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LIST OF ACRONYMS

AMIP Adaptive Management Implementation Plan

AREMP Aquatic and Riparian Effectiveness Monitoring Program
BPA Bonneville Power Administration

CCT Colville Confederated Tribes

CDFG California State Department of Fish and Game - Coastal Watershed Planning and Assessment Program
CHaMP Columbia Habitat Monitoring Program

CRITFC Columbia Inter -Tribal Fish Commission

DEM Digital Elevation Model

DEQ Department of Environmental Quality

DPS Distinct Population Segment

EMAP Environmental Monitoring and Assessment Program (USEPA)
ESU Evolutionarily Significant Unit

GIS Geographic Information System

GRTS Generalized Random-Tessellation Stratified

IMW Intensively Monitored Watershed

ISEMP Integrated Status and Effectiveness Monitoring Program
ISRP Independent Science Review Panel

MERR Monitoring, Evaluation, Research, and Reporting plan (NPCC)
NOAA National Oceanic and Atmospheric Administration
NWFSC Northwest Fisheries Science Center (NOAA Fisheries)
NPCC Northwest Power and Conservation Council

NPT Nez Perce Tribe

NREI Net Rate of Energy Intake

OBMEP Okanogan Basin Monitoring and Evaluation Program
ODFW Oregon Department of Fish and Wildlife

PFC Properly Functioning Condition

PIBO PACFISH/INFISH Biological Opinion

PNAMP Pacific Northwest Aquatic Monitoring Partnership

QA Quality Assurance

QC Quality Control

RBT River Bathymetry Toolkit

SRSRB Snake River Salmon Recovery Board (Washington)
TIN Triangulated Irregular Network

UCSRB Upper Columbia Salmon Recovery Board

USBR US Bureau of Reclamation

USGS US Geologic Society

USEPA US Environmental Protection Agency

UTM Universal Transverse Mercator

VSP Viable Salmonid Population

WDFW Washington Department of Fish and Wildlife

YN Yakama Nation
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[. INTRODUCTION

The purpose of the Columbia Habitat
Monitoring Program (CHaMP) is to im-
plement a habitat monitoring protocol
for fish habitat status and trends
throughout the portion of the Columbia
Basin that is accessible to anadromous
salmonids using a programmatic ap-
proach to standardized data collection
and management that will allow effec-
tive data summarization at various spa-
tial scales important for the management
of fish and habitat.

.Lessons Learned:

e KMQs, Principles, ISRP concerns,
and Project Implementation

This chapter contains an organized
list of Lessons Learned bullets on topics
covered in more detail in the later two
chapters. The bullets are ordered in a
way that makes sense programmatically,
that is, they address key management
guestions (KMQs) first, NPCC/ISRP con-
cerns second, and programmatic ques-
tions third.

The bullets are written in two parts: a
statement about what was learned, fol-
lowed by a recommendation to manag-
ers about how to proceed. Each bullet
also refers the reader to the section(s) of
this document where supporting infor-
mation and interpretations can be found.

In cases where a clearly superior ap-
proach has not been identified (i.e., there
are multiple options) or when more con-
sideration is required by managers, the
recommendation is for managers to con-
sider the options and make a decision.

The CHaMP project began as a col-
laboration of federal, state, tribal, and
private sector partners to address the
2008 Biological Opinion for the Federal
Columbia River Power System (BiOp), as
modified by the 2009 Adaptive Manage-
ment Implementation Plan (AMIP). The
BiOp calls for habitat restoration in tribu-
taries as a means of mitigating losses of
salmon and steelhead through operation
of the mainstem Columbia and Snake
River hydroelectric system.

Data Review:
e What we learned from the 2011 data

This chapter explores the data relevant
to the questions being asked of the
CHaMP project. The focus of this chapter
is to answer programmatic questions
relating to the KMQs, NPCC principles,
ISRP concerns, and project feasibility.

Interpretations and discussions based
on data from the 2011 pilot year (399
surveys at 338 unique sites) are pre-
sented. The data include 78 habitat met-
rics calculated from measurements taken
using the CHaMP protocol and tools
during each survey. There is currently
redundancy within the metrics; however,
the list will be truncated to an optimized
list of only the most relevant and instruc-
tive metrics after the three year rotating
panel design that CHaMP uses has fin-
ished its first cycle, and when we are
able to clearly define temporal variability
in the habitat and fish data.

A specific approach to interpreting the
CHaMP 2011 data at three spatial scales
is also presented; in the future, other
approaches will likely be possible. The
utility of the CHaMP dataset will in-

crease in subsequent years as the sample

size increases and as more sophisticated/
predictive habitat indices are developed.
Policy and technical input will be re-
quired to choose the best approach(es)
and refine the tools to address KMQs.

CHaMP was first proposed in 2010
for implementation in 26 Columbia Basin
watersheds. As a result of scientific and
policy level reviews of the program by
the Independent Science Review Panel
(ISRP), Northwest Power and Conserva-
tion Council (NPCC), Bonneville Power
Administration (BPA) and others, it was
implemented in 2011 as a pilot project in
eight Columbia Basin watersheds. This
document is the CHaMP 2011 Pilot Year
Lessons Learned Synthesis Report.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEET
]

The CHaMP 2011 Pilot Year Lessons Learned Project Synthesis Report is organized into three main chapters described below. .

Implementation Review:

e What we learned from project im-
plementation and how it could it be
made more effective

This chapter summarizes the lessons
learned during implementation of
CHaMP in the 2011 pilot year that are
relevant to improving future implemen-
tation. Each element of the project is dis-
cussed, by topic area. A common format
is used so that information is easy to
find, and a succinct summary of infor-
mation is provided for each topic.

The implementation review presents
how each CHaMP element was devel-
Ox1 EWEOEwWDOXx Ol 61 601 EQw-
EQEwW?6T EQw#PEOzUw6OUOD?
mendations for improving each element
in future years. Potential options are
provided in cases where there is not one
clear recommendation.
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1. LESSONS LEARNED: KEY MANAGEMENT QUES TIONS, NPCC

PRINCIPLES, ISRP CON CERNS, AND PROJECT IMPLEMENTATION

EEEEEEEEEEEEEEEEEEEEEEEEEEEDR
During the process of developing the Standardized salmonid habitat data,
CHaMP project, BPA and regional deci- collected at sites capable of characteriz-
sion makers developed and posed a set ing conditions throughout the Columbia
of key management questions (KMQs) to Basin, are required to answer the KMQs.
CHaMP project developers. The KMQs Through pilot project implementation in
were drawn from the 2009 Columbia 2011, CHaMP collected such data at 338

CHaMP provides the building blocks
for answering these
Key Management Questions

e What are the tributary habitat limiting
factors or threats preventing the
achievement of desired tributary habitat
performance objectives?

River Basin Fish and Wildlife Program unique sites representing 15 focal spe-
document  (http://www.nwcouncil.org/ cies/major population groups within ° V\_/hat are the_ f9|at'9n3h'ps be_tween
library/2009/2009-09/Default.asp) and  eight BPA-funded subbasins and the tributary habitat actions and fish sur-

. . . vival or productivity increases, and what
were also part of the 2008 FCRPS BiOp. Asotin subbasin (see Table 1). These sub- actions are most effective?

basins represent a subset of what could
ultimately be 26 focal species/major
population groups from 19 subbasins in
the Columbia Basin if CHaMP is imple-
mented at its full design capacity.

In March 2011, the ISRP, in its Re-
view of the Columbia Habitat Monitor-
ing Program (CHaMP) Protocols (ISRP
201110, March 30, 2011 http://
www.nwcouncil.org/library/isrp/

Which actions are most cost-effective at
addressing identified habitat impair-
ments ?

pf EEEEEEEEEEEEEEEEEEEEEEEEEEESR
FEEEEEEEEEEEEEEEEEEEEEEEEEEESN

pling visit, which can be rolled up into

isrgZQll—lO.Qdf) posed another set of Chapter lll, Data Review, intrpduces 22 habitat indicators. These indicators
guestions to CHaMP developers. The the dataset that was collected in 2011. may be calculated at the subbasin scale,
NPC(_: provided gthi_rd seF of important AIt_ogether_,. ha}bitat_ data frorr_1_ 399 for which CHaMP was originally de-
questlons_a_nd directions in its June 10, unique visits, .|nc.IL_1d|ng repeat visits as signed, or at smaller scales, such as the
2011 decision dogurr_1ent. In this docu- part_ of tyvo variability studies gnd visits assessment units used by expert panels
ment, the NPCC indicated support for to sites in the non-CHaMP project Inten- or for reaches studied in IMWSs.
the concept of a coordinated, standard- sively Monitored Watersheds (IMWSs) in
ized approach to monitoring habitat the Entiat, Lemhi, John Day, and Asotin There is currently redundancy within
characteristics and evaluating the effects  rivers, were collected following these 78 habitat metrics, but this is bene-
of changes in those characteristics, so "' E, / zUw UOEOEEUEDaAI Efigiak duing e degalppnenicphage of
long as the federal agencies followed or  methodologies. In the final dataset, to be CHaMP as we continue to explore and
incorporated certain NPCC principles published and released to the public develop the most predictive and applica-
during the development of CHaMP. upon distribution of this report (in April ble fish/habitat relationships. This list of
2012), 78individual habitat metrics were metrics will be truncated to an optimized

The KMQs, NPCC and ISRP ques-
tions presented above, and a summary of
the implementation review described in
detail in Chapter IV, are described in the

measured or calculated for each sam- list of Only the most relevant and instruc-
tive metrics, perhaps as soon as 2014,

sections that follow. Table 1. Summary of 2011 sites surveyed with CHaMP protocol and tools
CHaMP ISEMP Total Sites Surveyed With
Key Management Sites IMWs CHaMP Protocol and Tools
Questions Methow 25 25
Entiat 16 60 76
As mentioned above, BPA and re- Wenatchee 23 23
gional decision makers developed and Tucannon 24 24
posed a set of KMQs to the CHaMP de- South Fork Salmon 25 8 33
;/eloplgrf (fsE? the textt. box) 0_|r_1hth|s page Lemhi 25 17 42
or a list of these questions). These ques-
tions were drawn from the 2009 Colum- John Day 50 9 59
bia River Basin Fish and Wildiife Pro- Upper Grande Ronde | 56 56
gram document and were also part of the BPA-Funded Total 244 94 338
2008 FCRPS BiOp. * |n addition to these sites funded by BPA through CHaMP or ISEMP, 10 sites in the Asotin were

funded/surveyed by Washington SRSRB and 13 sites were surveyed in coastal streams of Califor-
nia by CDFG| Coastal Watershed Planning and Assessment Program.
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after the three year rotating panel design
used by CHaMP has finished its first

OPal wUOT EQw?" ' E, / wE OQdihguicE §dtud an® Gdndy & Enell as

dress all of these [key management]

effectiveness monitoring at the project

EAEOI wEOGEwWPI zUI wEEOIQWUOWEOD EVUOW & EH u BOI wscale; dcrass thexColtntbig 8dsii tegion.

temporal variability in the habitat and
fish data.

Interpretive tools are required to
answer the KMQs described previously.
In Chapter Ill, we illustrate one approach
(the habitat quality index derived from
CHaMP habitat and concurrent fish
data) that interprets the 2011 dataset at
three spatial scales: the subbasin scale,
the assessment unit/HUC5S scale, and the
site-level scale. At each scale, we show
how habitat can be easily interpreted/
evaluated in ways that could inform
restoration action prioritization, identifi-
cation of limiting factors, and ways to
evaluate/quantify action effectiveness. In
the data summary and interpretation
section of Chapter Ill, we demonstrate
that one year of CHaMP data provides a
comparable diagnoses of conditions
within the Wenatchee subbasin as exist-
ing data (five years of data collected by
ISEMP using the Upper Columbia habi-

tat monitoring protocols; https://
isemp.egnyte.com/h-

s/20120330/46a02dc2e0af4dpeand pro-
fessional judgment (by the Upper Co-
lumbia Expert Panel), and is consistent
with existing restoration action prioriti-

zation. Specifically, we show that
CHaMP interpretive tools and data can

El wOUI EwOOWDHET OUDPI a w Wil thke setefal years bf Gabetio amite GtE w
PEEE>wi EEPUEUWEUw OO0 rheaningiuk ardvizis.E CHapliew B/E d@5 w

We posit that this demonstration sug-
gests that CHaMP will be even more
valuable in watersheds that do not bene-
fit from the large amount of data avail-
able in the Wenatchee. Finally, the utility
of the CHaMP data set will increase in
future years as the sample size increases
with completion of the three year design
and as more sophisticated/predictive
habitat indices are developed (e.g., the
NREI, change detection), and as interpre-
tive models are developed.

A process whereby scientists and
policy managers work together to select
and adjust the appropriate interpretive
tools is also required to answer the
KMQs. The ISRP, in their March 2011
review of CHaMP, was the first to recog-

this point by directing the agencies to

CHaMP demonstrated that it met these

PEIYI OOxw U7 1 wEOEOa U b gorlOOneatlyYeted tegatiinQ@w E O E w

reporting elements of habitat effective-
ness monitoring to accompany CHaMP

060PUOUDOT w EGOUDUUI O
1IXUIUIOUEUDY$

YDl P82 uw
NOAA, USBR, NPCC, and other agen-
cies agreed, during a policy roundtable
discussion at the November 2011
CHaMP post-season meeting, that the
community must engage collectively to
answer these questions. Such collective
engagement, they decided, will require a
forum around which the technical, pol-
icy, implementation, and management
objectives and roles can be reconciled.
This forum would build the analytical
framework necessary to translate
CHaMP data into answers to KMQs.
Therefore, CHaMP data are a foundation
upon which answers to the KMQs can be
developed within an analytical frame-
work geared specifically to developing
answers useful to policy decision mak-
ers. CHaMP data will also be useful to
others (e.g., restoration practitioners)
because it could provide additional guid-
ance for individual projects and pro-
posed work.

Finally, a sustainable program is re-
quired to answer the KMQs because it

scribes the lessons learned through im-
plementation of CHaMP in the 2011 pilot
year.

KMQ: Describe how your project
actively supported the coordination and
standardization of regional and project -
specific monitoring efforts with other
federal, state, and tribal monitoring

programs including the development
and adoption of standard requirements

for metrics, sample designs, data
collection protocols, data dictionary,
metadata, and data access.

The CHaMP project was designed
specifically to develop a coordinated and
standardized approach to habitat moni-

Collaboration : Project collaborators

the 2816! Ipll%t%\%/ﬁef fegjerallﬁﬁz

prlvate entities. In addltlon two
groups not funded by BPA ((i.e., the
California State Department of Fish &
ning and Assessment Program, and con-
tractors hired by the Washington State
Snake River Salmon Recovery Board
(SRSRB) to monitor the Asotin River
watershed)) also participated as collabo-
rators during the entirety of 2011 project
implementation . While data from Cali-
fornia and the Asotin were not used in
the analyses presented in Chapter lll,
Asotin data were used in NREI model
validation, and participation by these
groups provided outside expertise and
additional protocol testing while further
demonstrating the utility of CHaMP and
our ability to collaborate across geo-
graphic and institutional boundaries.

Collaboration in 2011 involved com-
mon training, universal participation by
all collaborators in two variability stud-
ies, close collaboration during field sur-
veys and data processing (e.g., ODFW
and CRITFC used shared study designs
and worked well together in the field
and during analyses), patrticipation by
willing collaborators in data analyses
(e.g., CRITFC made notable contribu-
tions to data analyses reported at the
post-season workshop), and all collabo-
rators participated in developing lessons
learned (e.g., ODFW clearly represented
the co-managers views on the utility of
CHaMP data during the post-season
workshop).

The role of the various collaborators
is evolving to its proposed potential;
however, in 2011, there was a heavy em-
phasis on collaborators focusing on data
collection (seeTable 2) The pressure and
numerous challenges of developing the
CHaMP program only weeks ahead of
implementation (e.g., the final protocol
was published a few days before train-
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ing; data capture tools were beta tested
during the field season; data quality con-
trol and quality assurance tools were
completed just in time for data analysis
and final reporting) made it very diffi-
cult to spend the time and effort neces-
sary for more robust collaboration.

All pilot project collaborators have
been invited to participate in ongoing
efforts to refine the habitat protocol and
workflow for 2012 (e.g., CRITFC is lead-
ing development of a riparian monitor-
ing module, etc) to respond to the 2011
lessons learned. The relative ease of col-

laboration and high level of productivity
among the 2011 collaborators suggests
that expanding beyond the pilot level
and bringing on additional collaborators
will be both feasible and fruitful. Once
fully expanded, CHaMP is anticipated to
involve, in addition to 2011 pilot project
collaborators, participation from a wider
range of federal (USGS), state (WDFW),
and tribal (YN, NPT, CCT) entities.

One uncertainty is the relative level
of willingness new collaborators will
have to adopt the standardized CHaMP
approach. Entities that are willing or

Table 2. CHaMP collaborators and roles (pilot effort and full program)

eager to participate and use CHaMP
protocols and tools will find collabora-

tion easier than those who may be reluc-
tant to switch from other monitoring

methods.

CHaMP will collaborate with other
programs in the future. In 2012, CHaMP
will explore the possibilities for compari-
son and integration of CHaMP data with
data collected by other programs like
PIBO (the PACFISH/INFISH Biological
Opinion) and AREMP. Collaboration
with the OBMEP (Okanogan Basin Moni-
toring and Evaluation Program) effort is

Collaboration Role

Collaborator

Scientific and policy oversight of the CHaMP project

NPCC with ISRP, BPA, NOAA

Funding

BPA, NOAA

Project Development Leadership (responsible for meet-
ing project deliverables like coordination, protocol de-
velopment, tool development, study designs, data qual-
ity control and assurance, data management and report-

ing)

NOAA, Terraqua Inc., Ecological Research Inc., Quantitative Consultants
Inc., South Fork Research Inc., and Sitka Technologies Inc.

Project Development Participation (participate in coor-
dination, protocol development, tool development,
study designs, data quality control and assurance, data
management, and reporting)

Pilot effort: All the preceding plus ODFW, CRITFC, and CDFG.

Full Program: All the pilot collaborators and all future collaborators who
participate in CHaMP monitoring.

Field Data Collection

Pilot effort: Terraqua Inc. (with subcontractor Tetra Tech EC Inc.), Eco-
logical Research Inc., Quantitative Consultants Inc., ODFW, CRITFC,
and CDFG.

Full Program: The above plus future collaborators who participate in
future CHaMP watersheds.

Data Analysis

Pilot effort: Primarily NOAA, Quantitative Consultants Inc., South Fork
Research Inc., Ecological Research Inc., Sitka Technologies Inc. and Ter-
ragua Inc. with significant participation by CRITFC and ODFW.

Future: Metric generation tools (including the mechanistic models re-
ferred to by the ISRP) will have been built into the CHaMP data manage-
ment system to a level of sophistication that all CHaMP collaborators
(and other entities as well) will be able to access all relevant CHaMP data
and perform any analysis that they would like with the 2011 and future
datasets. At the postseason workshop, ODFW very clearly articulated
that CHaMP data are useful for existing/on -going management ques-
tions and confirmed that the co-managers certainly have the expertise to
analyze data generated by CHaMP.

Data Interpretation

NPCC with ISRP, BPA, NOAA, USBR, CRITFC, ODFW, and the project
development staff all committed (during the 2011 post -season policy
roundtable discussion) to participating in a forum that would develop an
analytical framework for interpreting CHaMP data to best answer the
Key Management Questions.
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planned for 2013. Finally, BPA, USBR,
NOAA, and NPCC are working to de-
velop a framework that will clearly show
where CHaMP fits into the broader
RM&E program.

Standardization : In 2011, the
CHaMP project conducted habitat moni-
toring work in eight watersheds funded
by BPA (Table 1) that previously had
either no habitat monitoring or monitor-
ing that was conducted using several
different protocols, different metrics and
data dictionaries, and disparate data
management approaches. The CHaMP
pilot demonstrated that several groups
could collect a standard set of habitat
metrics using comparable sampling de-
signs, a common protocol, one data dic-
tionary with standard metadata, and
within a single integrated data manage-
ment system that further enforced stan-
dardization by instituting common and
rigorous quality control and quality as-
surance practices. Use of sampling de-
signs with components that were com-
mon across all subbasins facilitated stan-
dardization and helped meet CHaMP
objectives, yet designs were flexible
enough to meet local needs. A joint train-
ing session with universal participation
and the data management system that
standardized reference materials, site
selection practices, and data uploading
and storage procedures also promoted
standardization.

KMQ: Describe how your project
collaborated with regional federal, state
and tribal agencies, and/or non -

governmental entities to establish a

coordinated, standardized, web -based
distributed information network and a
regional information management
strategy for water, fish, and habitat
data.

Two variability studies conducted in
2011 demonstrated that the data col-
lected using CHaMP protocols was stan-
dardized among crews (see Chapter I,
Variability Studies). While variability
between crews was low for many metrics
and high for others, in no case was any
one crew obviously deviating from the
protocol and, intentionally or uninten-

tionally, implementing non -standardized
approaches. Metrics with a high between
-crew variability may still have utility for
trend analysis because they may embody
temporal signals better than other met-
rics; alternately, they may be dropped
from the protocol if such utility does not
become obvious in further testing in 2012
and 2013.

Collaboration between the CHAMP
project and regional federal, state and
tribal agencies, and/or non-governmental
entities participating has roots that ex-
tend back several years within the re-
lated ISEMP program. Since 2003, ISEMP
has been a leading motivator of regional
data management and created and tested
the STEM DataBank, data management
tools like the Automated Template Mod-
ules and Aquatic Resources Schema da-
tabase, and other architecture, and has
also experimented with various aspects
of web-based data management. During
this development, ISEMP staff partici-
pated in regional monitoring and data
management forums (e.g., most notably
in the Pacific Northwest Aquatic Moni-
toring Partnership (PNAMP) data man-
agement leadership team and North-
west Environmental Data Network), and
have participated in the leadership team
for information systems like Monitoring-
Methods.org. Additionally, ISEMP staff
have participated in efforts to standard-
ize how information is described and
organized. For example, ISEMP staff
assisted with the development of the
Salmon Monitoring Advisor website,
which developed guidance on best moni-
toring practices and defines the basic
terminology used for communicating
about statistical study designs for long -
term salmon monitoring programs. This
lexicon has been built into the CHaMP
protocol, study design documentation,
CHaMPMonitoring.org,  Monitoring-
Methods.org, and other regional data
management initiatives.

The expertise of Sitka Technology
&UOUxw EUT O1 OUI Ew (2
during the development of CHaMP.
Sitka had also been developing coordi-
nated, standardized, web-based informa-
tion networks and regional information
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the Pisces contract management software
and the CBFish.org proposal manage-
ment software, and their development of
the regionally accepted MonitoringMeth-
ods.org website, facilitated both the de-
velopment of CHaMPMonitoring.org
and the coordination of the regional
federal, state and tribal agencies, and/or
non-governmental entities using this
new data management system.

Regional federal, state and tribal
agencies, and/or nongovernmental enti-
ties participating in CHaMP all use the
common CHaMPMonitoring.org data
management system. CHaMP collabora-
tors provided critical input in 2011 on

EUxT EOUwOl wOTT wUaulil Oz

utility through use of the system and
participation in the extensive lessons
learned process that CHaMP undertook.
This process included on-line forums,
user surveys, participation in the three -
day post-season workshop, and partici-
pation in drafting this report. CHaMP

collaborators will continue to participate

in changes to CHaMPMonitoring.org as
this system is further developed during

"TE,/ zUwxbOO0wxT EUI

KMQ: Describe how your project

established necessary administrative

agreements to collaboratively
implement and maintain the network
and strategy.

CHaMP handled administrative
agreements for project collaboration pri-
marily as coordinated contracts between
BPA and the various contractors. The
original Fish and Wildlife Program Pro-
posal described the conceptual structure
for CHaMP, and the development of
individual contracts solidified this struc-
ture. One BPA project (number 2011006
00) consolidated most project contracts,
but two other contracts (project numbers
1998016-:00 and 2009004-00) were modi-
fied to facilitate participation in CHaMP
by @OFW &nB QRITE® repEctivaly. Use
of common scope-of-work language in-
cluding common milestones, deliver-
ables, and due dates facilitated coordina-
tion and standardization among these
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tracts required common data manage-
ment system (CHaMPMonitoring.org)
use. More importantly, however, was the
fact that use of CHaMPMonitoring.org
was necessary to interpret and generate
metric data from measurements taken
from the various collaborators. Collabo-
rators essentially had no choice but to
use the common information network
because all the necessary tools were built
into CHaMPMonitoring.org, thereby
ensuring coordinated, standardized, web
-based information sharing.

One area of concern that arose during
the pilot year is the need to develop a
strategy to accommodate what may be
widespread and enthusiastic adoption of
the CHaMP protocol and tools by agen-
cies either funded by BPA or funded by
other entities. It was convenient and de-
sirable in 2011 to accommodate partici-
pation by the CDFG and SRSRB to en-
sure that the tools built for CHaMP were
robust enough to work across geo-
graphic and institutional boundaries,
regardless of the funding source. Other
non-BPA-funded agencies (e.g., USFS,
BLM, and USGS) have expressed similar
interest in the use of the CHaMP proto-
col and tools in the future. The use of the
CHaMP protocol and tools beyond BPA
requirements is valuable, if for no other
reason than to promote the further stan-
dardization of protocols, further estab-
lish the scientific applicability of the pro-
tocol, and to develop larger, more robust
datasets against which to compare Co-
lumbia Basin status and trend data.
However, the logistical challenges of
supporting non -BPA-funded use of the
CHaMP protocol and tools still needs to
be explored and, if appropriate, accom-
modated.

NPCC Principles and
ISRP Concerns

The NPCC provided CHaMP devel-
opers with an important questions and
directions in their June 10, 2011 decision
document. In it, the NPCC supported the
concept of a coordinated, standardized
approach to monitoring habitat charac-

teristics and evaluating the effects of
changes in those characteristics and
called for the federal agencies to follow
or incorporate the following principles in
the development of CHaMP:

e Implement CHaMP in an incremental
approach in selected basins undergo-
ing active restoration and fish and
habitat monitoring;

e Revise and develop CHaMP to ad-
dress Scientific Review in collabora-
tion with ISRP, NPCC and other par-
ticipants in habitat monitoring/
evaluation; and,

e Within one year, the agencies should
develop the analytical, evaluation
and reporting elements of habitat
effectiveness monitoring to accom-
pany CHaMP monitoring consistent

The original project proposal was for
monitoring in habitat supporting 26 focal
species/major population groups in 19
subbasins in the Columbia Basin.
CHaMP developers selected these water-
sheds based on recommendations from
the BiOp tributary workgroup, which
were then reviewed and modified by the
regional process developing the Anadro-
mous Salmonid Monitoring Strategy
which is incorporated into the NPCC
Monitoring, Evaluation, Research, and
Reporting (MERR) Plan by reference.

In 2011 the project scope was scaled
back so that CHaMP could build upon
existing, strong RM&E efforts, such as in
intensively monitored watersheds. As
implemented during the pilot year in
2011, CHaMP collected standardized
habitat data at 338 unique sites and cou-
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should include five elements focused
on integrating viable salmonid popu-
lation (VSP) parameters and compar-
ing different model outputs used.

The NPCC decision document incor-
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Columbia Habitat Monitoring Program

monitoring taking place in each of the
nine pilot subbasins (Table 1).

The pilot approach proved to be a
wise choice and convenient for CHaMP
developers. CHaMP staff and collabora-
torE wofked | a¥ BhéximumOdapadiyl to w
support the pilot effort while, nearly
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ISRP (ISRP 20110, March 30, 2011
http://www.nwcouncil.org/library/isrp/
isrp2011-10.pdf). Therefore, this section
of this chapter simultaneously addresses
both NPCC principles and ISRP concerns
and recommendations.

NPCC Principle : Implement CHaMP in
an incremental approach in selected ba-
sins undergoing active restoration and
fish and habitat monitoring.

ISRP: Field test protocols and habitat
parameters in selected basins to test fo
appropriateness or value.

The CHaMP project categorically
adopted NPCC and ISRP recommenda-
tions to focus initial activities on a subset
of CHaMP watersheds at geographically
diverse locations in the Columbia Basin
where restoration is occurring and where
both habitat and fish population moni-
toring are sufficiently developed.

elements (e.g., protocol, designs, data
management tools, analysis) during this
first year. While additional watersheds
would have brought additional collabo-
rators who would have shared some of
the load, it is quite possible that some
elements of CHaMP would have failed
under the increased workload of a fully
implemented project.

One of the ramifications of the pilot
approach is that the full scope of habitat
data called for in the BiOp will take
longer to be collected and understood. In
particular, this may affect the co-
about fish habitat within the subbasins
not included in the pilot effort.

The level of effort under CHaMP is
forecast to remain at or near pilot levels
in 2012, which will afford time to com-
plete development of CHaMP project
elements. At such a time, the challenges
of building out to full design will be
minimized.

6 March 31, 2012
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NPCC Principle: The overarching pro-
gram goal is cost-effectiveness.

ISRP: We think the statement that a 3-
person crew could sample a site per day
on average may be optimistic for sites
that are located in roadless areas or siteqg
that are otherwise difficult to access,
given the large number of habitat attrib-
utes and the time required for digitizing
channel morphology.

ISRP: We are unsure whether it will be
possible for crews to address possible
field constraints, such as limited time
available for sampling, problems posed
by weather conditions, and logistic diffi-

culties in sampling particular sites.,

while still meeting the expectations of
the CHaMP protocol.

CHaMP developers revised the pro-
tocol after the February 2011 workshop
with the ISRP, particularly in regard to
ensuring that field implementation of the
protocol would meet the overarching
NPCC program goal of cost-
effectiveness, and, consequently, the
ability of field crews to complete surveys
in one day. Original budget directions in
2010 from CHaMP developers to collabo-
rators, at the time CHaMP was originally
proposed, advised that sites should be
completed in a 10 hour day with a 10
percent contingency and, with data proc-
essing, workflow should be planned
assuming that four sites per week could
completed. By the time of the February
2011 ISRP workshop, the field work
completion target was described as a
? U1 ‘pdrsbn-day field survey at 80-90
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the CHaMP protocol. Subsequent to the
ISRP workshop, final protocol develop-
ment still advised this site completion

target but also maximized the amount of
time savings in the field by dropping

measurements, truncating or expediting
measurement methods, using additional
automated tools, and optimizing data
capture with long -term data manage-
ment needs (e.g., quality control, quality
assurance, and data storage).

The last point above related to auto-
mated tool use is an important cost-
savings and standardization feature of

CHaMP: when data capture tools
worked as designed, all data were cap-
tured electronically in the field thereby
minimizing the need for expensive and

gated to spend at a site at two days if
confronted by untenable field conditions.

In such cases, crews were to complete
surveys using a truncated approach that
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experience is that this approach elimi-
nates about 90 percent of quality control
and quality assurance issues that usually
result from transcription errors. While

considerable time (minimum one hour

up to four hours, rough average of two
hours per site) was still spent on topog-
raphic data processing, quality control,
and quality assurance, for each site in
2011, continued development of data
capture tools and practices is on track to
reduce this dramatically in 2012.

The most objective way to summa-
rize and demonstrate that sites were
completed within the one -day allocation
is to compare actual expenses versus
proposed expenses in relation to work
accomplished. The results of such com-
parisons show that CHaMP completed
surveys at 253 of 255 sites (Table 1)
within the budget allocated to six differ-
ent contractors. When the two variability
studies are factored in, CHaMP com-
pleted 314 of 316 planned visits all
within budget.

A reduction in anticipated costs for
field surveys in 2012 further supports the
ability of CHaMP protocols to be per-
formed cost-effectively. At the seven
subbasins funded through BPA project
201100600, total field costs, including
labor for training, data collection, data
QC/QA, and expenses including travel
and consumable equipment costs, and,

annual meetings and other coordination
activities, is forecasted to drop from
about $920,000 in 2011 to about $828,000
in 2012 a 10 percent reduction in costs.

Direct measurements of time spent at
each site, an unrealized goal for 2011, are
intended to be built into data capture
tools in 2012 to help us better quantify,
and control, the expense of field surveys.

To address the ISRP concern that
logistical problems in the field could
limit the ability to complete surveys,
CHaMP developed a rule that would cap
the amount of effort a crew was obli-

ments of the protocol with measure-
ments done with depth rods and tape
measures. The efficacy of this approach
was mixed. During only seven sites of
338 total sites (about two percent of the
total), was the two-day rule imposed.
However, the alternate methods were
not sufficient to adequately capture
many of the topographic metrics gener-
ated through the standard survey proto-
col. While this flexible, alternate ap-
proach was required at less than five
percent of CHaMP sites, development
efforts will be dedicated to ensuring that
the alternate methods used in 2012 will
capture as many of the topographic met-
rics as possible.

NPCC Principle: Develop information
and technology transfer among CHaMP
cooperators.

ISRP: Identify roles for each cooperator
in CHaMP effort.

ISRP: Will cooperators eventually have

the staff expertise not only to collect the
data using CHaMP protocols, but to ef-
fectively understand and use the model-
ing programs and other analytical tools
to support and document the benefits of
their habitat restoration programs?

The CHaMP Data Management Sys-
tem uses a suite of automated/semi auto-
drgt&déqolaj to capture and process infor-
mation, thereby minimizing the time it
takes to convert field measurements into
data meaningful to policy decision mak-
ing and also thereby minimizing data
transcription errors and other quality
control/quality assurance issues. This
data management system includes a
study design and site evaluation tool,
total stations for capturing topographic
surveys, a data logger application for
auxiliary data, geo-processing tools, a
centralized data storage repository, and
a website for reviewing and accessing
data. Collectively, these tools support
data documentation, data capture, qual-
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ity assurance review, backup and archiv-
ing, metric generation, data display,
mapping, and distribution, and lower
the overall cost of data management.

Data collected during the field season
(July 1 through September 30, 2011) were
available to CHaMP collaborators for
analysis by early November 2011. The
final dataset will be published concur-
rent with the distribution of this final
report in April 2012. In future years,
when the data quality control and assur-
ance tools and workflow are optimized
and the lessons learned reporting burden
is less, publication of the final dataset
could be achieved by the end of the cal-
endar year in which it was collected.

For information about cooperator
roles please refer to the discussion about

EOOOEEOQUEUDOOwW UOET U
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and Table 2

NPCC Principle: Revise and develop
CHaMP to address scientific review in
collaboration with the ISRP, NPCC and
other participants in habitat monitoring/
evaluation.

ISRP: Field test protocols and habitat
parameters in selected basins to test fo
appropriateness or value.

ISRP: Resolve differences in habitat
monitoring approaches among other
groups by coordinating and comparison
testing protocols on site.

ISRP: Consider a cautionary approach to

implementation, e.g., initiate several
modestly sized CHaMP protocol tests
(focused, for example, on a range of wa-
tersheds across the Columbia Basi
where both habitat and fish population

monitoring efforts are occurring) in

which different approaches to design,
data collection, data storage, and data
analysis, can be compared to provide a
test of the efficacy of scaling up from
past efforts while still allowing and en-

couraging other promising, or well

proven, efforts to continue.

Appropriateness _and Value : The
CHaMP pilot effort in 2011 (i.e., conduct-
ing monitoring in a selected subset of

uopoboU- Lu

subbasins) was a direct response to the
concern raised by the ISRP and others
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the habitat metrics generated by
CHaMP. The appropriateness or value of
the habitat metrics generated by CHaMP
will eventually be tested in several ways
following the metric inclusion rule set
that CHaMP has incorporated in all
drafts of its protocol (see Bouwes et al.

dropped from the protocol. Eventually,
other metrics will be dropped as well

will become progressively more strin-
gent. For example, as relationships be-
tween CHaMP habitat metrics and fish
productivity are further quantified, it is
likely that a gradation in information
content will be revealed. Some metrics
will prove to be very useful at predicting
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heading at http://champmonitoring.org/
Program/Details/1#documents

In summary, a metric is considered
appropriate or valuable if it has informa-
tion content (i.e., provides information
directly related to salmonid productivity
as shown in scientific literature or analy-
sis), data form (i.e., provides robust sta-

dete
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ble to co ect (i.e., can collected In
field with contemporary tools within a
three-person-day field survey at 80-90
percent of all sites likely to be encoun-
tered).

The full testing of the appropriate-
ness and value of metrics will require at
least two more years of data habitat col-
lection (in pilot subbasins) and perhaps
three years more in subbasins that have
yet to be brought into the project. The
reason that three years of data are impor-
tant is that the study design used by
CHaMP is a three-year rotating panel
design. This means that a complete sam-
ple will take three years in each water-
shed to fully capture the spatial and tem-
poral variability that we anticipate in the
data. Furthermore, the information con-
tent of habitat metrics depends on quan-
tifying relationships with fish metrics
generation of the fish data will also take
time to collect and analyze. For a pre-
liminary discussion of fish -habitat rela-
tionships, please refer to the next section.

Some metrics generated in 2011 that
may appear to perform poorly at captur-
ing spatial variability (status) may turn
out to be valuable in capturing temporal
variability (trends). Only time will tell.
Metrics that do not capture spatial or
temporal variability sufficiently (i.e.,
they fail the data form rule) will be

be less useful. At some time, only the
metrics with the best explanatory power
will be retained and lower -value metrics
will be dropped. It is quite possible that
this empirical process will eventually
result in a significantly reduced habitat
protocol in the future with optimized
cost-effectiveness. This assessment of
value will be enhanced with future wa-
tersheds

Several approaches were used in
2011 to verify whether metrics met the
CHaMP inclusion rules. Feasibility is
best judged by cost and no particular
problems were identified relative to cost.
Data form is best analyzed through vari-
ability testing and information content is
best analyzed by comparing the relative
value of habitat metrics for predicting
fish productivity.

Variability Testing : CHaMP con-
ducted variability tests in 2011 to meet
several ISRP concerns (e.g., spatial roHl
up of data from site to subbasin, demon-
stration of how CHaMP data be used to
meet key management questions, repeat-
ability, and comparability with other
programs, etc.). Please refer to Chapter
Ill, Data Review, for variance decompo-
sition analyses and other data analyses
performed using 2011 pilot year data.

Other Programs: In 2011, CHaMP
protocols were not specifically tested
ETEPOUOwW OUT 1
was not sufficient time to respond to this
ISRP recommendation nor funds to con-
duct those tests in addition to the previ-
ously proposed variability testing. How-
ever, we have demonstrated through the
use of the RBT tool that digital elevation
models produced by CHaMP topog-
raphic surveys can be used to calculate
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rics generated by other programs and,
for most non-topographic auxiliary habi-
tat data metrics, the CHaMP protocol
uses methods that were drawn directly
from other programs like PIBO and the
428%/
Assessment Program (EMAP) effort, so
comparison testing of these metrics
would be a straightforward exercise.

In 2012, CHaMP will explore the pos-
sibilities for comparison and integration
of its data with data collected by other
programs like PIBO. Our understanding

EDI I
programs is that the goal should be opti-
mizing the utility of habitat information
developed by different federal (and state
and tribal) monitoring programs to pol-
icy decision makers, and that this could
best be done at the level of interpretation
rather than the level of field measure-
ments.

For example, it may be that PIBO and
CHaMP measure channel width, channel
depth, fine sediment, and riparian cover
in slightly different ways, yet all of these
metrics need to be rolled up to the site
and subbasin scale for interpretation by
policy decision makers. It is the roll -up
process that will likely be the most effec-
tive way to integrate information from
the two programs and this roll -up proc-
ess would account for other issues like
potential overlap in sample locations.

Adaptive Designs : The ISRP recom-
mendation to implement several
PEDI I
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ISRP: Describe how will the results ob-
tained from monitoring individual sites
PPUT POWEWPEUI UUT T E
entire watershed to advance generaliza-
tions about status and trends in habitat
condition for the watershed as a whole?

ISRP: Re-visit the number of sites (more
sites/less intensity vs. few sites of high
intensity) .

In the data summary and interpreta-
tion section of Chapter lll, we illustrate
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om some |3|osyncra5|es in fish Moni-
toring methods in 2011, the subbasin
scale figures should at least illustrate
how this analysis could be accomplished
in future years. In fact, there are a num-
ber of possible ways to roll up data to the
subbasin scale. Technical experts need to
explore with policy decision makers
what the most important roll ups should
look like.

Also in the data summary and inter-
pretation section of Chapter lll, we illus-
trate several ways to interpret the data at
finer scales of resolution including at the
assessment unit/HUCS5-scale. We use a
case study in the Wenatchee River to
show that CHaMP interpretive results
T1 01 UECQT wOl
answer that has been arrived at in the
Wenatchee with years of data, restora-
tion project planning, and professional
knowledge, suggesting that CHaMP data
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gested an adaptive management ap-
proach to the design of the CHaMP pro-
gram. While we were unable (due to
insufficient planning time and budgets)
to implement several different ap-
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agement fashion, we should, through the
nature of the pilot program and ongoing
lessons learned exercises (including ad-
ditional protocol and analysis develop-
ment) be able to optimize CHaMP

With regard to the ISRP question
about tradeoffs in number of sites vs.
intensity at sites, we have not yet ana-
lyzed the data to specifically determine

Dvs@t?ther a E@Er detr}%% f sm I |tes

pr oduces more coste egtlve 5|gnal
but we mtend to conduct such an analy-
sis.

This question could be examined in
several ways. One approach might be to
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age approach.

pographic survey shots) at fewer sites.
An unpublished study by Bangen &
Wheaton (2012; summarized in Chapter

Fw
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Ill) using CHaMP 2011 data suggests
ways to measure levels of certainty
within  CHaMP  -apographic  surveys.

Bangen & Wheaton (2012) conclude that
the level of effort employed by CHaMP

at each site is adequate for capturing
meaningful changes in channel topogra-
phy. Another way to address this issue
could be to look at more, smaller sites. In
2011, we collected data at higher intensi-
ties (more sites per mile of stream) in at
least two places (i.e. the Entiat IMW and

ISRP: We also suggest that CHaMP pro-
vide a clearer description of how site
selection is influenced, if at all, by prox-
imity to ongoing instream or riparian
restoration actions.

ISRP:&DYI1 Ow "'
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lecting watersheds, it remains to be dem-
onstrated how well the results obtained

through the CHaMP project can be ex-
trapolated to unmonitored watersheds
within the interior Columbia River Basin.

Site selection may be influenced by
proximity to ongoing restoration actions
because the CHaMP study designs bal-
ance two needs: standardization and
flexibility.
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implementing” a basic design W@hln all
watersheds to characterize the status and
trends of selected habitat indicators that
are relevant to the survival and growth
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an within each watershed. Within each
CHaMP watershed, staff use the GRTS
(Generalized Random-Tessellation Strati-
fied) algorithm to select sampling loca-
tions that included 45 sites to be sampled
over a three year period organized into
an annual panel of 15 sites and three
rotating panels of 10 sites each. The basic
CHaMP design supports stratification
(the default stratification framework is
based on geomorphic groupings of sites
into three valley classes (source, trans-
port, and depositional) but other forms
of stratification are possible.

CHaMP allows flexibility because the
basic design structure can be modified to
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meet individual watershed needs, par-
ticularly effectiveness monitoring de-
signs, yet retain the basic probability
structure of site selection and resource
representation. While the standardized,
basic study design may detect some
2101
local restoration projects, these sitelevel
influences will get rolled into the overall
study design. If such influence(s) are
large enough to be detected across the
watershed scale, they will be captured at
the CHaMP status and trend sites, as
appropriate for the stratified design.
These effects can be more explicitly stud-
ied by taking advantage of the flexibility
in the CHaMP designs.

This flexibility accommodates the
integration of special studies (such as
IMWs or studies of restoration actions at
specific sites), allows for increases in the
sample size as funds allow, and permits
the incorporation of legacy sites (sites
with a history of probability based sam-
pling) in the site selection process. Al-
most all CHaMP watersheds incorpo-
rated a change to thebasic design frame-
work, as summarized in Table 7(please
UlTTT UwOObwli

The Entiat subbasin is just one of
several examples of how the proximity
of restoration actions can be incorpo-
rated into the CHaMP study design. In
the Entiat, the subbasin is divided into
two separate sample domains: the 20+
miles of mainstem habitat to be manipu-
lated with a suite of restoration actions
as part of the Entiat IMW, and the re-
maining approximately 65 percent of the
subbasin that is accessible to anadro-
mous salmonids. In this larger area with
few, if any, anticipated restoration pro-
jects, sample sites are allocated according
to the basic CHaMP sample design.
Within the IMW area, however, sample
sites are allocated using a stairstep hier-
archical design. Sites are specifically se-
lected based on known/planned project
treatment areas so that they serve as ei-
ther treatment or control sites. Therefore,
site proximity to restoration actions is
specifically built into the design. Both
sample designs allow habitat informa-

I E U2 usEale wssdcibted Wit U |
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tion to be rolled up to the domain level,
and then merged to provide the overall
picture for the subbasin.

As presented Chapter lll, Data Re-
view, CHaMP and ISEMP are currently
examining empirically -derived  fish-
habitat relationships in several sub-
basins. Our understanding of how
CHaMP data could be extrapolated to
unmonitored watersheds will be signifi-
cantly advanced by additional develop-
ment of these relationships. Spatial and
temporal signals in these relationships
will guide how CHaMP data may be
used in other areas.

ISRP;: $YEOUEUT w 071

UUEOEEUE~» wOl OUDE

cial sites.

The ISRP asked that CHaMP con-
sider monitoring agricultural pesticides,
pharmaceuticals, personal care products,
and flame retardants. In 2011, CHaMP
EOOUDEIT UI
and did not incorporate them into
CHaMP  monitoring Iargely because
ther litfle, e between_the

%&g rg\izvécg&] the field seasgé ?c') mz?k
the substantial changes to the CHaMP
design that might be necessary to incor-
porate these nonstandard metrics.

After further consideration, CHaMP
does not recommend incorporating these
metrics into the CHaMP surveys in 2012
or 2013. While we understand that such
pollutants may affect salmonid produc-
tivity in the Columbia Basin, we believe
that a number of issues suggest such
monitoring be developed, if at all, in an
effort separate from CHaMP for several
reasons: 1) the cost of such sampling
could be prohibitively expensive and not
cost-effective largely because, 2) the sam-
ple design used by CHaMP to optimize
data collection of standard habitat met-
rics (a one day visit at 35 randomly dis-
tributed sites in a subbasin) would not
optimize sampling of pollutants (that can
be monitored at integration sites at
downstream locations and should be
monitored more continuously over
longer periods of time than one day), 3)
interpretive models that could allow

EWUEICEEWE & Q

integration of standard habitat metrics
with non -standard pollution data may
not be adequately developed, 4) water
pollution is a regulatory issue that is
outside of the scope of CHaMP, and 5)
CHaMP depends on the voluntary per-
mission of landowners to access private
property for habitat sampling + our ex-

x1 UD1 OET wbbUT wOEOEOPOI

gests that permission to access private
property would be significantly more
difficult to obtain if landowners per-
ceived that habitat sampling (in this case
for pollutants) could open them up to
exposure within any particular regula-
tory process ¢ and water pollution moni-
toring is one area of concern commonly
raised by landowners across all sub-
basins surveyed io daie.

NPCC/ISRP: In those CHaMP water-
sheds where restoration actions are tak-
ing place, but which do not have experi-
mentally controlled restoration treat-

ments as in the IMWSs, the ISRP feels tha

there is still great value in collecting both

habitat and fish data at as many sites ag
possible in order to verify assumptions

about relationships between habitat con-
ditions and fish populations.

Fish and habitat data were collected
at 152 sites in 2011 Lemhi, Upper Grande
Ronde, John Day, South Fork Salmon,
Entiat and Wenatchee subbasins by IS-
EMP, CRITFC, and ODFW. Results from
several analyses (including classification
and regression tree models, boosted re-
gression trees, and structural equation
modeling) verified that the CHaMP habi-
tat protocol generated metrics that are
indeed related to densities of juvenile
Chinook salmon and steelhead. Please
refer to Chapter Il for more detailed
information on these topics.
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NPCC Principle: Within one year, the
agencies should develop the analytical,
evaluation and reporting elements of
habitat effectiveness monitoring to ac-
company CHaMP monitoring consistent
PPUT w( 21/ zU0wUl YDI b8

NPCC: Complete the Lesson Learned
Report including revisions, linkages/
integration with fish monitoring and

proposed expansions.

NPCC: Bonneville and NOAA to meet
GUEUUTI UCawkPDUT w-/ ""
Committee to report progress regarding
pilot phase testing.

NPCC: Bonneville, the NPCC, and
NOAA to prepare a transition plan de-
scribing implementation and/or phasing
out other habitat monitoring projects.

This report satisfies the lessons
learned reporting and will be consid-
ered, during the spring of 2012, when
decisions are made about the possibility
of expanding the number of watersheds
to be monitored by CHaMP in 2012 and
subsequent years.

Quarterly progress meetings between
BPA, NOAA and NPCC are underway
as requested. Bonneville, in coordination
with NOAA and the NPCC, will con-
tinue its review of habitat projects that
involve monitoring and evaluation dur-
ing the winter of 2011, and, while taking
into account the results of the ISEMP and
CHaMP lessonslearned, will determine
the appropriate levels of effort within
those projects. These recommendations
will be completed by spring of 2012.

Bonneville agrees with the NPCCs
request for a transition plan and will
continue to coordinate, with NOAA and
the NPCC, its review of habitat projects
that involve monitoring and evaluation
during the winter of 2011. Recommenda-
tions describing the appropriate levels of
effort within those projects will be com-
pleted by spring of 2012.

ISRP: We encourage the periodic ex-
change of habitat status and trend data
and analyses through annual meetings of
those organizations engaged in collecting
both habitat and fish population infor-

mation. Periodic (annual or 2-year) habi-

tat workshops would be a useful forum
for information exchange between moni-
toring organizations, particularly with
respect to questions about which proto-
cols are and are not working effectively.

CHalMP held a three day workshop
to discuss the results of the pilot year
effort in November 2011. Despite ade-
guate advance notice and an open invita-
tion, very few representatives of other
organizations engaged in habitat moni-
toring attended, far fewer than attended
the ISRP review of CHaMP in February

2011. Perhaps we could have been more

proactive with invitations or adjusted the
agenda to be more universally appeal-
ing, but participation by other groups

in a geographic area (e.g., are the co
managers in a given subbasin successfu
in restoring stream habitat
area?).

in their

ISRP: It was unclear which entity or enti-
ties will be responsible for conducting
fish status and trends monitoring at
CHaMP sites, what kinds of fish data
would be collected (e.g., site/reach
specific abundance sampling or fish in-
fish out), and what kinds of analytical
methods will be used to relate fish status
and trends to habitat status and trends.

ISRP: We believe that the description of
life stages influenced by various habitat
measurements could be more refined.
Where possible, illuminate how some
restoration actions are influencing VSP
parameters.

CHaMP is one building block for
answering key management questions
through the generation and analysis of

Ul OEPOUwW OUUUPET w Ol w "habiat /infotthatidh U Thie Gihb db@mpo-

and, arguably, direct influence. This may
well be another illustration of the need
for a higher level of policy/technical co-
ordination, particularly if policy decision

PN ALY o ~. s In Ojé]Ecoab (gng
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for periodic habitat workshops.

ISRP: The utilization of CHaMP in or
(non-IMW) watersheds where fish popu-
lations are being monitored was not
thoroughly explained, including whether
the sampling protocols would facilitate
an evaluation of restoration effectiveness
on fish populations.

ISRP: It was not clear to us how ISEMP
and CHaMP, in evaluating restoration
effectiveness, propose to accommodatg
factors affecting fish populations down-

stream from CHaMP sampling locations
(non-wadeable areas downstream of

CHaMP sampling sites, including the
mainstem, estuary and ocean).

ISRP: We are still not sure how habitat
status and trend monitoring data will be

related to (integrated with) status and
trends of fish population data within

CHaMP watersheds to evaluate the ef-
fectiveness of specific restoration strate-
gies or general restoration effectiveness

nents of the key management questions
are being monitored concurrently as part
of the RM&E framework and strategy.

TGS w

projects
(e.g., ISEMP status/trend and IMW re-
search) took advantage of the CHaMP
designs and habitat sampling to co-
locate fish and habitat data collection.
Please refer to Chapter Il in this report,
as well as the 2012 ISEMP Lessons

Learned report (https://
isemp.egnyte.com/h-

s/20120330/46a02dc2e0af4dpefor much
more information on these topics.

Program Structure
and Function

In Chapter IV of this document, we
examine each element of project imple-
mentation, identify which elements
worked and which did not, and then
provide recommendations for how to
better run the project in future years.
These recommendations are summarized
below. Please refer to Chapter IV for
detail about the implementation ele-
ments summarized in the sections that
follow.
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Timeline For Decision Making

The timeline for decision making did
not go as planned in 2011. In order to
minimize unnecessary challenges, deci-
sions about project scope (i.e., the num-
ber of watersheds to be monitored in
subsequent years) should be made be-
fore December 2@ of the preceding year.

Contracting and Funding

Overall, budgets in 2011 were ade-
guately scoped and the contracting struc-
ture worked well and should be contin-
ued. In 2012, however, budgets should
be modified to more clearly reflect
planned project development activities
such as protocol and software refine-
ments, and coordination and training
improvements.

Coordination Staff and Collaborator
Roles

The workload distribution of the
2011 pilot was adequate to complete pro-
ject tasks; however, an evaluation of ex-
isting staff roles and workload distribu-
tion is warranted as part of the contract
development process for 2012. An organ-
izational chart and updated project work
plan should be developed.

CHaMP coordination staff should
explore mechanisms to encourage and
assist cooperation among individuals
and collaborators, particularly on project
components that require input from mul-
tiple parties.

Coordination with Managers (NPCC,
BPA, NOAA

The level of coordination between
CHaMP staff and BPA contract staff and
NOAA scientific staff worked well in
2011. During 2012, coordination between
policy decision makers and CHaMP de-
velopers should be improved in order to
better answer key management ques-
tions. To start, steps should be taken to
identify the scope, purpose, and partici-
pants in a high-level discussion forum
that would develop a framework for
using CHaMP data to answer key man-
agement questions.

The issue of whether to establish an
executive management committee to

provide more direct connections between
CHaMP staff and BPA managers, and
whether to convene a working group
that could improve information ex-
change with NPCC and other agency
staff, should be further considered.

Coordination With Regional Programs

The high level of coordination among
CHaMP staff and participating collabora-
tors was critical to the success of the 2011
pilot year and should continue in 2012.
Coordination with other regional pro-
grams will be facilitated through partici-
pation in the PNAMP status monitoring
coordination forum and working groups.
As project development needs continue
to decline, more effort should be focused
on balancing the management goal of
coordinated and standardized regional
O0OOPUOUDOT wkpDUT wWUT |
program goal of cost-effectiveness.

The level of effort dedicated to par-
ticipation in regional coordination pro-
grams such as PNAMP should be evalu-
EUOI EwPOwOl UOUWOI
effectiveness and established in propor-
tion to the actual need as determined by
policy decision makers. Better coordina-
tion should increase cost-effectiveness.

Coordination and Process Tools

Overall, the number and type of co-
ordination tools utilized in 2011 worked
well, and familiarity with the tools im-
proved throughout the season.

Use of existing visual communication
tools and electronic information distribu-
tion mechanisms built into CHaMP-
Monitoring.org should continue and be
updated/improved to address issues
identified in 2011 (e.g., improve public
access to CHaMP staff contact informa-
tion, update email distribution lists, etc).
Other web-based tools (e.g., a shared
calendar) will be investigated by CHaMP
staff to improve overall coordination and
staff and collaborator access to informa-
tion. These coordination and process

tools will also be shared on a regular
basis with regional entities through
PNAMP.

Project staff should reinforce the ex-
pectation that crews and project partici-

_ut/ed, Qarh% SO.. t\t)e‘t

pants will check CHaMPMonitoring.org
regularly for updates and to access nec-
essary information. Although internet
access can be limited in some areas,
crews should ensure regular, reliable
connections to improve communication.

Reporting

Report content should continue to be
organized in a way that facilitates usage
by policy decision makers, content gen-
eration, and contribution by technical
subject matter experts.

Distribution of a post -season survey
to all project collaborators should also
continue; however, survey format
should be revised to eliminate redun-
dancy and group information in a better
way, and the survey should be distrib-
[gro%, EFpagnt,
have mo e tlme to complete and return
it, and to avoid the risk of crews dis-
banding prior to survey distribution.

wO- 1

Field Sampling and, Protocol
limplemeftdtioh OE OwOT wEO

Logistics and Feasibility

Overall, field sampling as outlined in
the CHaMP 2011 protocol was manage-
able and feasible, and nearly all sites
were completed within the maximum
two -day period.

Supervisors identified distinct vari-
ability in crew work flow, depending on
the experience of crew members and
their comfort with topographic survey-
ing/data management techniques. A
number of recommendations were made
for improvement in 2012. For example,
directions to crews for locating and lay-
ing out sites, and how sites are sampled
either as a single site within the recom-
mended period, or as a group of sites
within a work hitch, should be im-
proved. Moving to use of a four -person
crew, or having a fourth person available
for more challenging sites was also rec-
ommended.

In early 2012, the CHaMP develop-
ment team will be evaluating all recom-
mendations and potential mechanisms to
improve logistics and the overall feasibil-
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ity of implementing the protocol. Addi-
tional guidance supplements and/or
changes to the protocol will be devel-
oped prior to the start of the 2012 field
season to improve overall implementa-
tion success.

Topographic and Auxiliary Data Col-
lection and Standardization

Additional training was identified as
a primary means to improve crew auxil-
iary data collection in 2012, particularly
with respect to channel units. Improve-
ments in accuracy and the ease with
which some habitat measurements are
collected can be achieved through the
use of different equipment (e.g., change
to a flow meter that is able to detect
lower flows, switch to a different instru-
ment for solar input measurements, etc).

Additional training and clarification
about drift sampling techniques
(sampling, preservation and shipping)
combined with modifying the nets,
should improve overall sample quality.
Samples may need to be sent on a
weekly basis after the end of a hitch.

Crew topographic survey inconsis-
tencies were due to systematic survey
and/or post-processing errors. These can
be corrected posthoc or avoided alto-
gether in 2012 through additional train-
ing and conducting visual checks of the
data while in the field. Numerous 2011
project participants identified the impor-
tance of additional crew training in total
station use, topographic data post-
processing, and data layer production
(i.e., DEMs and TINs). Training in 2012
should adjusted to provide this extra
focus.

Topographic data collection was suf-
ficient in 2011 for change detection
analyses; however, additional guidance
should be provided on how far outside
of the active channel to extend surveys.
Due to the steep learning curve associ-
ated with topographic data collection
and post-processing, an effort should be
made to retain 2011 CHaMP crew mem-
bers for the 2012 season to help improve
overall work flow and ensure quality
surveys at every site by every crew.

Troubleshooting and Field Season As-
sistance

The CHaMP Emergencies support
framework should continue into the 2012
field season and the existing reporting
and response mechanisms should be
evaluated and modified as needed, in-
cluding evaluating the utility and poten-
tial ways to improve use of the online
forum by crew supervisors and mem-
bers.

Identifying specific contacts/contact
mechanisms for immediate support on
data logger, equipment, and general
troubleshooting will streamline response
time. Additional documentation about
common errors and troubleshooting for
field crews and supervisors, and how to
install fixes should be available prior to
the start of sampling.

Feasibility and Implementation of Vari-
ability Studies

Many recommendations provided for
the 2012 field season focus on improving
logistics and efficiencies in conducting
variability studies where multiple crews
need to interact More detail can be
found in Chapter IV.

Budget was also a concern for col-
laborators, and if variability studies or
investigations are to be conducted in
addition to core CHaMP project imple-
mentation in 2012, budget increases may
have to be considered for items such as
overtime and travel expenses to retain
crew participation in some watersheds.

Scope of Changes to Protocol

Changes to the habitat protocol will
involve full participation from all col-
laborators. Subject area workgroups will
be established for auxiliary data, topog-
raphic surveys, equipment, drift inverte-
brate sampling, and perhaps other sub-
ject areas. For metric and method
changes, it is critical that discussion fo-
cus on both whether a metric or method
should be changed prior to a full 3-year
cycle of field implementation, in addition
to what changes should be made.
Changes to the protocol will continue to
follow the metric inclusion rule set de-
scribed in the 2011 protocol.

For general content changes, collabo-
rators recommended that, prior to the
start of the season, crew supervisors and
members should go through each ele-
ment of the protocol and identify where
language is vague in regard to sample
procedures (e.g., develop clearer defini-
tions of woody shrubs, provide a clearer
definition of wet versus dry wood) and
the protocol should be updated after
training to address issues that may have
arisen. Methods to document confusion
or uncertainty about the protocol in -
season should be developed so issues
can be addressed in protocol addenda as
the season progresses. These are good
ideas that will be explored during the
2012 protocol development process.
Meetings and discussions with collabora-
tors about the CHaMP protocol and
changes for 2012 will continue so that
sufficient time is available to evaluate
and incorporate proposed changes prior
to start of the field season. Proposed
changes to the protocol will also be coor-
dinated on an annual basis with the re-
gion through the PNAMP process.

Equipment

Performance in the Field

Overall, staff should conduct more
extensive field testing of new equipment
and software prior to the 2012 field sea-
son. A better inventory control system
will be put in place to ensure that equip-
ment is managed better among and
within crews.

Additional recommendations listed
below represent only a portion of the
feedback that was received from crews.
The bulk of technical comments on meth-
odology will be considered during the
2012 development process and will be
captured directly within the 2012
CHaMP habitat protocol.

Total Station:

e Improve training and field support to
more efficiently address issues and
troubleshooting (e.g., especially di-
rections for calibrating total stations).
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e Use a heavyduty tripod and at-
tached prism instead of a bipod to
improve efficiency and produce more
accurate backsight checks and con-
sider larger prisms for use with back-
sights.

Data Loggers:

e Equip new data loggers with an in-
ternal GPS. Improve workflow and
avoid transcription errors.

e Make significant improvements to
the field utility of the data logger
before the 2012 season. Possibly pro-
vide an additional data logger to
each crew (e.g., especially for scout-
ing, benchmarks, and site layout) or
use scouts to perform some work in
advance of the arrival of crews to
significantly improve work flow.

Auxiliary Measurement Equipment:

¢ Investigate the use of the Solametric
Suneye for measuring riparian cover
instead of the 2011 ocular estimation
procedures. This meter would also be
an improvement over the Solar Path-
finder tool.

e Significantly improve the drift net
setup to improve performance. Simi-
larly, greatly improve the handling
and shipping of drift invertebrate
samples to improve sample integ-
rity.

e Upgrade to flow meters that can
measure flows at depths <10 cm and
discharge <0.1 m/s to quantify drift
and discharge in low flow conditions
on small streams.

Software Applications and Raw Data:

A number of issues arose in 2011
related to data logger software bugs and
versioning, particularly early in the field
season. Suggested improvements for
2012 include:

e Provide ample time to beta-test all
software applications (e.g., data log-
ger, total station) prior to training
and field use.

e Ensure changes to field data logger
and database software (and to a
lesser extent, GIS processing require-

ments) are more tightly coupled to
enhance compatibility.

e Complete data logger application
development well in advance of the
field season, provide ample beta-
testing, and ensure faster turnaround
time on any data logger application
development during the field season.

e Explore modification of some of the
specially designed tools used in the
execution and processing of surveys
to accommodate other software and
hardware platforms. This would pro-
mote other organizations to incorpo-
rate the CHaMP protocol using quali-
fied survey equipment deemed ap-
propriate according to a modified list
of attributes constructed by CHaMP
collaborators. However, all software
and hardware platforms used must
output data in a format common to
the entire project and consistent with
the specifications of the data manage-
ment system.

Bulk Purchasing:
Quartermaster Approach

Bulk purchasing saved substantial
amounts of money during the 2011 pilot
year, and the Quartermaster position
ultimately streamlined gear distribution
and management. Recommendations for
2012 include:

e Use a single CHaMP contractor to
buy all equipment in bulk and retain
Quartermaster to act as a primary
point of contact for equipment train-
ing, care, troubleshooting and re-
placement of broken or malfunction-
ing instruments; to assign and coor-
dinate delivery of gear to appropriate
basin locations; and to implement
proper maintenance and expedite all
necessary repairs.

e Organize, manage and store all gear
at one base location while not in use,
and use a database again to account
for and track all items bought with
CHaMP funds. The Quartermaster
should again collaborate with organ-
izers to develop purchase budget for

new gear and maintenance of old
gear, as necessary.

e Explore providing the leeway for
each watershed to purchase relevant
gear during the field season for effi-
ciency of use.

Consumables

While the distribution of consum-
ables helped with training and early sea-
son surveys, the way these items are
handled should be modified for 2012.

e Supply managers of each funded
basin with a detailed list of necessary
consumables as well as other sug-
gested items that they will be respon-
sible for purchasing pre-season.

e Provide only the more expensive,
non-consumable CHaMP equipment
items to the funded basins. Collabo-
rators should be expected to take care
of their respective CHaMP kit and
expedite routine maintenance and
repairs as needed.

e Allow CHaMP watersheds that may
have access to equipment other than
the supplied kit to put it to use, po-
tentially increasing their level of pro-
ductivity. This must be balanced with
protocol standardization and pro-
gram-level data management.

Building on successes from 2011, a
number of things should be continued in
2012.

Inventory

e Ensure access to a central storage
facility during the season.

e Establish a single CHaMP shipping
account with a major courier to
which all associated expenses will be
charged.

e Continue questionnaire use to facili-
tate assessment/reporting of equip-
ment status.

In 2012, staff should explore requir-
ing collaborators to use the gear they are
issued for the length of their participa-
tion in the project, or the life of the
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equipment, and making them responsi-
ble for storage of the majority of their
assigned gear through the winter

months. Participation, Staffing and Funding

to catch sampling procedure errors
and misunderstandings.

Service and Maintenance CHaMP Camp was an intense ex-
perience for all involved and several

recommendations have been made to
improve the experience in 2012. These

In 2012, staff will write equipment
service costs into budgets to allow repair
or replacement, allowing more gear to be

available should replacements be needed include:

somewhere else within the project. Rec- e Ensure that trainees have read the
ommendations to improve maintenance protocol and all other relevant ma-
in 2012 include: terials prior to arrival at camp, and

provide training prep and time
through webinars and online train-
ing modules that could be used to
help prepare attendees and pro-
vide practice opportunities after
training, as well as provide train-
ing opportunities for new hires
who are brought into the project
after the pre-season training.

e Return all technical instruments to
equipment headquarters at the end of
field season for thorough, profes-
sional service to ensure proper func-
tionality and the longest life span
possible, and install any firmware
updates that have become available
on the machines at this time.

¢ Redistribute equipment at training,
where each organization will sign to
indicate responsibility.

e Increase the number of trainees
attending camp so that an ade-
guate number of personnel are
trained before the field season to

Training account for mid-season turnover/

sick days/etc.
Facilities, Location and Timing

e Use staff from the 2011 collaborat-

Feedback from participants indicates ing agencies as trainers in 2012 to
a review of the timing and location of the increase the number of trainers and
2012 CHaMP training workshop (i.e., also help ensure consistency
CHaMP Camp) is needed. Suggestions among trainers on how to imple-
include: ment the protocol. This would also
e Start CHaMP Camp on a date that provide additional trainers for total

balances hiring timelines with suffi- station and post-processing com-

cient time ahead of the field season ponents.

for data logger/management staff to o Consider adding a coordination

address required changes. staffer and two additional event -
e Locate the 2012 camp where there is production staff (logistics) to im-

prove the effectiveness of event
coordination.

access to a wide variety of stream
types so crews are experience a wider

array of site conditions and can re- Curriculum

ceive better training in channel classi-

fication. .Overall, the rlumber of .people
trained and material covered in 2011

training for crew supervisors ahead curriculum changes in 2012 include:

of CHaMP Camp to help reinforce
their skills and potentially include
them as trainers, and assess the po-
tential for additional in -basin train-
ing. This would allow for direct work
between crew supervisors and crews

e Provide additional time for topog-
raphic surveying and post-
processing (and shortening of
other modules), trying to teach
modules in the order that they

would be implemented in the field,
that is, according to actual work flow.

e Spend additional field time on chan-
nel unit classification.

Sampling Design

CHaMP staff recommend continuing
the current design, including use of the
master sample as the sample frame for
existing watersheds, should be contin-
ued. for 3 to 5 years until estimates of
variation are compiled, and then evaluat-
ing if design changes are warranted.
Recommended improvements for 2012
include:

e Hire a full -time understudy of the
GRTS design specialist with basic
GIS skill set to facilitate timely study
design and sample frame develop-
ment. This hire would also buffer the
project from anticipated staff turn-
over when the existing specialist re-
tires.

e Contract with collaborators earlier to
allow additional time and leveraging
of local GIS skills for development
and review of GIS frames.

e Provide sufficient lead time to bring
new teams up to speed and set de-
sign in place if commitments are
made to bring on additional CHaMP
watersheds.

e Assure the master sample is available
in time for use by all crews at start of
field sampling season, and apply the
master sample to new watersheds.

e Start the study design process earlier
in the year to allow more time for
development and formalize and re-
quire frame documentation prior to
loading to CHaMPMonitoring.org.

e Better align GRTS script input/output
with website needs.

e Consider modifying the site selection
tool on CHaMPMonitoring.org to
accommodate recording in-season
field rejection information as distinct
from pre -season evaluations.
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Data Management

Overall, the number of features and
functions built for the 2011 CHaMP data
management system, including those
which are made available to staff and
collaborators for field data management,
QCI/QA, and analysis, was impressive to
most users and was sufficient for 2011
implementation. For 2012:

e Continue staff use of the existing
features, and coordinate and share
this work with other regional habitat
programs through PNAMP.

o Better define data requirements, both
for upload and input, and output and
use in other tools (e.g., RBT), through
work among data management staff,
monitoring coordinators, analysts,
and crew supervisors, to improve the
overall data management process
prior to the field season.

Data Flow and the Cloud

The study designs and protocol data
dictionary should be finalized by March
30 to allow programmers sufficient time
to update and test data capture tools. In
addition, data capture tools should be
well tested prior to field season to help
ensure data quality procedures are ac-
tively implemented during the field sea-
son. To facilitate QA/QC data manage-
ment staff could explore expanding the
use of some cloud features to pass data
back and forth between crews and
CHaMP support staff and could re-
search providing an alternate tool for
crew data transfer, (e.g., DropBox) or a
place to email zipped files, if access to
the cloud is difficult or impractical.

Topographic Survey Processing

Many recommendations were made
to facilitate topographic survey process-
ing in 2012 as this component of CHaMP
was perhaps the most novel aspect of the
project. Chapter IV provides a compre-
hensive list of many of the elements of
this process that could be improved for
future years. Examples include:

e Finalize and publish data collection
and data on MonitoringMethods.org
prior to field season start.

e Add direct linkages from the meas-
urement and metric fields to the
metadata descriptions for those
fields, and to display the data quality
constraints for each field.

Data Management System
(CHaMPMonitoring.org)

We can now refine and improve the
exchange of data between system com-
ponents. In 2012, data system develop-
ment should emphasize improvements
on interaction points between system
components to address the clunkiness
experienced by system users in 2011.

Quality Control/Quality Assurance

Prior to the 2012 field season a
CHaMP protocol for QC/QA should be
developed. Chapter IV provides many
details about the contents of this QC/QA
protocol. Other recommendations for
improvement in 2012 include:

e Implement data logger version con-
trol and updates to implement QC
procedures.

e Create a Data Broker application to
aid in data transfer/management
between the field laptop and
CHaMPMonitoring.org.

e Modify CHaMPMonitoring.org to
include QA/QC scripts to screen data
prior to CHaMP database upload.

e Develop QA constraints on the ex-
ported data from the logger applica-
tion that are integrated with CHaMP-
Monitoring.org data system QC proc-
ess.

Data Analysis

The need for a full time analyst posi-
tion has not diminished. We strongly
recommend that steps are taken to en
sure that the proposed PNAMP cost-
share is realized in 2012, or failing that
option, that the position be fully funded
through CHaMP. Immediate tasks for
this position include:

e Design Analysis - If additional sub-
basins are funded in 2012 the analyst
will immediately begin the process of
aligning CHaMP efforts with existing
habitat restoration and monitoring
efforts in those locations.

e Metric and Indicator Evaluation/
Consolidation/Prioritization |
Identify duplicative or uninformative
measurements and/or deficient effort
accompanying field measurements to
enable streamlining of the CHaMP
protocol and/or indicate the need for
greater effort. Early identification is
crucial for timely protocol modifica-
tion and subsequent changes to train-
ing curricula, data logger applica-
tions, and data storage.

e Metric calculations ¢ Perform work
required to automate the generation
of some derived metrics/indicators
(e.g., NREI).

Longer term tasks (20122014) in-
clude survey variance partitioning and
incorporating fish data.

16 March 31, 2012
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I1l. DATA REVIEW: LESSONS FROM THE 2011 PILOT DATA

This chapter presents the analytical
framework (data utility plan) that is be-
ing developed to interpret CHaMP pro-
ject data for use in policy decision mak-
ing, lists the metrics calculated during
the 2011 pilot year and where a descrip-
tion of each may be found, provides a
specific example of how CHaMP data
might be used, and also presents a syn-
thesis and interpretation of data col-
lected during the first year of CHaMP.

Data Utility Plan

The CHaMP and ISEMP projects are
working together to develop an analyti-
cal framework for interpreting CHaMP
habitat data for use in policy decision

Wind 11{Umatilla 16|Tucannon 20| Lemhi

25| Methow N

Toppenish |12|Grande Ronde 17 |Asotin 21| Fahsimeroi [26|0kanogan

Imnaha

South Fork Salmon

Panel
® Annual

making. This framework is not complete
(as of March 31, 2011) but it is clear that
it must provide simple interpretations of
complex habitat data for use in manage-
ment decision making. The elements of
this framework will be characterized by:

e Complex data ¢ As many as 78 habi-
tat metrics from as many as 650 sam-
ple sites per year need to be summa-
rized and condensed at multiple spa-
tial scales (e.g., subbasin, within sub-
basin, and site scales) and be summa-
rized for temporal trends.

e Useful interpretations ¢ Graphical
and numerical summaries need to
directly support answers to key man-
agement questions.

] Rotating Panel 1
Out Year Wwatersheds

Figure 1. Location of CHaMP 2011
annual and rotating panels.

e Simple and easy to comprehend
Policy decision makers need interpre-
tations that make sense, can be easily
understood, and easily communi-
cated.

e Valid and rigorous t These interpre-
tations will be challenged and there-
fore must be based on rigorous scien-
tific methodologies that can justified
and supported.

The final nature of the interpretations
that will underpin the analytical frame-
work will (1) require collaboration be-
tween technical developers and policy
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decision makers before they are finalized
and (2) will clearly need to be based on
either theoretical or empirical relation-
ships between fish and fish habitat. The
collaboration between CHaMP technical
developers and policy decision makers
will be facilitated by a forum around
which the technical, policy, implementa-
tion, and management objectives and
roles can be reconciled. The theoretical
and empirical relationships that will be
used for interpreting habitat data are
under development and will proceed
according to the schedule described here.

Theoretical Interpretations

Interpretations of CHaMP 2011 data
based on theoretical relationships will be
possible as soon as late spring 2012 and
can be further developed in subsequent
years. We consider these relationships

gtr647a.pdf) may be possible, they will
likely not satisfy managers because (1)
these interpretations would be metric -
specific and would not exploit the ex-
planatory power of the full suite of habi-

tat metrics generated by CHaMP, (2)
could only be developed for relatively

few metrics and certainly not for some of
the more promising metrics made possi-
ble by the CHaMP protocol and tools,
and (3) would suffer if the underlying

research was not validated or otherwise
shown to apply to fish populations in

CHaMP watersheds.

Empirical Interpretations

The other, preferred, approach is to
develop empirical relationships between
habitat and fish metrics. In this report,
we illustrate one empirical approach
where we generate a habitat quality in-

suite of CHaMP habitat metrics, can pro-
vide managers with information that
directly support answers to key manage-
ment questions, can be reduced to simple
visual and numerical scores that are easy
to comprehend, and will be validated for
the Columbia Basin and supported by
rigorous science.

Schedule

While additional years of data collec-
tion will be necessary to generate the fish
and habitat data necessary to develop
empirical interpretative relationships,
managers will not have to wait long be-
fore CHaMP data is useful for policy
decision making. The metric information
derived from 2011 data will be available
to the public at www. CHaMPMonitor-
ing.org in April 2012 after the final qual-
ity assurance tests are run. This informa-

2011 OQUI UPEEOO? wE U w O x xeX Udadedu Brd nbgervélx @latiBnEhip© O +tian could be immediately useful to Ex-

because the nature of the relationships
will be derived from existing scientific

literature. However, there are relatively
few habitat metrics that have been ex-
plicitly linked to fish metrics within the

scientific literature. For example, of 21
interpretive relationships generated by
AREMP for the North Cascades prov-
ince, only three are based on relation-
ships published in scientific literature

and the rest were some form of profes-

between site-scale fish density informa-
tion collected by ISEMP and CHaMP
habitat metrics (see page 48, Classifica-
tion and Regression Tree Model and
Boosted Regression Trees). These empiri-
cal approaches require both data collec-
tion and sampling designs that accom-
modate the purpose of developing such
relationships. Other empirical relation-
ships will be generated (by ISEMP,
CHaMP and other collaborators) at other

UDOOEOw NUET O 608 w 61 Bedés ufe.g.,Usuibadid |akdDvitiinO suld

interpretations of CHaMP data, such as
what is presented in Gallo et al. 2005
(Appendix 5; http://mww.fs.fed.us/pnw/

publications/pnw_gtr647/pnw -

basin) for other fish metrics (i.e., abun-
dance, survival, and growth). Interpreta-
tions based on these empirical ap-
proaches will allow for the use of the full

Table 3. Overview of when and how CHaMP data can be used to answer KMQs.

pert Panels for the identification and
scoring of limiting factors but would be
limited to site -specific inferences. By late
spring 2012, this information could be
rolled -up for making subbasin scale in-
ferences through the application of sam-
ple weightings based on final site evalua-
tion using the GRTS process. In subse-
quent years, as empirical relationships
are generated, descriptions of habitat
capacity (numbers of fish supported by
observed habitats) will be able to assist
the Expert Panels assess PFCs and, ulti-
mately, to determine whether habitat
actions are changing productivity indi-
ces.

2011 data

with low certainty.

{ Being used in this report to illustrate examples of interpretive tools
-- Available (in late spring 2012) for interpretation by managers using theoretical relationships at all spatial scales.

-- Available (in late spring 2012), fish density measurements will be converted to estimates of fish abundance at the
site-scale to further develop empirical relationships between fish density and habitat metrics at the site -scale for the
generation of habitat quality indices that can be used at all spatial scales and be used by managers for interpretation

2012 data

-- Will be useful to managers for management decisions with moderate certainty as empirical fish/habitat relation-
ships are applied and as the CHaMP data set expands but is not yet complete.
-- Will be used to refine empirical fish habitat utilization relationships at the site -scale.

2013 data

-- Will be useful to managers for management decisions with high certainty due to the completion of the 3 -year
CHaMP design (at pilot subbasins only) and the incorporation of three years of fish data at ISEMP/CHaMP study sites
into empirical interpretive relationships based on fish habitat utilization at the site -scale, including temporal variabil-
ity, for the generation of habitat quality indices that can be used at all spatial scales.

After 2013

-- Additional empirical relationships using additional fish metrics (e.g. survival, growth) will be developed to im-
prove levels of certainty for management decision making.

18 March 31, 2012
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Table 3 on the preceding page pro-
vides an overview of when and how
CHaMP data can/could be used by pol-
icy decision makers and managers to
answer KMQs.

REFERENCE:

Gallo, Kirsten; Lanigan, Steven H.; Eldred, Peter; Gordon, Sean N.; Moyer, Chris. 2005.
Northwest Forest Plan| the first 10 years (19942003): preliminary assessment of
the condition of watersheds. Gen. Tech. Rep. PNWGTR-647. Portland, OR: U.S.
Department of Agriculture, Forest Service, PNW Research Station. 133 p.

Data presented in the next section of this chapter are for display purposes only and are not ready for use in management

decision making.

Comparisons between subbasins should not be made with the data displayed in this chapter as the habitat quality index scales are relative to

sites within one subbasins as a result of non-standardized fish sampling methods.

the final version of this report.

CHaMP data in the February 29, 2012, report is still provisional and has not been approved for public use at this time. Final data will be used in

Scaling of habitat quality indices is not standardized among all subbasins and is subject to substantial revision.

Boosted regression trees are one method to analyze the fish-habitat relationships. Although we believe this approach has several advantages

over other methods, additional analyses may be carried out with CHaMP data.

Data Summary
and Interpretation

CHaMP generates a considerable
amount of detailed data: 78 metrics (see
Table 4 on the following page) and 3D
imagery from each of nearly 400 sites
were generated in 2011, and the number
of sites could increase to as many as 650
per year once CHaMP is fully imple-
mented. In order to be useful for answer-
ing the key management questions dis-
cussed in the previous chapter, we must
develop interpretive tools to signifi-
cantly reduce and summarize data com-
plexity and volume.

In this chapter we demonstrate a
potential tool for generating and display-
ing indices that may be consumable for
the management community for assist-
ing with restoration action prioritization
and status assessments. Using CHaMP
2011 data we developed empirically -
derived functional relationships between
the most predictive habitat metrics and
juvenile Chinook salmon density from
data collected at 152 sites in the Lemhi,
Upper Grande Ronde, John Day, South
Fork Salmon, Entiat and Wenatchee sub-
basins by ISEMP, CRITFC, and ODFW.
Classification and regression tree frame-
works, with boosted regression tree
methods (see more detail in the section
on these models later in this chapter),

were used to predict juvenile Chinook

densities from CHaMP habitat metrics:

the resulting score was transformed into

a non-parametric habitat quality index

and examined at the three spatial scales:
the subbasin, assessment unit (HUCS5),
and site-level. Draft example subbasin
summaries of the habitat quality index

are provided for all CHaMP subbasins

and a specific assessment unit and site
examples are described for the We-
natchee subbasin.

Subbasin Scale

In light of the purpose of the CHaMP
project to implement habitat monitoring
throughout the Columbia Basin, the ini-
tial, highest level of summary of CHaMP
data might be to compare habitat status
and trends between subbasins. As de-
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watersheds). To facilitate comparison,
habitat data from each site was reduced
to habitat quality index scores and aver-
aged across the Assessment Unit/HUC5
level (Figures 2 to 9 on pages 2431) by
extrapolating site-level data to all
reaches of similar valley classification
within the HUC 5 and then averaging all
values within the HUC 5 (a weighted -
average using stream mileage). These
broad scale displays will also be helpful
in documenting trends: if restoration
projects are leading to actual improve-
ments, more Assessment Units/HUC5s
on the maps that follow will evolve from
red to green.

In this section, we describe known,
real-life restoration action decision mak-
ing in the Wenatchee subbasin, show

/| OEG> w U1 E0UDPOOOW E E E b 0HBHYEY p9esior WHE g,

empirical relationships need to be devel-
oped that normalize comparisons across
subbasins in a way that make between
subbasin comparisons meaningful. We
were not able to do that in time for this
report, although some basic theoretical
and empirical comparison will be com-
pleted in late spring 2012 with addi-
tional, more rigorous analyses in future
years.

Assessment Unit/HUC5 Scale

Restoration actions are generally
prioritized at assessment unit scales
smaller than the subbasin (e.g., HUC5

suggest that such analyses can help ex-
tend our knowledge of habitat quality
and availability where less information is
available.

The upper Wenatchee subbasin con-
tains three HUC5 watersheds (the Chi-
wawa River, Lake Wenatchee Tributar-
ies, and Nason Creek, Figure 9, page 31)
that are recognized by local experts for
having fish habitat of varying quality. In
general, the Chiwawa and Lake We-
natchee tributaries are considered to
have good habitat while Nason Creek is
known to have poor habitat with signifi-
cant restoration potential. This general
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Table 4. CHaMP 2011 metrics collected using the CHaMP protocol, groupings, and where to find their descriptions

Metric Name Group Description
Site Length Wetted

Site Length Bankfull Site Length

Site Length Thalweg

Site Water Surface Gradient

Water Surface Gradient Profile Filtered Mean Gradient

Water Surface Gradient Profile Filtered CV

Site Sinuosity Sinuosity

Integrated Bankfull Width

Bankfull Width Profile Filtered Mean

Bankfull Width Profile Filtered CV

Bankfull Width

Bankfull Width Constriction Profile Filtered Mean

Bankfull Width Constriction Profile Filtered CV

Integrated Wetted Width

Wetted Width Profile Filtered Mean

Wetted Width Profile Filtered CV

Wetted Width

Wetted Width Constriction Profile Filtered Mean

Wetted Width Constriction Profile Filtered CV

Thalweg Depth Profile Filtered Mean

Thalweg Depth Profile Filtered CV

Centerline Depth Profile Filtered Mean

Depth

Centerline Depth Profile Filtered CV

Bankfull WidthToDepth Ratio Profile Filtered Mean

Bankfull WidthToDepth Ratio Profile Filtered CV

Wetted WidthToDepth Ratio Profile Filtered Mean

Width to depth

Wetted WidthToDepth Ratio Profile Filtered CV

Site Wetted Area

- Area
Site Bankfull Area
Wetted Volume Volume
Site Bank Angle Mean
- Bank Angle
Site Bank Angle StdDev
Pool Area
Pool Count
Pool Frequency Pools

Pool Volume

Pool Percent

FastNonTurbulent Area

FastNonTurbulent Count

FastNonTurbulent Frequency

FastNonTurbulent

FastNonTurbulent Volume

FastNonTurbulent Percent

https://sites.google.com/a/essa.com/rbttech/champ/metrics
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Metric Name

Group

Description

FastTurbulent Area

FastTurbulent Count

FastTurbulent Frequency

FastTurbulent Volume

FastTurbulent Percent

FastTurbulent

https://sites.google.com/a/essa.com/rbttech/champ/metrics

Site Discharge

Discharge

http://www.monitoringmethods.org/Method/Details/853

Site Measurement of Conductivity

Site Measurement of Alkalinity

Water Chemistry

http://www.monitoringmethods.org/Method/Details/1248

http://www.monitoringmethods.org/Method/Details/874

Drift Invertebrate Biomass Density

Invertebrates

http://www.monitoringmethods.org/Method/Details/849

Measurement of D16

Measurement of D50

Measurement of D84

Percent of Observations Less Than 2mm

Percent of Observations Less Than 6mm

Substrate Size

http://www.monitoringmethods.org/Method/Details/865

http://www.monitoringmethods.org/Method/Details/868

http://www.monitoringmethods.org/Method/Details/1245

Boulder and Cobbles

Course and Fine Gravel

Sand and Fines

Substrate Distri-
bution

http://www.monitoringmethods.org/Method/Details/867

Wetted Large Wood Frequency per 100m

Bankfull Large Wood Frequency per 100m

Wetted Large Wood Volume by Site

Bankfull Large Wood Volume by Site

Wetted Large Wood Volume in Pools

Bankfull Large Wood Volume in Pools

Wetted Large Wood Volume in Fast-Turbulent

Bankfull Large Wood Volume in Fast -Turbulent

Wetted Large Wood Volume in Fast-NonTurbulent

Bankfull Large Wood Volume in Fast -NonTurbulent

Large Woody
Debris

http://www.monitoringmethods.org/Method/Details/1240

http://www.monitoringmethods.org/Method/Details/872

Fish Cover Composition LWD

Fish Cover Composition Vegetation

Fish Cover Composition Undercut

Fish Cover Composition Artificial

Fish Cover Composition None

Fish Cover

http://www.monitoringmethods.org/Method/Details/873

Percent Big Tree Cover

Percent Coniferous Cover

Percent Ground Cover

Percent Non-Woody Cover

Percent Understory Cover

Percent Woody Cover

Riparian

http://www.monitoringmethods.org/Method/Details/878

http://www.monitoringmethods.org/Method/Details/1242

http://www.monitoringmethods.org/Method/Details/1243

http://www.monitoringmethods.org/Method/Details/1244

http://www.monitoringmethods.org/Method/Details/1246

http://www.monitoringmethods.org/Method/Details/1247

tat and fish metrics.

quent years.

Future CHaMP data should have even more predictive power than the 2011 data set.

Additional years of coincident sampling of fish and habitat will improve our power to detect and identify functional relation ships between habi-

Additional CHaMP habitat indicators that may have more predictive power for fish metrics of interest (e.g., NREI, hydraulics models, water
temperature, sediment transport and change -detection metrics, landscape classifications) will be generated and available for analysis in subse-

Additional sites will be sampled each year during the three year rotating panel design. The increased sample size will improve certainty in esti-
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understanding is reflected in evaluations
being made by the Upper Columbia Ex-
pert Panel who are scoring properly
functioning condition (PFC), a measure
of habitat quality, based on existing in-
formation and professional judgment.
Although these scores are not final for
2012 (the process takes place every 3
years), draft PFC scores range as high as
95% in the Chiwawa, are mostly in the 60
-99% range for Lake Wenatchee tributar-
ies, but are down in the 30-60% range for
Nason Creek (preliminary results from the
Upper Columbia Expert Panel James
White, UCSRB, personal communica-
tion). Finally, restoration action imple-
menters have already taken action con-
sistent with the general understanding of
fish habitat in this well -studied subbasin.
Few habitat restoration actions are
planned for the Chiwawa (e.g., a few
barrier removals, perhaps one side chan-
nel project), and Lake Wenatchee tribu-
taries (e.g., one large woody debris pro-
ject) and relatively low amounts of
money are being directed at these
HUCS5s (e.g., perhaps $350,000 of actions
in Lake Wenatchee tributaries). In con-
trast, major work is being planned for
Nason Creek that could include modifi-
cations to railroad and highway right -of-
ways that could significantly alter a few
miles of the Nason Creek channel, recon-
nect 100+ acres of floodplain and wet-
lands, and restore physical and biologi-
cal processes in a significant portion of
this watershed. The investment in Nason
Creek is anticipated to be high, with total
project costs between 10 and 20 million
dollars.

CHaMP evaluations using the habitat
index generally confirm what previous
knowledge has indicated: habitat quality

able in watersheds where little other
information exists. It may be that restora-
tion action planners in other subbasins
PDOOWPEOUWUOWUEUT
for treatment while protecting the
2T U1 1 0>wpbECT UUT I
case in the Wenatchee, or may wish to
use the CHaMP data to develop more
locally -appropriate restoration strategies.

Site Scale

Displaying and interpreting habitat
data at the site level is useful for many
purposes including reporting, limiting
factors analysis, and project effectiveness
monitoring. In this subsection, data from
two sites (Site WENMASTER-000195 in
the Chiwawa (green circles) and Site
WC503432000032 in Nason Creek (red
triangles; Figure 10, page 32) are dis-
played to illustrate this utility. The habi-
tat quality index, calculated using the
CHaMP boosted regression tree ap-
proach using all habitat metrics, is high
for Site  WENMASTER-000195 in the
Chiwawa (green circles) and is low for
Site WC503432000032 in Nason Creek
(red triangles). An examination of the
partial dependency plots in Figure 10
shows that while the Chiwawa and Na-
son Creek sites both score high for aver-
age discharge, the Nason Creek site suf-
fers from low pool volume and low pool
area. Indeed, at the Nason Creek site, the
lack of pools could be interpreted as a
limiting factor for fish production at this
site. Results for the other metrics vary
but the level of contribution of those
other metrics is much lower than for
pools (note the values in parentheses:
wood in pools has only 2.8% of the influ-
ence on the overall habitat quality score
while the influence of pool volume is
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restoration action that increased pool
metrics to a level below the indicated
thresholds might not tip the scale in fa-
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site can document using these
CHaMP tools. Imagine that the sites in
Figure 10b represent beforetreatment
(red triangles) and after-treatment (green
circles) snapshots at the same site that
had undergone restoration actions. In
this hypothetical case, the restoration
action shifted pool volume from 0.0 to
0.9 and pool area from 0.0 to 0.8. These
measureable changes in metrics translate
directly into habitat quality indices that
can be expressed in terms of juvenile
Chinook density. This means that habitat
restoration actions success could be in-
terpreted within the currency of num-
bers of fish supported at a site and could
document direct results from restoration
investments (please refer to text boxes in
this section on important caveats to this
message).

Other site level information can be
presented and used to evaluate/interpret
sites. For instance, topographic survey
data and raw metric scores can verify or
qualify information derived from the
CHaMP habitat quality index predic-
tions. In addition to the deficiencies illus-
trated in Figure 10b, the Nason Creek
site is likely less attractive to fish for sev-
eral other reasons (see the table of met-
rics in Figure 10e): its channel geomor-
phology is less complex and more uni-
form (note the relatively low coefficient
of variation (CV) for the thalweg depth
profile, the relatively low site sinuosity,
and the fact that 100 percent of the site is
comprised of either of two categories of

about 4 times greater at 10.5%). 20 BPEWI U» wi EEPUEUVOOWI POT
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is poor in Nason Creek while habitat

quality is good in the Chiwawa and is Information in these plots can be

used to inform restoration action and to

best in the Lake Wenatchee tributaries.
(Figure 9). While such a validation is not
remarkable in the Wenatchee, where
much is already known regarding the

habitat (as a result of several years of
ISEMP habitat monitoring), the fact that
CHaMP data produces results that
match existing understandings in a well -
studied watershed, suggests that
CHaMP data will be particularly valu-

set restoration action goals. If the amount
of pool volume, at the Nason Creek site,
was increased to 0.5 (50 percent of the
site) or greater, and pool area was in-
creased to greater than 0.35, then the
habitat quality index at this site would
improve significantly and we would
predict that the site would support sig-
nificantly more fish. However, a weak

ther informs the site-level interpretation
of these two sites. The Nason site has
much less fish cover, has more fine sedi-
ment and less boulders/cobbles (which
can be beneficial structural elements for
salmonids), and there is a marked differ-
ence in conductivity and alkalinity
which could affect primary and secon-
dary production.
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This low level of channel complexity
at Nason Creek, relative to the
Chickamin site in the Chiwawa, can also
be seen in the topographic surveys
(Figure 10c and 10d). Habitat units at the
Nason site are restricted to runs and rif-
fles where as the Chiwawa site includes
depth complexity in the form of scour
pools with defined tails. Also, the rela-
tive uniform depth at the Nason site is
obvious in the topographic image rela-
tive to the alternating deep and shallow
areas in the Chiwawa site.

Summary

This section illustrated one approach
to interpreting the CHaMP data set at
three spatial scales. In the future, other
approaches will likely be possible.

The utility of the CHaMP dataset will
increase in the near future as the sample
size increases after completion of the
three year design, and as more sophisti-
cated/predictive habitat indices are de-
veloped (e.g., the NREI, change detec-
tion).

Choosing the best approach(es) will
require policy and technical input, and
therefore necessitates ongoing dialogue
between policy decision makers and
technicians in order to refine the tools to
answer the key management questions.
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Date: March 29, 2012

Figure 6. Habitat quality indices for the
Assessment Unit/HUC 5 scale for the Grande Ronde
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I Nason Creek [E
e ;," F Ry

Figure 10. Comparison of CHaMP 2011 metrics in two sites from the

Wenatchee Subbasin.

(A) Location map showing two sites highlighted for detailed comparison,
one site in the Nason Creek watershed, the other in the Chiwawa River
watershed at Chikamin Creek.

(B) Where two sites fall along the partial dependence plots for Chinook. The
red triangles correspond to a particular site in Nason Creek, and the
green circles correspond to a site in the Chiwawa River. Overall, the
Chiwawa site has a higher habitat quality index. These plots show this
is most likely driven by higher amounts of pool volume and area.

(C) Habitat unit and water depth map of a site in the Chiwawa River water-
shed at Chikamin Creek.

(D) Habitat unit and water depth map of a site in Nason Creek.

(E) Table of selected habitat metrics comparing two sites: one in the Nason
Creek watershed, the other in the Chiwawa River watershed at Chi-

kamin Creek.
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E
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| | —
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_ _ _—
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00 02 04 06 08 10 § 55 EZET O
a Bo= O E =
P’DU' VO|LIH"IE [105%:| Be&EhiE Class {E.g%j Site Water Surface Gradient 0.0 0.0]]
Site Sinuosity 1.13 1.57
% N_’-' Site Wetted Area 10940.8 577.55
7] N f Site Bankfull Area 12267.6 903.34
| Iy
| Wetted Volume 4239.7 94.57
i
\ # . .J Site Length Thalweg 538.4( 115.95
. /
— — Site Bank Angle Mean 26.04 11.74
I I I I I 1‘ I I I I I I 9 1
0 100 200 300 400 0.00 0.10 020 0.30 ||Site Bank Angle StdDev 11.61 11.7%
. o Thal Depth Profile Filtered M 0.58 0.31
Conductivity (3.6%) Gravel Similarity (3.4%) alweg beprh Frotiie Fitered Viean
Thalweg Depth Profile Filtered CV 0.24 0.5¢
il sl Bankfull WidthToDepth Ratio Profile 55.8( 35.07%
| 4 Filtered Mean
| ] | Pool Percent 0.0d 68.04
. ] FastTurbulent Percent 22.84 16.56
- | FastNonTurbulent Percent 76.53 8.06
* ' ' ' ' rr T 1T T Site Discharge 3.05 0.29
0 L] 10 15 20 0 50 150 250
Measurement of D16 2.0d 13.0d
- . a )
Artificial Fish Cover (2.8%) Wood in Pools (2.8%) Measurement of D50 28.0( 51.00
Habitat Metrics Measurement of D84 175.0( 120.0(
Site Measurement of Conductivity 20.9( 58.4(
Tier 2 Habitat Unit Site Measurement of Alkalinity 24.0( 40.0d
D Riffle Percent Big Tree Cover 16.4( 3.5¢
Run Percent Coniferous Cover 70.0( 20.0¢
Water Depth Percent Ground Cover 40.3¢ 66.1(
Value
1.01 meters Percent Understory Cover 38.7( 46.0(
to
0160006 inters Percent Woody Cover 88.2¢ 86.6(
Boulder and Cobbles 48.0( 57.2]
Course and Fine Gravel 30.29 32.59
Sand and Fines 21.71% 10.2d
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% Nason Creek
IE Fish Cover Composition None 94.6( 64.91
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Variability Studies

Fish and habitat conditions vary over
space and time and this variation is what
we hope to capture in the determination
is also affected by measurement error
among crews and by features of the
landscape such as geomorphic valley
classification. The ability to quantify and
understand the components of variation
is critical to knowing whether status and
trend data are meaningful and usable by
managers. In this section, we look at sev-
eral ways CHaMP quantified these com-
ponents to variation in the 2011 pilot
year. The conclusion is that data being
collected using the CHaMP protocol and
design has coherent and measurable
factors affecting variation and that this
data will be useful for quantifying status
and trends.

Habitat Status and Trend: Variance
Decomposition

Habitat status data provides a snapshot
of the variety of habitat conditions at
sampling sites throughout the stream
network at various scales (e.g., site scale,
assessment unit scale, subbasin scale).
When status sampling is repeated over
time, trend data can be generated that
provide a look at patterns of change over
time (usually across years). Patterns of
change in this data with a consistent up-
ward or downward component can be
evaluated or detected as a trend.

How habitat trend data can
inform management decisions:

e A distribution of site -specific trends
with a mean of 0 would indicate a lack
of change over time (or alternately,
indicate no change over time).

A distribution of site -specific trends
that was positive or negative would
indicate a regional trend of improving
or degrading habitat condition.

A group of sites with common charac-
teristics trended upward or downward
together would indicate that one type
of sites was responding differently
from another.
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Figure 11. Hypothetical examples of coherent temporal variability (left)

e Trends can be expressed as an under-

0abOl wsEYI UET T zwOUI O Eteudeivero) siter-spdeitcintueéhees. i U w

in a region: is habitat condition
changing in the subbasin?

e Trends might be expressed as a set of
site-specific trends derived from re-
visiting the same set of sites over
time.

One of the underlying yet often not
explicitly stated objectives of any status
and trends monitoring program is to
describe how fish and habitat conditions
vary, and to evaluate how much uncer-
tainty our measurements might intro-
duce to these descriptions.

Variance decomposition

To evaluate how well CHaMP deter-
mines status and trends, staff developed
a survey design to describe three types/
sources of variability:

1. Spatial Variation: the fundamental
differences among sites.

2. Yearly Temporal Variation: comes in
two parts (a) the common or coherent
yearly variation across all sites as
might be affected by regional forcing
or climate change, and (b) interaction
variation among sites, that is, the

independent yearly variation at each

3. Residual Variation: Extraneous varia-
tion created during the yearly sam-
pling season due to (a)Within season
temporal variation, (b) Imprecise
sampling or measurements and (c)
crew-to-crew differences in imple-
menting/repeating a particular proto-
col.

Between year variability (or yearly
temporal variability) affects our ability to
detect trends in two ways. The first is, in
a sense, prospective: are the designs
we've implemented capable of detecting
specified trends (i.e., trends of the mag-
nitude we'd like to detect if such trends
were present). The second is retrospec-
tive: suppose we have been monitoring
for 10 - 15 years: what magnitude of
trend is detectable, if any? In both cases,
the yearly variability will affect trend
detection likelihood, whether our object
is fish or habitat. Monitoring fish and
habitat concurrently can provide cor-
roborating evidence that habitat mitiga-
tion is effective if trends of both indicate
improvement, or might provide evidence
that factors other than habitat are re-
sponsible for changes in fish. For exam-
ple, might an improving habitat condi-
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Figure 12 . Relative proportion of total variation that is attributable to site,
Julian date, and residual covering the set of sites sampled
across the nine CHaMP watersheds.

Habitat attributes are ordered by the proportion attributable to site variance. Metrics

These graphs depict the two parts of
yearly temporal variation:

Coherent temporal variation (left) is the
common variation across all sites driven by
regional effects. Data varies synchronously, as if
all sites are influenced by a common factor (e.g.,
rainfall).

Interaction variation (right) is the independ-
ent yearly variation at each site driven by site
specific influences. The data varies, but each site
is responding to different mechanisms (e.g., local
disturbance).

By first accounting for spatial and

temporal variation, the CHaMP model is
able to evaluate how well particular metrics
perform (i.e., how much does data for a
metric vary across all sites?) and how much
variability is introduced by crews/
techniques.

The figure on the left
illustrates several important points:

o Site variance comprises>80% of the total vari-
ance for eight habitat metrics, indicating a rela-
tively clear site signal (high signal:noise ratio).
Metrics with a high signal:noise ratio perform
well in models.

 Site variance accounts for <60% of total variance
for four metrics, meaning these metrics might
perform more poorly in modeling; however,
these metrics may still be useful for detecting
year-to-year variation.

1 If, after two more sampling years, these
metrics do not help us understand temporal
variance and still perform poorly in explain-
ing differences between sites, they would be
dropped from the program.

e The Julian date refers to a coherent/consistent
pattern of variation during the index window.

1 If Julian date % is relatively large, it might
indicate a consistent trend in the metric
during the index window that could be attrib-
uted to regional climate or patterns of dis-
charge.

* Metrics derived from topographical surveys
(metrics labeled in CAPS) performed relatively
better compared with non -topographic metrics.

T Four of six metrics with the clearest site
signal are topographic-based metrics.
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in caps are derived from the RBT surveys. Two metrics are based on a multivariate ! O,f | t hle seve ? me :] rdi ¢ sd -
combination of individual metric scores: PERMANOVA(RBT) and PERMANOVA(AUX) S|grtla_1, I(;ntz one Ist a foplotgrap lc- etrl;/e .
combine the RBT derived metrics and the non-RBT derived metrics. Metric. €se metrics fail to account for 2
temporal variation (after two more years of

H ]

NOTES: Avg = average; STDDEV = standard deviation, a measure of variation; t_ = Ziimﬂ';g) they ICOUId be dropped from the
metric was transformed to approximate a normal distribution. aMP protocol. .
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tion, along with a decline in fish abun-
dance or productivity indicate some- 2 -
thing other than (or in addition to, if fish
decline were to be faster in the absence
of habitat improvement) habitat is affect-
ing fish?

3.0
|

r squared = 0.97

2.5

The first CHaMP variance decompo-
sition analysis evaluated the relative
performance of the metrics during the
2011 sampling season, i.e., what was the
relative amount of residual variation
(noisiness) across the set of metrics after
we accounted for class/site and within
al EUwUw0] Ox OUEOWYEUDPEUDO
PPDEIl wUIl x1 ECwUUOUEa> wbl wi
sample 25 unique sites twice during the
season. The second decomposition
analysis focused on evaluating how
much variation was introduced by differ-
ent crews sampling with the same proto-

1.5 2.0

Visit 1: standard deviation of the thalweg profile
1.0

0.5
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col at the same site within a short time
window.

The CHaMP 2011 pilot crew variabil- Visit 2: standard deviation of the thalweg profile

ity study involved a survey of six sites 'r_] Figure 13 . Comparison visit 1 (local crew) with visit 2 (repeat crew)
the Upper Grande Ronde by seven dif- thalweg profile standard deviation RBT derived metric scores,
ferent crews to evaluate how well differ- illustrating the repeatability of this measurement protocol.

ent crews applied the protocol. All crews

sampled the same six sites during a short o
time interval to minimize temporal
variation and allow quantification of site
and crew variation (see Table 5).

30
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r squared = 0.21 o

The top and bottom plots on the
right show Visit 1 and Visit 2 results ' 7
for the first and last metrics from '
Figure 13 on the previous page.
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These types of plots can be used to
evaluate the Arepeat
of the CHaMP protocol.

Visit 1: embeddedness
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a
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The top plot illustrates that the
metric standard deviation of the o
thalweg profile is highly repeatable
as evidenced by the 1:1 linear o o
relationship between the two repeat

visits (i.e., there is relatively low 0
noise between repeat visits). o s}
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The bottom plot illustrates a
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suggesting a lack of repeatability
for this metric. Visit 2: embeddedness

Figure 14 . Comparison of visit 1 (local crew) with visit 2 (repeat crew)
gualitatively derived embeddedness metric scores, illustrating the lack
of repeatability of this measurement protocol.
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Table 5. The allocation of crews to sites for the 2011 crew variability study.

1 1 1 1 1

CBW235322 1 1 7
CBW321338 1 1 1 1 1 1 1 7
Dsgn46 1 1 1 1 1 5
dsgn492 1 1 1 1 1 5
dsgn494 1 1 1 1 1 1 6
dsgnd277 1 1 1 1 1 1 1 7
SUM 6 6 6 3 4 6 6 37

percentnonwoodycover
t_pctobslessthan2mm
courseandfinegravelbysite
SITE_BANK_ANGLE_STDDEV
t_d16.84
WETTED_WIDTH_PROFILE_F_MEAN
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sandandfineshysite
PERMANOVA (RBT)
T_POOLS_100
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THALWEG_PROFILE_F_STDDEV

t_wetlwdvolpool

W crew.var
Mjuliandate.var
residual
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Figure 15. Relative proportion of overall residual variation that is attributable

to differences among crews when applying the same protocol in the same location.
The metrics are presented in decreasing rank order of which metric is most af-
fected by crew variation. Metrics in all -caps are derived from the topographical
surveys.

Sites used in the crew variability
study were geographically close to each
other (relative to sites across the full set
of CHaMP watersheds). Therefore, re-
sults are preliminary and should not be
interpreted as representative of what
might be found if a crew variability
study were performed across the region
(see example below).

The analysis on this page focuses on
the non-topographic data collected by
CHaMP (Figure 16; however, which ex-
amines the proportion of residual varia-
tion attributable to differences among
crews does include metrics derived from
topographic surveys). Detailed analysis
of crew variability specific to topog-
raphic data collection and products is
presented on the next pages.

Summaries from the 2011 pilot year
illustrate the basic variance components
that CHaMP can estimate with a single

al EUZUWEEUES w. UUWYEUDE |

analyses with a single year's worth of
data allowed us to compare the perform-
ance of various measurement protocols
and differences among crews. As the
data are from one year only they are
preliminary and not yet sufficient to esti-

mate the yearly temporal components of

YEUDPEUDOOGwW" ' E, / ZUwOYI

temporal design framework (described
later in this report) will allow estimation

of the major components of variation
after the design runs its full three year
course.

The graph on the left (Figure 15)
shows that crew variability was
relatively low for the embeddedness
metric during the crew variability
study, but for the region -wide
survey, residual variation for this
same metric was proportionally the
highest.

e This might occur because the metric was
relatively consistent or easy to evaluate
among the set of sites used for the crew
variability study.

Most of the non -topographic met-
rics have relatively high crew varia-

tion (six of the eight with highest %

crew).

e The three metrics with essentially no
crew variation are topographic, demon-
strating the value in CHaMP topographic
surveys.
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Crew Variability in Topographic
Data

The analysis of topographic surveys
conducted using the CHaMP protocol as
part of the Crew Variability Study
showed that crews are collecting data
that accurately quantifies habitat status
and that is powerful enough to detect
trends. Specifically, crews are collecting
topographic data of sufficient quality
and consistency that the DEMs they pro-
duce show the same basic spatial pat-
terns with distributions and summary
statistics that are within acceptable levels
of error, and is of adequate quality to
support geomorphic change detection
for both obvious changes (reported) and
subtle changes in the channel and along
channel margins. The largest observed
differences between crews were attrib-
uted to systematic errors that are easy to
identify and remedy in the data editing
or QA/QC process. These errors are also
easy to avoid with more targeted train-
ing and QA/QC procedures.

The variability between crews repre-
sentation of one of the small tributary
streams, Fly Creek, is illustrated in Fig-
ure 18 with DEMs and water depth
maps. A study by Bangen & Wheaton

Figure 16. The sites sampled within the crew variability study included 3 lower
stream order sample reaches: Photos A. Fly Creek, B. Spring Creek, C. West
Chicken Creek and the three mainstem sample reaches: Photos D. Grande
Ronde River upper, E. Grande Ronde River middle, and F. Grande Ronde River

lower.

(2012) set out to resolve the following
specific questions:

1. What are the magnitudes of inter-
crew variability within sites and
what proportion can be attributed to
systematic surveying or processing
errors and blunders?

2. Does the magnitude of inter-crew
variability show consistency in differ-
ent portions of the survey extent

Water Depth DM
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Figure 17. lllustration of topographic survey variability among seven CHaMP
crews at Fly Creek site. DEMs and water depth maps derived from topographic
surveys. Figure from Bangen & Wheaton (2012).

(e.g., greater on banks or floodplains
and less in the in-channel habitat)?

3. What are the magnitudes of intra-
crew variability between sites?

4. To what extent does crew variability
limit our ability to reliably calculate
DEM derived metrics such as water
depth and detect and interpret geo-
morphic changes to physical habitat
from time series data?

Analysis methods included both ba-
sic statistical and advanced spatial analy-
sis approaches. Statistical methods were
geared towards summarizing differences
in topographic survey metrics (e.g., total
number of points collected, survey ex-
tent, etc), while the spatial analysis ap-
proaches consisted of estimating spa-
tially variable DEM errors in each DEM
(e.g., Wheaton et al. 2010a), and various
raster comparison methods of the inter-
polated topographic surfaces (e.g., TINs,
DEMs) and their derivatives in ArcGIS.
For example, a celtby-cell statistical
comparison of  maximum -minimum
analysis was used to quantify the maxi-
mum range of crew variability in DEMs
and water depth rasters at each sample
reach.

The maximum range of topographic
variability across all sites, was on aver-
age 275 cm b & | lc@)t and average
elevation uncertainty was estimated at
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