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Figure 2(a -d). Watershed level summaries
of select metric values, average of 2011 -
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Depth changes ~ Velocity changes NREI changes
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Figure 4. CHaMP metrics are being used in the Asotin IMW and other watersheds to model expected changes in depth, veloc-
ity and Net Rate of Energy Intake (an indicator of fish carrying capacity) from installing wood structures) (Predicted, Top
row). Data collected just one year after project implementation (Actual, Bottom row) show there were physical and biologi-

cal responses and in the direction expected.
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Baseline Steelhead

Wetted area: 1.27 km?
Pool area: 0.37 km? 167 smolts/adult (12% increase)

Tributary reconnection ~ chinook

. 2
Wetted area: 1.7 km* (34%) 50 1 smolts/adult (7% increase)
Pool area: 0.46 km?2 (24%)

Figure 6. Estimated incremental change in habitat availability and steelhead and
spring/summer Chinook salmon productivity due to the simulated reconnection of
Texas Creek.

Under this scenario, estimates suggest that 7% freshwater productivity targets for
spring/summer Chinook salmon would be met and result in an additional 2% im-
provement in steelhead productivity.
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Table 1. CHaMP-PIBO metrics identified as the same or requiring a linear transformation only (22), or similar (need to be
constructed from measurements (2).

Directly Exchangeable (100 Same Metrics (No crosswalk necessary*) | Requires Crosswalk (129 Same Metrics (Regression correction necessary)
Conductivity Pool Percent

Temperature Pool Frequency

Site Length Substrate: D16

Gradient Substrate: D50

Site Sinuosity Substrate: D84

Bankfull Width Average Thalweg Depth

Wetted Width Wetted Width to Depth Ratio
Pool Tail Fines <2 mm Residual Pool Depth

Pool Tail Fines < 6mm Bankfull Width CV

Bankfull Large Wood Frequency Bankfull Width to Depth Ratio CV
Similar Metrics (2)0 CHaMP can generate (algorithmbased crosswalk) | Bankfull Width to Depth

Percent Undercut Banks Bankfull Large Wood Volume
Bank Angle
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The Reliability of CHaMP
Habitat Metrics

Table 2. Summary of unique sites surveyed by regional collaborators using the
CHaMP protocol, 2011 -2013.
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Total Unique Sites
2011 2012 2013 Surveyed Us?ng CHaMP *

Methow 25 19 25 49

Entiat 76 60 79 94

Wenatchee 23 22 25 43

Tucannon 24 29 29 49

South Fork Salmon 33 25 25 55

Lemhi 42 48 48 109

Minam - - 10 10

John Day 59 73 77 188

Upper Grande Ronde 56 56 54 129

Yankee Fork - - 25 25

AEM - - 29 29

BPAFunded Total** 335 344 429 780
*These totals count, only once, annual sites that were sampled in 2011 -2013. Altogether, 513 visits
conducted in 2013 and 1394 visits were conducted from 2011-2013.
** Non -BPAfunded sites = 75 total. 18 sites in the Asotin were funded/surveyed by Washington
SRSRB, 22 sites were surveyed in California by state Department of Fish and Game Coastal Wa-
tershed Planning and Assessment Program, 3 sites by Confederated Tribes of the Warm Springs, 3
sites surveyed for USBR in Methow, and 29 sites in Bridge Creek.
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Estimated reliability of key CHaMP metrics

Gradient
log(Wetted Area
log(Bankfull Width
log(Wetted Width Avg

log(Site sinuosity

log(Large Wood Frequency: Bankfull
log(Substrate: D84
log(Wetted Width To Depth Ratio Avg

log(Substrate: D50
log(Thalweg Depth Avg

log({Residual Paol Depth

log(Substrate Est: Coarse and Fine Gravel

log(Substrate <6mm

log(Slow Water Volume

)
)
)
)
)
)
)
log(Bankfull Width CV)
)
)
)
)
)
)
)

log(Substrate: D16

log(Slow Water Frequency)

log(Percent Undercut by Length)
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Ulvws(Oow"" E, / w, I UUDE UglleU! RkbhEhhefd bt €HamP protocols and metrics from 2011 -2013 has mini-
mized measurement noise (pink) and improved metric reliability. Depending on
the metric, CHaMP sampling strata (site -- public versus private; valley class o]
material source, transport or deposition) explain an important part of the overall

metric variation within each watershed.
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The Future of CHaMP /
Concluding the Pilot
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Table 3. CHaMP product milestones and long

-term timeline.
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] Q F I
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CHaMP &DHi3rd Year Lessons Learned

BaCkg round to this CHaMP provides standardized habitat monitoring data for use in answering
Report three important Key Management Questions (KMQs) and to support regional
policy and management decision making:

31T w"OOUOEDEW " EEDU. § kMQ 1. What are the tributary habitat limiting factors or threats preventing the
I UOT UEQuwm" "' E, / OQwrY/Y-twhk  achievement of desired tributary habitat performance objectives?
YYAwBDUwOT T wWEUOOPOEUD
20EVOUUVUWEOGE WSt i EODYI OFL 1 AKMQ 2: What are the relationships between tributary habitar actions and fish
TUEOzZUw p( 2%,/ Ow !/ w survival or productivity, and which actions are most cost -effective at addressing
I Y WH Y Awbp OUOWOOWET Vi habitat impairments?
EwUUEGEEUEDPAI EwUI T PO , , o o ,
POT wxUBT UEOGwWEI upi oi gn T KMQ 3. Are tributary actions achieving the expected biological and environmental

xOOPEaw EOEwW OEOGEIL O /mpronvenjents Iin habitat [and improving survival and/or habitat capacity of spe-
cific fish life-stages?
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Figure 8. A step -wise process is used to meld the CHaMP and ISEMP workflows from data collection through the develop-
ment of summary products to describe fish population response.
tion are linked to an evaluation of fish response. The bottom panel (green) depicts the corresponding tools and products that have been
developed or are under development to support answering the KMQs and other regional policy questions of interest.

The top panel (yellow) shows how the effects of habitat restora-
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CHAPTER II: CHAMP PR ODUCTS TO SUPPORT THE

ASSESSMENT OF TRIBUTARY HABITAT LIMITING FACTORS (KMQ 1)

KMQ 1: What are the tributary Continuous Modeling of EOOx Ol 601 OUEUawUOwUT EQuw
habitat limiting factors or . e Eaw- . WEOEWPUWEI UPT Oi
threats preventing the achieve- C_:’eomorphlc C_|§.SSIfI0a- xOUOwWiI ROUEXOOEUDOOWEDE
ment of desired tributary habi- tion and Condition xUBEUEOWEI Vi 60x 01 608 w

tat performance objectives?
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RIVER STYLES
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Confined valley boulder bed
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Figure 9. A River Styles (Brierly and Friers 2009) framework was applied in the John Day watershed to assess geomorphic
condition and with this information, develop continuous maps of geomorphic potential across the stream network for use
by managers to facilitate strategic restoration design and planning.
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Geomorphic Condition of River Style reaches in the Upper Middle Fork John Day Watershed, Oregon

ln tact and GOOd Geomorlphic Condition
condition reaches Ao Good

Fair
~N\r~— Poor
*  Clearcut operations in the

past, but recovering;

Hillshade

High
—

Low

*  Widespread but sparse
grazing;

¢ Little change to sediment
balance or channel attributes
since 1940’s;

*  Pressures removed from lower
watersheds; upper watersheds
nearly intact

CONDITION
MAPS

Figure 10. Continuous geomorphic classification and comparison to reference condition along a network paves the way for the
development of geomorphic condition maps, by reach, to inform discussion about recovery potential by restoration planners.
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Figure 14. CHaMP survey data were used by CRITFC and ODFW to validate a river classification based on reach

morphology. This information was used with fish information and professional interpretation to predict areas of Chinook

spawning and redd densities in unsurveyed areas of the upper Grande Ronde watershed, OR.
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Figure 15. CRITFC is using CHaMP metrics and other information for identification of fry through smolt life stage habitat
limiting factors and parameterization of its life cycle model. For detail on the development and application of the Structur-
al Equation Model (SEM), which utilizes CHaMP data, please see Ward et al. (2012) and CHaMP (2013).
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Figure 17. Graphical display of D84 mean estimates from 2011 -2013 CHaMP data.

/ Ul xEUI EwEaw" "' E, / w" OOUEDPOEUDPOOwW2UEF wi OUw! 60601 YHIOOU WE W b iitwduk | OPIok



CHaMP &DHi3rd Year Lessons Learned Project Synthesis Report

Balancing Program Objectives i B Ui OOLu UOLu D'I' DET w" E UE{O]uz@iwammuﬂB()éwDCwUT I
POx O0 O] OUEUDO@u‘{hJ’rUl@OuELMI\l'thJ UUDOEUI ELU Y E UDE OEN lwulEEERD®OD woi wEEw i OFE
EOI EUOGaw Ui OpPOw Ui E0w 2IOERN D 6 Wi B 6 6 ¥ wE By BIU W0EREQuBi0uw@ EH W E U1 w 01
[ OUw UEOxO1 Ur w EOUT w BEWaw W uilxY EEQUE @iowp T 1 0p 8l 0 ubl & uOli U w0 uie, E/O EE O b ¢

"E,/zUWEI UDT OWEOE wp E®iO0w b 001 fupQ@R QD OT e k1 UECH WEEGDQUUGERW B 1T w EVUT (
01 UOEOwWx U1 U0UUT UwodwYOBR D el wiowsd 6 we W B@ wq B By EwEDioE® 8 AWUEEDT Owl
I yht Ow! / wUi gUI VOI Ewou%thEDOQLsz&m""‘@QﬁwEGO@iBDi/ruElEﬂ‘i@iBmwEUi EOIl wU

T OPwPDUOUWUEOxODPOT wi OUU/%E%%@%“U'?HW@[MO'OL&} %O Lfrl 8 gg‘ DIOwbI
ETTEwUOOwWOI 1 Ow OENI EUDEY\Du&Ewgbw& dthé"Iuhfb&J%IUD ﬁ lﬁ E 51 b‘E‘fz&
BPFRW ¥ BY LR ab i PBOECO

IUEOUwEOEYOULuIrIEUUJXL'plUILQ
ISEDIOEDIUouJOUIUUD'OQL{EUiUO(BlTJIJ%%Apgowgob@EwE uJ uJIDIDI
DOEOUEI EwbkPIl T Ul Uw' ’XU%%%LQJIaLHUl{bEE%H%EU%EYII lPJOLU | LFJ |IB|EuéUIC
uui EUJ EUw EOOUUOOW UDUI; L,\El.lblb %Iw%g [{:-Jbé*ul U$D’dJI1 uJX C? O

, 1 " (wWUEOxOPOT wEl UDIT %lfJEJ @JUEI}:' 516}@131{1“:-'&| wx I lUfU\(OLUDUu

EUETI w UEOxODPOT wifOUOwEOEwW UI 1l w OYi UEOOuw Dubl Uwi OUwOI 1 wl @l
OUOET UwoOi wUupUI UwET 0pIiTheRale of Rapdpwigntir 0 ONT EV UG Sﬁw"' E, / wUBUl wi OUwWPEUI UL
(OEI T EOwWU] O EQw" ' E, / SUWB PN wEEO] wOOw EOEWOUI GEUWI UOPOEUDT Ud w
El wPDOEOUxOUEUT EwDOUOWOT T ko 2WEBEQX ORI vwET DOEOUREBOwDBBYI BWHT EUOUL
PpOTw $, WUEOxODPOT wEl UOP B W &I BIHO T LU‘JE)EJOEOE]OD@IBDEJC:EEJ@JQJEDBX:Z':"” 1UBPUOWDR) il ELE ©

E.(2$,/ wOi EOwOi 6ET UUQRIEREYD@Ow&OT OUP0T Ow pd x 82 QWO D0 & wOUwEDEIwUE U U
0T EQwi ¥ OUOUwWOOWU] OOEEDI W Ruw LYK K wECEw WHOKWOT wdrpYWDUGERE WDEW UDUIT
(2%, /w(, 6wUPUI UwPOWEBREDQT BuwB WDIOWBI b Yw U1 >0BIVY Iwdd B 1T 10WIwk GPO ¥l OOwE
UEOxOPOT WOOEEUPOOWO! 1 EHUwox @0P ¢R0BOAm Ubx U1 DOOUIN EwE&E 0i Ui BOWOXT UE
TUEOwpOUwWOUT 1 Uwx UOT U B8 URUWE OURDEWE p@®BIPIoH U 0BT B ubw kIVHBU ECw@IOuwk | 1 Ul
OF T w xOPT Uw OF w " EEUI £0lul tgUPERiuUl x U1 U1 60U O w@uwlid G aE' U1 B, w Q@ uy buit lwd 6B GE
ExxUOEET wOOWUOEOUUWEOOWU POt OUEFUPLOROOHWOEEOPODWOD WOLE QBB UT wh |
371 wUESGT 1 woi wEGOx1 UPp®I MFIERAE WY1 Vw07 EOw EOO0Oad wnUUOT i UOLuDOwUOOT
EOOT UOOUT BEwOT 1w E, / wxYPN], BB Qualo ¥ hyt sy, B U~uf;((j %L[J?% UD gy%l wEl OB

x Ul U1 001 EwPOWIEEOT wWdyy gy eui wi EGEwWUI O EO BawEl

|H ? OOE
311 wr U00WOT Ul 1 wal EVEEOPaAwW O W lewEuIUCEIo@UEOOabu éEb'A
%

x OPOT wUl UUOUUWEEOWE] WOOIOBR 0 &k iPE R QUEEA wiii ”b% %WME
Table 8. Summary of competing monitoring program objectives and potential outcomes of program modification.
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1 What has CHaMP learned
about the appropriateness and
value of its protocols and met-
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Figure 28. Relationship between hydraulic modeling error and D84.
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Table 9. Key CHaMP metrics, linkages between metrics and support of multivariate models and outputs, and relationship to
ecological concerns for specific salmonid life stages

Indicator Metrics Units A NG
Category
Average Alkalinity Site measurement of alkalinity M'”'F')Z?llli't\é?lent Survival
Average Conductivity Site measurement of conductivity Micro-Siemens Survival
per meter
Growth Potential Derived from models relating drift biomass and tem- Degree grams Growth
perature
Percent Below Summer Tem- |Threshold temperature metrics derived from year -
Percent Growth
perature Threshold round logger data and modeled along stream networks
Velocity Heterogeneity Hydraulllc Model output measuring velocity heterogenei- Index Growth
ty at a site
Embeddedré%sbsb?; Fast water Average of site embeddedness measurements Percent Survival
Pool Frequency Site measurement of pool frequency Cour:te?:r;loo Growth
Residual Pool Volume Site measurement of residual pool volume Cubic meter Growth
Channel Complexity flsti(;:ymeasurements of depth, width, and thalweg sinu- Index Growth
Habitat Suitability Index Model derived values of velocity depth and substrate Index Growth
Total Drift Biomass Site measurement of total drift biomass Grammpé?ércublc Growth
LWD Site measurement of LWD Count per 100 Growth
meters
Fish Cover Site measurement of fish cover Percent cover Survival
Channel Units Site measurement of channel unit type and dimensions | Cubic meter Growth
. Site measurements of channel units and side channel
Channel complexity i : Index Growth
dimensions
. . Site measurement of D50, D16, D84 substrate, occular - .
Particle Size : Millimeter Survival
substrate estimates
Fine Sediment Sltg measurement of pool tail fines, ocular substrate Percent Survival
estimates
L . L Kilometer by
Riparian Structure Site measurement of riparian structure type Growth
Solar Input Site measurement of solar input Kilowatt/hour Growth
Geomorphic Change Detection Site m_easure_ment of geomorphic change between two | Volume, Area, Survival
sampling periods & Percent
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Year Lessons

Life Stage

Ecological Concern

Potential Restoration Action(s)

Parr to smolt

Food 1 Altered Primary Productivity & Water Quality -
pH

Plantings, Beaver Introduction, Channel
Modification, Side Channel

Parr to smolt

Water Quality - pH/Oxygen/Turbidity

Plantings, Beaver Introduction, Channel
Modification, Side Channel

Parr to smolt

Food - Altered Prey Species Composition and Diversity &
Channel Structure and Form - Instream Structural
Complexity

X
Instream complexity, Fertilization, Planting

Parr to smolt

Water Quality - Temperature

Planting, Channel Modification, Beaver In-
troduction

Parr to smolt

Water Quantity T Increased Water Quantity/Decreased
Water Quantity/Altered Flow Timing

Channel Form, Flood plain, wetland creation

Eggs/Alevin

Sediment Conditions - Increased Sediment Quantity

Sediment Reduction, Planting

Parr to smolt

Channel Structure and Form - Instream Structural

Complexity

Instream Complexity, Channel Modification

Parr to smolt

Channel Structure and Form - Instream Structural

Complexity

Instream Complexity,

Parr to smolt

Channel Structure and Form - Bed and Channel Form

Channel Modification

Parr to smolt

Channel Structure and Form - Instream Structural

Complexity

Instream Complexity, Riparian

Parr to smolt

Food - Altered Prey Species Composition and Diversity

Instream complexity, Fertilization, Planting

Parr to smolt

Channel Structure and Form - Instream Structural

Complexity

Instream Complexity, Riparian

Parr to smolt

Habitat Quantity - HQ-Competition

Instream Complexity,

Parr to smolt

- Side Channel
- HQ_

Peripheral and Transitional Habitats
and Wetland Conditions & Habitat Quantity
Competition

Channel Modification

Parr to smolt

Channel Structure and Form - Instream Structural

Complexity

Instream Complexity, Side Channel

Eggs/Alevin

Sediment Conditions - Increased Sediment Quantity;
Decreased Sediment Quantity

Sediment Reduction, Gravel Placement

Eggs/Alevin

Sediment Conditions - Increased Sediment Quantity

Sediment Reduction, Planting

Parr to smolt

Riparian Condition - Riparian Condition

Planting, Fencing,

Parr to smolt

Water Quality 1 Temperature, Food i Altered Primary

Productivity

Planting, Channel Form

Eggs/Alevin

Channel Structure and Form - Bed and Channel Form

Channel Modification
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Figure 29. Signal -to-Noise ratios for terrestrial and aquatic Figure 30. Signal -to-noise ratio for drift
drift components of CHaMP macroinvertebrate samples. after samples with clogged nets were

removed from analysis.
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Benthic abundances

@ Sites Visits S:N
Benthic Biomass 15
\ \ \ \ \ \
0 0.2 04 0.6 0.8 1.0
%of total variance
Figure 31. The ability to repeat benthic invertebrate biomass and relate this to
drift produced a low signal -to -noise ratio (1.5)
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Figure 32. The relationship between observed drift biomass vs predicted drift
biomass from benthic samples. Observed drift samples do not include terrestrial
drifting invertebrates, which can represent over 50% of salmonid diets.
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[ ] water Exent

Tier 2 Geomorphic Units

" Transition
In Channel
- Banks
- Concavities

1Conveﬂtms
i Planar Features

Figure 33. Bear Valley Creek (site CBW05583 -028079) tier 2 manual classification by
crews vs. tier 2 semi  -automated topographic derivation (thresholded at a 68% proba-
bility). Aerial photo is shown for site context. Some manual editing was required in to
produce this example. (S. Bangen, USU)
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Figure 34. Potential framework for leveraging CHaMP metric information with information from other programs, using exist-
ing PNAMP infrastructure and a fAMonitoring Metadata Exchangeo. (Dashec
and future years.)
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Figure 36. An evaluation of metric interoperability should be multi -faceted and
consider how to incorporate different sampling designs, and the quality of differ-

ent metrics.

/ Ul xEUI EwEaw" "' E, / w" OOUEDPOEUDPOOwW2UEF wi OUw! 60601 YHIOOU Wi W b itwd &IOPIok



CHaMP &DHi3rd Year Lessons Learned Project Synthesis Report

Figure 36. Map displaying the spatial extent of Chinook and anadromous steelhead TRT populations in the Columbia (purple

and orange), and the extent of watersheds that CHaMP monitored during 2011 i 2013.
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