regional efforts,
prioritization of project fuding, prioritization of technical efforts to develop RM&E approaches,

and in the @velopment of cossharing agreements for common RM&E needs.

In November 2005member®f the sameagendes andribes may have participated in
the CSMEP survey of managemenestions that was targeted at information needed to
prioritize CSMEP work efforts. In order to fully capture information about management
priorities, we as&dfor further participation in this similar survey. PNANjBals ardo identify
regional maitoring activities (projects and programs) for additional RM&E coordination and
planning needs. This additional more detailed monitoring swasynitiatedin February2006
and resultseceived by September 1, 2006, are summarized in this report.
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The PNAMPpartners have agreed thaese are critical pieces of information for the
coordination and development of regional RM&E programs that support our common
mana@ment goals and objective#.is the intent of PNAMP to use the results of this survey to
facilitate coordination and collaboration of RME activities desired by PNAMP partners.

Table 1-— List of Management Questions and Sgiestionsncluded in 2006 PNAMP
Management Question survey. This list is the result of collaborative work within PNAMP, the
fedaal RME process, and other regional collaborative efforts.

Q1. Are fish populations meeting population level objectives under federal or state mandates?
What is the size of adult anadromous and resident fish populations?
What is the distributionfdish populations?
What is the population growth rate of fish populations?
What is the freshwater productivity of fish populations?
What is the age structure of fish populations?
What fraction of the spawners of fish populations is of hatchery origin?
How frequently do fish spawn?
What life history types make up different populations?
Are escapement or population size goals for ESU or DPS population groupings
adequately defined and being met?
Q2. Are aquatic, riparian, and upland ecosystems being dedyaestored or unchanged
relative to desired conditions or objectives?
a. What is the biological condition of spawning and rearing habitat for fish populations?
b. What is the physical condition of spawning and rearing habitat for fish populations?
c. What is thewater quality in spawning and rearing habitats for fish populations?
Q3. What actions are most effective at addressing the limiting factors preventing achievement
of habitat or fish performance objectives?
a. Did all tributary habitat actions in aggregdor a fish population increase juvenile
suvival or adult abundance, compared to a similar fish population with few or no habitat
actions?
b. What contribution did all tributary habitat actions for a fish population make toward
increasing the population guoh rate?
c. Did a single tributary habitat action increase local fish abundance or distribution, or
improve local environmental conditions, compared to a similar control or reference site?
d. Did some classes of actions (e.g., riparian restoration actionsjmpdvétter than other
classes (e.g., passage improvement actions) in improving localized conditions or sub
population juvenile survival rates?
Q4. What are the limiting factors or threats preventing the achievement of desired habitat or
fish performane objectives?
a. What is the relationship of habitat processes and functions of upslope, riparian, and
aguetic systems to biological and environmental habitat attributes?
b. What is the relationship of habitat attributes, processes, and/or functions to fish and
wildlife abundance, productivity, and diversity?
c. Are there delayed mortality effects of tributary habitat conditions for migratory fish?

S@moo0oTy
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Q5. Are salmon and steelhead meeting juvenile and adult hydro passage performance
objectives?

a. Are smolts achievingurvival standards prescribed in the NOAA Biological Opinions?

b. Are adults achieving survival standards prescribed in the NOAA Biological Opinions?
Q6. What is the magnitude of post release mortality or stress associated with transporting
smolts?

a. Underwhat conditions does in river passage Yyield higher Smolt to Adult Ratios (SAR)

than transport?

b. Is transport appropriate for some locations and not others?

Q7. Do fish migrating iAriver through the hydro system incur delayed mortality?

a. What is the magtude of such effects?

b. What are the causes and can they be rectified?

Q8. Are aquatic, riparian, and upland ecosystems of the estuary being degraded, restored or
unchanged relative to desired conditions or objectives?

a. To what quantitative extent are \&eoiding further loss to existing shallow water

wetland habitat and restoring degraded habitats?

b. What is the amount of habitat that is restored annually for each habitat type and for each

reach of the estuary?

c. What is the index of habitat connectivity keach and its status/trend?

Q9. What are the status/trends in attributes of the estuary, plume, and ocean ecosystems?

a. What are estuary habitat physical properties?

b. What are estuary fish population properties?

c. What are estuary hydrograph and wateriguproperties?

d. What are the environmental conditions and ecology in the plume and ocean relative to

anadromous and resident fish production and survival?
Q10. What actions are most effective at addressing the limiting factors preventing achievement
of habitat or fish performance objectives in the Estuary or Ocean?

a. What is the cumulative effect of multiple habitat restoration or protection projects on the

estuary ecosystem?

b. What are the effects of hydrologic reconnection projects (e.g., dike breachdglenew

gates and culverts) and revegetation projects on the estuary?

c. What possible changes to hydro power operations might improve habitat conditions in

the estuary for salmonids?
Q11. What are the limiting factors or threats in the estuary preventinghievexment of desired
habitat or fish performance objectives?

a. What is the ecological importance of the estuary and oceanic plume to the viability and

recovery of fish populations?

b. What are the effects of toxics in the estuary on fish populations?

c. What arehe causal mechanisms affecting survival of juvenile salmon during their first

months in the ocean?

d. What is the survival rate by species of fish migrating downstream through the estuary?
Q12. What effect do hatchery programs have on natural ecosystemtargdfish health?

a. What is the relative proportion of hatchery spawning fish compared to wild fish

popuktions?
Q13. To what extent can hatcheries be used to assist in meeting harvest management goals or
maintain the viability or conserve the genetic ®gaf natural fish populations?
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a. Can hatchery reforms and new programs reduce the deleterious effects of artificial
production on listed populations, theretxyntributing to increased viability and a
reduction in extinction risk for affected natural popialias?

b. Can properly designed intervention programs using artificial production make a net
postive contribution to recovery of listed populations?

Q14. What is the reproductive sess of hatchery fish spawniigthe wild relative to the
reproductive sccess of wild fish?
Q15. What are the harvest rates on wild and hatchery harvest management groups?

a. What is the uncertainty around harvest point estimates?

b. What are the estimates of population size and escapement for each harvest management
group?

c. What isthe target and nontarget harvest and when is it projected to reach allowable
levels?

Q16. Are new selective gear types effective at harvesting?
Q17.Are there delayed or incidental mortality effects associated with fish harvest?

a. What is the postelease grvival of fish caught in a selective fishery compared to fish
that were not harvested?

Q18. What is the impact of predators on juvenile fish?

a. What are the nesting distribution, colony size, and colony productivity for avian
precktors?

b. What are the fish gssumption rates of major avian predators?

c. What are the consumption rates of major pisciverous predattirs j€olumbia River
Basin]?

Q19. What is the impact of predators on adult fish?

a. What are the consumption rates of mammalian predators (marine)?

Q20.What are the most effective management alternatives/actions that could be used to reduce
the impact of predators?

a. What is the effect of alternative management alternatives/actions used to reduce the
impact of avian predators?

b. What is the effect of managentelternatives/actions used to reduce the impact of
pisdverous predators?

Q21. What are the most effective management alternatives/actions that could be used to reduce
the impact of predators?

Methods

In February 2006, electronic surveys were emaildeNAMP members and other
enities responsible for aquatic resource management in the Pacific Northwest, including state
(California Department of Fish and Garf@DFG), Idaho Department of Fish and Ga(i2FG),
Idaho Office of Species Conservatig@SC) Montana Fish, Wildlife, and ParkMFWP),
Oregon Department of Environmental Qua(@DEQ), Oregon Department of Fish and Wildlife
(ODFW), Oregon Department of Fores{@DF), Oregon Watershed Enhancement Board
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(OWEB), Washington State Department of Ecold@yDE), Washington State Department of

Fish and Wildlife(WDFW), Washi ngton State Gove(WsBRO) s Sal m
Washington State Interagency Committee for Outdoor Recre@ibhC)), federal (Bonneville
Power AdministratiofBPA), EnvironmenthProtection AgencyEPA), National Park Service
(NPS) National Resources Conservation Ser¢dBCS) National Oceanic and Atmospheric
Administration Fisheries ServigflOAAF), US Army Corps of Enginee(6JSACE), US Bureau

of Land Managemer{tJSBLM), USBureau of ReclamatiofUSBR), USDA Forest Service
(USFS) US Geological SurveUSGS) US Fish and Wildlife ServicRJSFW)), tribal

(Affiliated Tribes of Northwest Indiaf&TNI), Columbia River Irgr-Tribal Fish Commission
(CRITFC), Colville Confederatedribes(CCT), Northwest Indian Fisheries Commission

(NIFC)) and regional entities (Bonneville Environmental FoundatigteF), Columbia Basin

Fish and Wildlife Authoritf CBFWA), EcoTrust, Northwest Power and Conservation Council
(NWPCC) Pacific States Mame Fisheries CommissiqPSMFC) The Nature Conservancy
(TNC)). CRITFCforwarded the survey to their participating tribes who responded as individual
tribes Confederated Tribes and Bands of the Yakama N@¥#dl), Nez Perce TribéNPT)).

Each agency waasked to provide a single politgvel response reflecting their
perspetive on importance of these particular resource management questions, spatial scale, and
funding provided by their agency for tasks intended to help answer these questions. Résponden
were also asked to provide any additional questions relevant to their agency, in order to fully
capture regional needs.

Analysis and summary of returned questionnaires were completed in Microsoft Excel and
Statistical Analysis Software (SAS). Respanaee summarized by question and respondent in
Tables 2 and 3 below and in Appendix Tables B1 and B2. Frequencies presented (of response
categories and funding) reflect all responses received; that is, we did not attempt to identify and
adjust for variouseasons an entity chose not to respond (for example, whether or not the entity

is responsible for a given topic or chose to not reply for other reasons).
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Results

Eighteen responses were received by September 1, 2006. Of these, three agencies
resporded with comments only and did not complete the questionnaire: USGS, EPA and NOAA
Fisheries The US Geological Survey stated thahasnrregulatoryscience agencyt is
inappropriate to hoo or prioritize natural resource management prioritielwever, the
USGS wanted t o i n dntecesidaee cangruent with the undedyagpcesniées
of the questionnaire in th#teywish to know the management prioritiestseycan use them to
directtheir science capabilitiesSimilarly, the EPA esponse indicated a support for this process
and interest in the outcome, but that priorities were set outside the agency and that it was not
appuopriate for EPA to respondNOAA Fisherieswas not comfortable merging these specific
guestions withtheagemy 6 s own | i st of specific questions,

specific questions (Appendix C).

Responses are summarized in Figures 1 and 2, Tables 2 and 3 and Appendix Tables B1
and B2: (Figures 1 and 2 and Tables 2 and 3 are primary questides\wpendix Tables B1
and B2 show responses to all questioi&ch respondent was asked to consider these questions
relative to anadromous and resident fishes; results are presented in separate graphics (Figure 1,
Table 2 and Appendix B1 are anadrombsis; Figure 2, Table 3 and Appendix B2 are resident
fish.) Of the 13 entities that attempted the survey, not all management questions were assessed,
as each individual entity has unigue mandates and responsibilities. Thus, there are a number of

Aneeponseo el ements in the results.
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Figure 1.— Importance rating of management questionaf@dromous fishas percentage of agencies responding to the PNAMP
Management Question Survey (2006)

N: The number of responses to the question-(esponse to inglidual questions excluded).
Rating criteria:

High (H): Management Question and Information is: a) a direct responsibility of your agency or tribe through a legal mandate or
other regional commitment; b) needed to plan, implement or adapt actions by gocy agtribe that are legally mandated; or c) are
necessary for your agency or tribe to monitor or regulate legally mandated performance objectives or policies.

Medium(M): Management Question and Information has no legal or other binding performancéments) but your agency or
tribe thinks it is a critical monitoring information need for regional planning, policy development, implementation amgpement
of actions for recovery or maintenance of a species and should be ranked high relativeinéoothation needs for funding
allocations.

Low (L): Management Question and Information has a low value to your agency or tribe for regional planning, policy development,
and/or management of actions and should be ranked low relative to other infornestds for funding allocations.

0%

N = 14

Q2. Are aquatic, riparian, and upland ecosystems
being degraded, restored or unchanged relative to
desired conditions or objectives?

Q1. Are fish populations meeting population level
objectives under federal or state mandates?
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Figure 1.— Importance rating of management questionaf@dromous fish(continued)

L L
0% 0%
14 14
Q3. What actions are most effective at addressing the Q4. What are the limiting factors or threats
limiting factors preventing achievement of habitat or preventing the achievement of desired habitat or fish
fish performance objectives performance objectives?
=13
Q5. Are salmon and steelhead meeting juvenile anc Q6. What is the magnitude of post release mortality
adult hydro passage performance objectives? or stress associated with transporting smolts?
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Figure 1.— Importance rating of management questionaf@dromous fish(continued)

Q8. Are aquatic, riparian, and upland ecosystems of
the estuary being degraded, restored or unchanged
relative to desired conditions or objectives?

Q7. Do fish migrating irriver through the hydro
system incur delayed mortality?

Q10. What actions are most effective at addressing the
limiting factors preventing achievement of habitat or
fish performance objectives in the Estuary or Ocean?

Q9. What are the status/trends in attributes of the
estuary, plume, and ocean ecosystems?
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Figure 1.—Importance ratingf management questions fmmadromous fish(continued)

N =13

Q11. What are the limiting factors or threats in the
estuary preventing the achievement of desired Q12. What effect do hatchery programs have on
habitat or fish performance objectives? natural ecosystem and native fish health?

N =14

Q13. To what extent can hatcheries be used to assist in Q14. What is the reproductive success of hatchery
meeting harvest management goals or maintain the viability or fish spawning in the wild relative to the reproductive
conserve the genetic legacy of natural fish populations? success of wild fish?
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Figure 1.— Importance rating of management questionaf@dromous fish(continued)

Q15. What are the harvest rates on wild and hatchery

harvest management groups? Q16. Are new selective gear types effective a

harvesting?

Q17. Arethere delayed or incidental mortality effects Q18. What is the impact of predators on juvenile
associated with fish harvest? fish?
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Figure 1.— Importance rating of management questionaf@dromous fish(continued)

Q19. What is the impact of predators on adult fish

51

N=14

Q20. What are the most effective management
alternatives/actions that could be used to reduce the
impact of predators?



Figure2.— Importance rating of management questionsdsident fishas percentage of agencies responding to the PNAMP

Management Question Survey (200&)uestions 5 and 6 were omitted as the questions were not applicable to resident fish.
N: Thenumber of responses to the question {response to individual questions excluded).

Rating criteria.

High (H): Management Question and Information is: a) a direct responsibility of your agency or tribe through a legal mandate or
other regional commitmenib) needed to plan, implement or adapt actions by your agency or tribe that are legally mandated; or c) are
necessary for your agency or tribe to monitor or regulate legally mandated performance objectives or policies.

Medium(M): Management Question ahdformation has no legal or other binding performance commitments, but your agency or
tribe thinks it is a critical monitoring information need for regional planning, policy development, implementation amgpement
of actions for recovery or mainteranof a species and should be ranked high relative to other information needs for funding
allocations.

Low (L): Management Question and Information has a low value to your agency or tribe for regional planning, policy development,
and/or management of a&mts and should be ranked low relative to other information needs for funding allocations.

=13 =13
Q1. Arefish populations meeting population level Q2. Are aquatic, riparian, and upland ecosystems
objectives under federal or state mandates? being degraded, restored or unchanged relative to

desired conditions or objectives?
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Figure 2— Importance rating of management questionsdsidentfish (continued)

N =13

Q3. What actions are most effective at addressing the
limiting factors preventing achievement of habitat or
fish performance objectives?

N =13

Q7. Do fish migrating imiver through the hydro
system incur delayed mortality?
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N =13

Q4. What are the limiting factors or threats
preventing the achievement of desired habitat or fish
performance objectives?

H
0%

N=11

Q8. Are aquatic, riparian, and upland ecosystems of
the estuary being degraded, restored or unchanged
relative to desired conditions or objectives?



Figure 2— Importance rating of management questionsdsidentfish (continued)

N=11

Q9. What are the status/trends in attributes of the
estuary, plume, and ocean ecosystems?

0%

N =10

Q11. What are the limiting factors or threats in the
estuary preventing the achievement of desired habitat
or fish performance objectives?

H
0%

N=11

Q10. What actions are most effective at addressing the
limiting factors preventing achievement of habitat or fish
performance objectives in the Estuary or Ocean?

N =13

Q12. What effect do hatchery programs have on
natural ecosystem and native fish health?
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Figure 2— Importance rating of management questionsdsidentfish (continued)

N =13
Q13. To what extent can hatcheries be used to assist in Q14. What is the reproductive success of hatchery
meeting harvest management goals or maintain the viability fish spawning in the wild relative to the reproductive
or conserve the genetic legacy of natural fish populations? success of wild fish?

Q15. What are the harvest rates on wild and

hatchery harvest management groups? Q16. Are new selective gear types effective al

harvesting?
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