Upper Grande Ronde: Summary of
CHaMP Metrics and Modeled

Products

e CHaMP metrics are directly measured at each CHaMP
site according to probabilistic sampling design.
Metric included in this summary are:
* Sinuosity
e Substrate <2 mm
e Substrate < 6 mm

* Modeled products are built from CHaMP data and
additional mechanistic or empirical knowledge,
assessed at each CHaMP Site

e Habitat Suitability Index (HSI)
e Net Rate of Energy Investment (NREI)



Background: CHaMP Metrics
and Modeled Products
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Modeled Products



CHaMP Metrics

e Sinuosity (Sin)

» Ratio of the thalweg length to the straight line distance
between the start and end points of the thalweg.

e Substrate < 2 mm and Substrate < 6 mm

* Average percentage of pool tail substrates comprised of
fine sediment <2 mm and < 6 mm, respectively.

e Details

» Substrates metrics are directly measured by CHaMP crews
as the percentage of 50 substrate observations less than
2mm or 6mm, respectively, measured at each of three grid
locations (150 total observations per site), at the pool tail
of each channel unit.

e Additional details available at:
https://www.monitoringmethods.org/Method/Details/868


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

CHaMP Modeled Products:
Habitat Suitability Index

* Habitat Suitability Index Metrics:

 Suitable habitat area (m?2) per meter of stream length for:
e Steelhead Juvenile Weighted Usable Area per Meter
e Steelhead Spawner Weighted Usable Area per Meter
* Chinook Juvenile Weighted Usable Area per Meter
* Chinook Spawner Weighted Usable Area per Meter

e Details
e Modeled from CHaMP Data

* Inputs to HSI Models

 Site level hydraulic models which yield detailed field estimates of
velocity and depth.

e Substrate (D50)

e Habitat Suitability Index Curves
¢ Based on expert judgement
¢ See Appendix

HSI Model Structure: CHaMP Implementation Example:
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W0 /\ level
-D_.. & g. """"""""""""" »| suitability Curves | From Literature
1 i
* Basicindexes | . . , Intermediate Index

\L/ Scores for Each Input

Globalindex | oo > | HSI Value HSI=Ip * v *Is/ witha+b+c=1.0




CHaMP Modeled Products:
NREI Capacity

* Net rate of energy intake (NREI) :

* Juvenile salmonid capacity per meter
* The carrying capacity of juvenile salmonid per meter of stream

e Details

* NREI carrying capacity is a modeled metric. Carrying
capacity is estimated based on an energy balance
model, where the energy required to occupy a stream
location (swimming sots, SC) is compared to the energy
available from preY(drift at that same location (gross
rate of energy intake, GREI)

* Inputs to NREI Model

* Site level hydraulic models which yield detailed field estimates of
velocity and depth.

e Based on detailed CHaMP surveyed of bathymetry, as discharge (Q) and
surface roughness (D84).

* Temperature
e Drift
e Fish Characteristics

e References:

e Hayes, J. W,, N. F. Hughes, and L. H. Kelly. 2007. Process-
based modelling of invertebrate drift transport, net

energy intake and reach carrYing capacity for drift-
feeding salmonids. Ecological Modelling 207:171-188.

e See appendix for additional references



CHaMP Metrics and Modeled Products:
Summaries by Assessment Unit

e Estimated Population Distributions of CHaMP Metrics
and Modeled Products, by Assessment Unit
e Aka “GRTS Rollups”

e Metrics from CHaMP sites were used to estimate the mean and
standard deviations for the entire Assessment Unit

e Design based statistical estimations are used to estimate
population level responses and corresponding standard errors at
spatial scales larger than individual CHaMP site

* Using R-package spsurvey
* Estimates are robust and unbiased
* No distributional assumptions required

e References:

e Stevens Jr DL, and Olsen AR (2004). Spatially balanced sampling of
natural resources. J Am Stat Assoc, 99:465, 262-278, DOI:
0.1198/016214504000000250.

e Kincaid TM, Olsen AR (2013). Spsurvey: spatial survey design and
analysis. R package version 2.6. URL:
http://www.epa.gov/nheerl/arm/.



http://www.epa.gov/nheerl/arm/

CHaMP Metrics and Modeled Products:
Continuous Estimates

* Model assisted regression models were generated to
make spatially continuous estimates at all points along
continuous stream networks

Required for continuous response map generation
Metrics and products are “extrapolated” beyond measured
points
CHaMP metrics and modeled products are empirically fit to
globally available attributes (GAA).
Model assisted regression used to account for non-uniform
sample inclusion probabilities

* R-package “survey”

Model details in appendix.

References

e Lumley T (2004). Analysis of complex survey samples. )
Stat Software 9(1): 1-19.

e Lumley T (2012). Survey: analysis of complex survey
samples. R package version 3.28-2.

e Nahorniak M, Larsen DP, Volk C, Jordan CE (2015) Using
Inverse Probability Bootstrap Sampling to Eliminate Sample
Induced Bias in Model Based Analysis of Unequal
Probability Samples. PLoS ONE 10(6): e0131765.
doi:10.1371/journal.pone.0131765
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Chinook Juvenile Weighted Usable Area

Source: Habitat Suitability Index (HSI) Model
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Chinook Juvenile Weighted Usable Area

e Source: Habitat Suitability Index (HSI) Model
e Definition: Suitable habitat area (m?) per meter of stream length
for Juvenile Chinook

Sub
Population |Visit Year N Mean St. Dev.

2011 32 1.716 1.75

2012 27 1.329 0.912

2013 24 1.747 1.706

All.Sites [Average of All Years 61 1.894 1.713
2011 3 2.05 1.021

CCC3A |Average of All Years 3 2.074 1.053
2011 3 1.849 0.166

2012 3 2.851 0.526

2013 3 2.919 0.835

CCC3B [Average of All Years 9 2.54 0.757
2011 5 0.656 0.242

2012 8 1.033 0.3

2013 6 0.871 0.228

CCC5 Average of All Years 14 0.93 0.222
2011 3 3.318 2.944

2012 3 0.446 0.266

2013 4 3.385 3.003

UGC2 Average of All Years 8 3.338 3.064
2011 2 2.122 1.693

2012 4 2.394 0.549

uGgCc4 Average of All Years 4 2.426 0.581
2011 4 3.385 0.791

UGC5 Average of All Years 4 3.385 0.791
2011 3 1.426 0.232

2013 3 1.853 0.105

UGC7 Average of All Years 5 1.627 0.304
2011 4 0.869 0.237,

2012 5 0.719 0.214

2013 3 0.429 0.209

UGC8 Average of All Years 8 0.733 0.381
2012 2 0.732 0.343

UGC3B |Average of All Years 2 0.927 0.148
2013 2 0.278 0.082

CCC4 Average of All Years 3 0.394 0.177,




Chinook Juvenile Weighted Usable Area
e Source: Habitat Suitability Index (HSI) Model

» Definition: Suitable habitat area (m?) per meter of stream length
for Juvenile Chinook

HSI CHNK Juvenile
Weighted Usable Area per meter
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Definition: Suitable Spawning habitat area (m?2) per meter of

Source: Habitat Suitability Index (HSI) Model
stream length for Chinook

Chinook Spawner Weighted Usable Area
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Chinook Spawner Weighted Usable Area

e Source: Habitat Suitability Index (HSI) Model

e Definition: Suitable Spawning habitat area (m?) per meter of
stream length for Chinook

Sub
Population [Visit Year N Mean St. Dev.

2011 32 2.274 2.499

2012 27 1.255 13

2013 24 1.824 1.683

All.Sites |Average of All Years 61 2.241 2.317
2011 3 1.467 1.589

CCC3A |Average of All Years 3 1.324 1.39
2011 3 4.363 0.938

2012 3 4.358 0.817

2013 3 4.92 1.373

CCC3B |Average of All Years 9 4.547 1.102
2011 5 2.323 0.321

2012 8 1.428 0.603

2013 6 1.802 0.795

CCC5 Average of All Years 14 1.701 0.733
2011 3 4.543 4.159

2012 3 0.475 0.658

2013 4 2.101 2.118

UGC2 Average of All Years 8 2,911 3.191
2011 2 1.045 0.727

2012 4 0.527 0.488

uGgc4 Average of All Years 4 0.583 0.503
2011 4 5.661 2.557

UGC5 Average of All Years 4 5.661 2.557
2011 3 3.159 1.859

2013 3 2.5 0.346

UGC7 Average of All Years 5 2.578 1.343
2011 4 1.02 0.254

2012 5 0.616 0.693

2013 3 0.274 0.198

UGC8 Average of All Years 8 0.665 0.568
2012 2 0.185 0.18

UGC3B |Average of All Years 2 0.866 0.501
2013 2 0.005 0.005

ccca Average of All Years 3 0.144 0.196




Chinook Spawner Weighted Usable Area
e Source: Habitat Suitability Index (HSI) Model

e Definition: Suitable Spawning habitat area (m?) per meter of
stream length for Chinook

HSI CHNK Spawn
Weighted Usable Area per meter
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NREI.dens.est.fpm

Juvenile Salmonid Capacity

e Source: Net Rate of Energy Intake (NREI) Model
e Definition: Carrying capacity (fish) per meter of stream

length
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Juvenile Salmonid Capacity

e Source: Net Rate of Energy Intake (NREI) Model

e Definition: Carrying capacity (fish) per meter of stream
length

Sub
Population |Visit Year N Mean St. Dev.

2011 16 6.471 3.935

2012 13 4.783 2.529|

2013 7|  5.84] 4479

All.Sites |Average of All Years 37| 5.654] 3.539|
2012 2 10.272 2.899I

CCC3B |Average of All Years 3 11.335 2.804
2011 2 4.135 0.12

2012 4 5.466 0.527

CCC5 Average of All Years 8 5.637 1.522
2012 2 2.231 1.11

2013 2 0 0

UGC2 Average of All Years 5 1.704 1.888
2011 2 8.892 4.292

2012 2 4.295 1.112

uGC4 Average of All Years 3 6.687 3.502
2011 3 11.631 2.845

UGC5 Average of All Years 3 11.631 2.845
2011 3 5.09 1.642

2013 2 7.203 0.694

UGC7 Average of All Years 5 5.935 1.698
2011 4 3.47 0.557

2012 2 4.01 1.269|

UGC8 Average of All Years 7 3.58 1.003
UGC3B [Average of All Years 2 4.909 1.03




Juvenile Salmonid Capacity

e Source: Net Rate of Energy Intake (NREI) Model
e Definition: Carrying capacity (fish) per meter of stream
length

NREI Density Estimated - CHNK
Fish per meter
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http://www.champmonitoring.org/

Sinuosity

e Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Ratio of the thalweg length to the straight line
distance between the start and end points of the thalweg.

Sub
Population |Visit Year N Mean St. Dev.

2011 43 1.165 0.133

2012 39 1.251 0.35

2013 43 1.183 0.152]

2014 39 1.194 0.171]

All.Sites |Average of All Years 85 1.214 0.237
2011 3 1.248 0.273

2012 2 1.062 0.044

2013 2 1.236 0.21]

2014 3 1.242 0.271]

CCC3A  |Average of All Years 4 1.252 0.237
2011 7 1.151 0.062]

2012 6 1.212 0.076

2013 8 1.128 0.061]

2014 5 1.147 0.083

CCC3B  |Average of All Years 15 1.159 0.084
2011 6 1.097 0.015]

2012 9 1.125 0.072

2013 8 1.115 0.069,

2014 6 1.085 0.027]

CCC5 Average of All Years 17 1.127 0.068
2011 4 1.183 0.175

2012 5 1.315 0.279

2013 7 1.225 0.25

2014 6 1.182 0.224]

UGC2 Average of All Years 10 1.199 0.2
2011 3 1.176 0.067]

2012 6 1.208 0.169

2013 4 1.123 0.061]

2014 2 1.141 0.103]

UGC4 Average of All Years 8 1.186 0.153
2011 6 1.17 0.082)

2012 3 1.112 0.03

2013 4 1.214] 0.127

2014 6 1.141 0.056)

UGC5 Average of All Years 9 1.188 0.098
2011 4 1.215 0.173

2013 3 1.184] 0.149

2014 4 1.213 0.163|

UGC7 Average of All Years 6 1.224 0.162
2011 4 1.34 0.103}

2012 5 1.578] 0.675)

2013 3 1.275 0.107

2014 4 1.327 0.13

UGC8 Average of All Years 8 1.434 0.522
2012 2 1.212 0.114]

2013 2 1.236 0.096

UGC3B |Average of All Years 4 1.163 0.096}
2013 2 1.159 0.044]

ccca Average of All Years 3 1.229 0.106]



http://www.champmonitoring.org/

Sinuosity

Source: CHaMP Metrics (www.champmonitoring.org)
Definition: Ratio of the thalweg length to the straight line
distance between the start and end points of the thalweg.
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http://www.champmonitoring.org/

Substrate <2 mm

Source: CHaMP Metrics (www.champmonitoring.org)
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http://www.champmonitoring.org/

Substrate < 2 mm

e Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Average percentage of pool tail substrates
comprised of fine sediment <2 mm

Sub
Population |Visit Year N Mean St. Dev.

2011 38 8.609 8.484

2012 39( 10.226] 11.637

2013 42 13.363 15.955

2014 40| 11.833 12.42

All.Sites |Average of All Years 85 11.961 13.044
2011 2 0.819 0.069

2012 2[  20.278| 14.944

2013 2 24.31 22.643

2014 3 20.393 7.89)

CCC3A  |Average of All Years 4| 18309 13.554
2011 6 6.093 3.691

2012 6 6.168 2.479

2013 8 5.815 3.741

2014 5 2.512 1.661

CCC3B  |Average of All Years 15 5.032 2.826)
2011 5 8.554 7.789

2012 9 11.487 8.319

2013 8 8.987 8.64

2014 6 14.583 14.808|

CCC5 Average of All Years 17 11.46 8.14
2011 4 2.577 4.015

2012 5 2.686 1.322

2013 7 6.504 3.822

2014 6 3.463 1.897|

UGC2 Average of All Years 10 4.815 2.358

2011 3 11.142 8.896
2012 6| 13.765| 20.208
2013 4 10.164 5.562
2014 2 2.633 1.567|
UGC4 Average of All Years 8| 11.979] 17.674
2011 5 4.681 4.398
2012 3 8.265 3.137,
2013 4 6.183 1.579
2014 6 17.68| 18.478
UGC5 Average of All Years 9 10.149 8.742
2011 4 15.702 4.54]
2013 3 19.463 10.237
2014 4  23.942 8.557
UGC7 Average of All Years 6| 18.334 7.515
2011 4 18.007] 12.731
2012 5 9.246 5.261]
2013 2| 31.292 25.3
2014 4  17.429 5.392
UGCS8 Average of All Years 8| 20.804| 17.346
2012 2 4.832 2.368
2013 2 27.778 25.556
UGC3B |Average of All Years 4 6.628 5.593
2013 2 54.921 14.635]
ccca Average of All Years 3|  40.447 23.701



http://www.champmonitoring.org/

Substrate <2 mm

 Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Average percentage of pool tail substrates
comprised of fine sediment <2 mm

Predicted Substrate <2 mm - CHNK
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http://www.champmonitoring.org/

Substrate < 6 mm

Source: CHaMP Metrics (www.champmonitoring.org)
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http://www.champmonitoring.org/

Substrate < 6 mm

e Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Average percentage of pool tail substrates
comprised of fine sediment <6 mm

Sub
Population [Visit Year N Mean St. Dev.

2011 38 12.431 10.843

2012 39 17.072 14.474

2013 42 19.793 18.301

2014 40 16.466 13.122

All.Sites |Average of All Years 85 17.884| 15.504
2011 2 2.611 0.944

2012 2 28.917 19.75

2013 2 27.107 23.274

2014 3 25.088 5.594

CCC3A  |Average of All Years 4 22.738 15.631
2011 6 11.189 3.824

2012 6 9.7 4.402

2013 8 9.459 6.428

2014 5 6.14 3.885)

CCC3B |Average of All Years 15 8.703 5.073
2011 5 11.757 10.43

2012 9 19.174 11.168|

2013 8 14.503 11.508|

2014 6 19.713 14.625

CCC5 Average of All Years 17 17.147 10.453]
2011 4 3.919 4.013

2012 5 6.015 1.229

2013 7 12.416 4.853

2014 6 6.944 5.13

uGC2 Average of All Years 10 8.787 3.973
2011 3] 13.753] 10.656

2012 6 21.255 21.61

2013 4 17.464 9.397

2014 2 4.333 2.2

UGC4 Average of All Years 8 17.97 18.884
2011 5 8.08 6.123

2012 3 17.459 9.669

2013 4] 12.273 1.497

2014 6 22.157 17.149

UGC5 Average of All Years 9 16.518 10.049
2011 4 25.644 7.907

2013 3 29.489 12.771

2014 4 32.05 5.753

UGC7 Average of All Years 6| 27.488 7.65)
2011 4 26.029 13.85

2012 5 17.768| 10.831

2013 2| 46.738] 31.975

2014 4 24,155 6.913]

uUGC8 Average of All Years 8| 31.032] 22.704
2012 2 9.719 3.481

2013 2 31.667 25.778

UGC3B  |Average of All Years 4 9.947 5.594
2013 2 58.831 17.021

ccca Average of All Years 3 44.92|  24.086)



http://www.champmonitoring.org/

Substrate < 6 mm

* Source: CHaMP Metrics (www.champmonitoring.org)
e Definition: Average percentage of pool tail substrates
comprised of fine sediment <6 mm

Predicted Substrate < 8 mm - CHNK
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http://www.champmonitoring.org/

Summary by Steelhead
Assessment Unit

Upper Grande Ronde: Summary of CHaMP Metrics and
Modeled Products
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Definition: Suitable habitat area (m?) per meter of stream length

Steelhead Juvenile Weighted Usable Area
Source: Habitat Suitability Index (HSI) Model

z< ¢
g ——— 8S9N SiEsA |y oAy
i - SSON SIBBA |l 8AY
i —F3 VveLSON Sesdllv ony
T ] 9s9n siESAIV Y
b —F=——_1 9son el
P o9son zioe
T —=_1 9s9n LloT
T —— PSON SIBBA ||V 8AY
= N P—— rSON €107
[7s) P —= ¥SON LL0Z
| T —F=_1 2zs9n Skapllvasy
@ - 1 £ =ezson oz
] ? —E=_1 wson oz
o T = ] 2zs9n Loz
O Y —F=""""] 12S9n skdAIlVery
_ @ ————F——3 299N ZI0Z
= Mﬂw — BLSON SIEDA IV oAy
T = ] sison ez
A i ] 6.S9n LL0T
= p F——— ] 8.S9N SeaAlV ARy
0 I W | ZLSON SIBBA |l 2rY
m i W | 2is9N Loz
T —=1 9is9n sEvA I eny
— m.a S —E—7 959N £L02
T} i —E= 9ison zioz
o L —f— 989N LL0Z
T —F sis9n siesp liv eay
- $ —F=] sison anoz
) LH 559N L0z
W < o —E=_1 V59N sieaA Iy By
% E_] vison gz
1 |m rLson cloc
o > ? ——=——=—=— ris9n L0C
% = mJ —F= ] ziS9N SiesA iy eAy
| - W ——= ] es9n £10¢
c | L o——f— ] S9N ¢z
d - N = zIson Loz
O (/3] " T = LLSON SIEBA |y ary
S P —= L1890 €10Z
S [ |m LLS9n cloc
L == 189N LL0Z
e o
. v — g0LSON SIEBA |V 8AY
-_ . i = ; g0189N €L0T
cC v " anLson z1oe
Q T ———F—— ] 80159n L0z
> L i |  VDLSON SIEBA IV oAy
5 i f | woL89N LI0Z
-
[
o T T T T T T 1
Y N o e} «© g (e} o
b b,

wJad vNM ANE LS



Steelhead Juvenile Weighted Usable Area

e Source: Habitat Suitability Index (HSI) Model
* Definition: Suitable habitat area (m?) per meter of stream length
for Juvenile Steelhead

Sub Population |Visit Year N Mean St. Dev.
2011 45 1.676 2.519
All Sites 2012 40 1.05 1.072
2013 38 1.664 1.951
Average of All Years 96 1.508 2.122
UGS10A 2011 3 3.614 2.351
Average of All Years 3 3.512 2.209
2011 4 3.294 1.229
UGS108B 2012 3 5.773 1.28
2013 5 3.935 2.833
Average of All Years 12 4,181 2.276|
2011 3 1.014 0.373]
UGS11 2012 5 2.325 0.404)
2013 3 2.323 0.404
Average of All Years 9 2.233 0.467
2011 2 1.848 0.234
UGS12 2012 3 2.756 0.891
2013 3 1.855 0.387
Average of All Years 5 2.177 0.484
2011 5 1.5 1.787
UGS14 2012 6 0.643 0.863
2013 5 0.854 0.219
Average of All Years 12 0.891 1.1
2011 2 0.143 0.033
UGS15 2012 2 0.718 0.347|
Average of All Years 3 0.309 0.385
2011 5 0.519 0.815
UGS16 2012 5 0.746 0.487|
2013 4 0.761 0.529
Average of All Years 10 0.577 0.678
UGS17 2011 4 7.271 1.956
Average of All Years 4 7.271 1.956
UGS18 Average of All Years 2 3.064 0.957
2011 2 2.808 0.015]
UGS19 2013 2 3.372 0.123
Average of All Years 3 3.162 0.274
UGS21 2012 2 1.248 0.755
Average of All Years 2 1.743 0.26
2011 4 1.455 0.282,
UGS22 2012 5 1.214 0.608|
2013 4 0.601 0.215
Average of All Years 9 0.931 0.602
2011 2 11.931 0.371
uGS4 2013 2 10.404 0.604]
Average of All Years 4]  11.264 1.054]
2011 3 0.677 0.198|
UGSE 2012 5 0.941 0.295]
2013 4 1.858 0.816
Average of All Years 9 1.152 0.433
UGS13A Average of All Years 2 0.431 0.461
UGS5 Average of All Years 2 2.524 2.367
UGS8 Average of All Years 2 2.105 1.962




Steelhead Juvenile Weighted Usable Area

e Source: Habitat Suitability Index (HSI) Model
» Definition: Suitable habitat area (m?) per meter of stream length
for Juvenile Steelhead

HSI STHD Juvenile
Weighted Usable Area per meter
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Definition: Suitable Spawning habitat area (m?) per meter of
12 -

Source: Habitat Suitability Index (HSI) Model
stream length for Steelhead

Steelhead Spawner Weighted Usable Area
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Steelhead Spawner Weighted Usable Area

e Source: Habitat Suitability Index (HSI) Model
e Definition: Suitable Spawning habitat area (m?) per meter of
stream length for Steelhead

Sub Population |Visit Year N Mean St. Dev.
2011 45 1.186 1.95
All Sites 2012 40 0.342 0.756)
2013 38 1.12 1.922
Average of All Years 96 0.884 1.815
UGS10A 2011 3 1.465 1.589
Average of All Years 3 1.321 1.388|
2011 4 3.377 1.891]
UGS10B 2012 3 4.356 0.816)
2013 5 2.953 2.631
Average of All Years 12 3.445 2.134]
2011 3 2.562 0.331
UGS11 2012 5 1.322 0.505
2013 3 1.637 0.508
Average of All Years 9 1.61 0.589
2011 2 2.236 0.143
UGS12 2012 3 1.603 0.704]
2013 3 1.965 0.976
Average of All Years 5 1.861 0.917|
2011 5 0.681 1.008
UGS 14 2012 6 0.078 0.229
2013 5 0.182 0.112
Average of All Years 12 0.286 0.742
2011 2 0 0
UGS15 2012 2 0.031 0.05
Average of All Years 3 0.014 0.04
2011 5 0.182 0.389
UGS16 2012 5 0.137 0.357
2013 4 0.223 0.303
Average of All Years 10 0.152 0.303
UGS17 2011 4 5.66 2.557
Average of All Years 4 5.66 2.557
UGS18 Average of All Years 2 1.338 0.8
2011 2 4.47 0.176
UGS19 2013 2 2.68 0.285
Average of All Years 3 3.403 0.934
UGs21 2012 2 0.184 0.179
Average of All Years 2 0.865 0.502
2011 4 1.026 0.198]
UGS22 2012 5 0.606 0.688|
2013 4 0.171 0.116
Average of All Years 9 0.418 0.487|
2011 2 8.262 0.939
UGS4 2013 2 3.905 1.519
Average of All Years 4 5.657 2.299
2011 3 0.172 0.205
UGS6 2012 5 0.194 0.134]
2013 4 1.369 0.872
Average of All Years 9 0.546 0.388
UGS13A Average of All Years 2 0.027 0.045
UGS5 Average of All Years 2 4.059 3.766|
UGS8 Average of All Years 2 0 0




Steelhead Spawner Weighted Usable Area

e Source: Habitat Suitability Index (HSI) Model

e Definition: Suitable Spawning habitat area (m?) per meter of
stream length for Steelhead

HSI STHD Spawn
Weighted Usable Area per meter
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Juvenile Salmonid Capacity

e Source: Net Rate of Energy Intake (NREI) Model

e Definition: Carrying capacity (fish) per meter of stream
length
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Juvenile Salmonid Capacity

e Source: Net Rate of Energy Intake (NREI) Model

e Definition: Carrying capacity (fish) per meter of stream
length

Sub Population [Visit Year N Mean St. Dev.
2011 20 4.381 3.518
Al Sites 2012 17 3.075 2.355
2013 8 5.263 3.741
Average of All Years 46 3.216 2.804
UGS10B 2012 2 10.272 2.899
Average of All Years 3 11.335 2.804
UGS11 2012 3 5.651 0.484
Average of All Years 5 5.385 0.667
UGS12 Average of All Years 3 6.058 2.269
2011 4 4,517 4.16]
UGS14 2012 3 0.639 1.516
Average of All Years 8 1.987 2.084
UGS16 2012 3 3.001 0.775
Average of All Years 4 1.836 1.525
UGS17 2011 3 11.631 2.845
Average of All Years 3 11.631 2.845
UGS18 Average of All Years 2 5.335 2.562
UGS19 2011 2 6.249 0.138
Average of All Years 3 6.336 0.167
UGS21 Average of All Years 2 4.909 1.03
2011 4 3.325 0.451
UGS22 2012 2 4.01 1.269
Average of All Years 7 3.535 0.999
2013 2 0 0
ues4 Average of All Years 3 1.181 2.143




Juvenile Salmonid Capacity

e Source: Net Rate of Energy Intake (NREI) Model

e Definition: Carrying capacity (fish) per meter of stream
length

NREI Density Estimated - STHD
Fish per meter

e 0

® O0to05

@ 05t01
1to 2
2to 4

® 4t08
® >8
D Steelhead Assessment Unit

0

12.5 25 Km




ty

Source
Def

inuosi

S

(www.champmonitoring.org)

Ratio of the thalweg length to the straight |

ICS

CHaMP Metr

Ine

INition

distance between the start and end points of the thalweg.

]
H

® crswpskz s

o

Code_ST

inuosity by AU _

S

2

s

n=2
S‘F

=5

n

2

2.0

1.5
0

Aysonuig

0.5

0.0 -

8SON SIEdA IV Ay
SSON SIEBA NIV BAY
VELSON SIBBA |V Ay
950N SIEsA IV #AY

2Z5ON SIEIA IV SAY
¢zson vloz
¢Zson €L0T
¢zson ¢log
¢cson LLoe

LZSON SIeaN I 2y
LZsoNn €102
1259Nn ¢Loe
1Zzson Loz

SON SIBAA || SAY

SN SIB3A || SAY
0z

]
Lo
N

<
¢
<

©
(]
-
<
g
T

[72]
(o]
)
TGS O —NOOTF P NS
=]
™~

801590 1102

YOLSDN SIBBA |I¥ any
YoLSoN v10g
Y0LSON €102
YOLSON 210Z
Y0LsON L1oZ


http://www.champmonitoring.org/

Sinuosity

e Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Ratio of the thalweg length to the straight line
distance between the start and end points of the thalweg.

Sub Population |Visit Year N Mean St. Dev.

2011 56 1.206 0.14

2012 55 1.188| 0.191

All.Sites 2013 59 1.231 0.141]
2014 56| 1.197| 0.143

Average of All Years 121 1.191] 0.156

2011 3 1.248 0.273]

2012 2 1.062 0.044]

UGS10A 2013 2 1.236] 0.21f
2014 3 1.242 0.271]

Average of All Years 4 1.252 0.237]

2011 8 1.172] 0.082

2012 6| 1.212 0.076)

UGS10B 2013 10] 1.134] 0.059)
2014 6| 1.192 0.126

Average of All Years 18] 1.171] 0.092

2011 3 1.104] 0.008

2012 5 1.123 0.056]

UGS11 2013 3 1.103 0.021]
2014 3 1.089 0.03

Average of All Years 9 1.117| 0.044]

2011 3 1.086 0.011]

2012 4 1.129] 0.088]

UGS12 2013 5 1.122 0.085)
2014 3 1.08] 0.023]

Average of All Years 8 1.138| 0.086)

2011 6| 1.237| 0.116]

2012 10] 1.22] 0.121]

UGS14 2013 9| 1.28] 0.138]
2014 8| 1.269| 0.142]

Average of All Years 16 1.232] 0.123]

2011 2 1.204] 0.024]

UGS15 2012 2| 1.208| 0.142]
2014 2 1.18 0.034]

Average of All Years 3 1.217| 0.094]

2011 5| 1.299 0.176)

2012 5| 1.103] 0.064]

UGS16 2013 5 1.073] 0.01]
2014 7| 1.254] 0.157

Average of All Years 11 1.196] 0.153]

2011 6 1.17] 0.082]

2012 3 1.112 0.03

UGS17 2013 4 1.214] 0.127]
2014 6 1.141] 0.056]

Average of All Years 9) 1.188] 0.098}

2011 2 1.338 0.166,

UGS18 2014 2 1.329 0.158]
Average of All Years 3] 1.249 0.179|

2011 2 1.093 0.043

UGS19 2013 2 1.236 0.158]
2014 2 1.097 0.028]

Average of All Years 3| 1.2 0.14

2011 2 1.238 0.132]

UGs21 2012 2 1.212 0.114]
2013 2| 1.236| 0.096)

Average of All Years 4 1.163] 0.096)

2011 4 1.372 0.087]

2012 5| 1.569 0.666|

UGS22 2013 4 1.411[ 0.071]
2014 4 1.348] 0.133]

Average of All Years 9 1.431 0.347

2011 3 1.225 0.205]

2012 2 1.465 0.325)

uGs4 2013 4 1.312 0.28)
2014 3| 1247 0.5
Average of All Years 5 1.254 0.238"

2011 3] 1142 0.4

2012 6| 1.14 0.04

UGS6 2013 5 1.162 0.036|
2014 2| 1.206| 0.045]

Average of All Years 10| 1.139| 0.044]

UGS13A Average of All Years 2| 1.069| 0.035)
UGS5 Average of All Years 2| 1.119 0.097|
UGS8 Average of All Years 2| 1.053] 0.02]
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Sinuosity
* Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Ratio of the thalweg length to the straight line
distance between the start and end points of the thalweg.

Predicted Sinuosity - STHD
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Substrate < 2mm

e Source: CHaMP Metrics (www.champmonitoring.org)

e Definition: Average percentage of pool tail substrates
comprised of fine sediment <2 mm

Sub Population |Visit Year N Mean St. Dev.
2011 51  9.834]  9.687]
2012 55  7.264  7.113
All.Sites 2013 57| 15.002] 13.799)
2014 56| 15.765]  24.924)
Average of All Years 120] 11.858|  14.568|
2011 o[  0819]  0.069|
2012) 2 20278] 14.044
UGS10A 2013 2| 2431 22643
2014 3[ 20393 7.89)
Average of All Years 4| 18.309]  13.554]
2011 7 7.26|  4.456)
2012 6|  6.168  2.479
UGS10B 2013 10|  15.636] 20.973
2014 6| 3.549 277
Average of All Years 18 10.934 16.568)
2011 3| 5252 5747
2012 5| 16.862]  7.312)
UGS11 2013 3 1809 5.604
2014 3 24.278] 15.638
Average of All Years 9| 17.561 5.657"
2011] o[ 1202] s.878
2012 4| a769] 2769
UGS12 2013 5| 3525  4.sasf
2014 3]  asso|  2.4s5|
Average of All Years 8| 4.597 3.978"
2011 6| 12357  7.607)
2012 10  8s511]  3.838
UGS14 2013 o 22269 13.918
2014 8| 4878  3.869
Average of All Years 16| 10.384 6.344]
2011 o[ 2894  0.22)]
UGSLS 2012 2[  9.983[ 19.499)
2014 2| 6143 2.6
Average of All Years 3 9.995| 12.169
2011 5| 19.833]  12.687
2012 5| 9.967]  5.465
UGS16 2013 5| 23101  12.47)
2014 7| 8958  6.265
Average of All Years 11 19.38]  10.999
2011 5| 4681 439
2012 3] 8265 3.137]
UGs17 2013 4 6183 1579
2014 6 17.68 18.478
Average of All Years 9] 10.149 8.742]
2011 2[ 15705  5.927]
UGS18 2014 2[  2025] 10.917]
Average of All Years 3 15.652 7.623]
2011 2| 15699  2.468
UGS19 2013 2| 23695 10171
2014 2| 27633 0033
Average of All Years 3[ 21.016] 6361
2011 2[ 3163 1322
asa1 2012 2| as3| 236
2013 2| 27.778] 25556
Average of All Years 4 6628  5.593
2011 4] 17.208]  9.818
2012 5| 9454  5.357]
UGs22 2013 3[ 14.986] 10.789)
2014} 4 16794 5327
Average of All Years 9| 16.696 12.805)
2011 3 2927 4.994
2012 o[ 2787  0.543
uGs4 2013 4 5.72]  2.46]
2014 3| a618] 138
Average of All Years 5 5.165| 1.761]
2011 3| 2576 155§
UGS6 2012 6| 3871 3.80)
2013 5| 4744  6.697]
Average of All Years 10| 3.792] 4.078)
UGS13A Average of All Years 2 17.34 7.972f
UGS5 Average of All Years 2 10.947 4.504]
UGS8 Average of All Years 2| 38.439| 47.102
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Substrate < 2mm

e Source: CHaMP Metrics (www.champmonitoring.org)
* Definition: Average percentage of pool tail substrates

comprised of fine sediment <2 mm

Predicted Substrate <2 mm - STHD
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Substrate < 6 mm

e Source: CHaMP Metrics (www.champmonitoring.org)

* Definition: Average percentage of pool tail substrates
comprised of fine sediment <6 mm

Sub Population |Visit Year N Mean St. Dev.
2011 51 13.387 10.542
2012 55 14.836 10.34]
All.Sites 2013 57| 21.466 15.57]
2014 56| 22.048|  24.224
Average of All Years 120  17.546 15.44]
2011 2 2.611) 0.944]
2012 2|  28.917] 19.75
UGS10A 2013 2| 27.107) 23.274]
2014 3| 25.088] 5.594]
Average of All Years 4| 22.738] 15.631
2011 7 12.276 4.43)
2012 6| 9.7 4.402|
UGS10B 2013 10 19.333]  21.932
2014 6| 7.683] 4.948]
Average of All Years 18| 14.739 17.33]
2011 3 6.961 7.515)
2012 5|  26.336] 8.661]
UGS11 2013 3| 25.104] 8.236)
2014 3|  28.967| 14.443
Average of All Years 9]  24.501 7.033
2011 2 17.158| 7.712
2012 4 10.223 6.527|
UGS12 2013 5 8.142 7.957|
2014 3| 10.459 6.922
Average of All Years 8 8.874 6.873]
2011 6|  15.508] 9.189
2012 10| 17.105 6.279]
UGS14 2013 9] 29.862| 13.419
2014 8| 8.877] 7.691
Average of All Years 16|  16.289 6.875)
2011 2 7.529 1.111
UGS15 2012 2 14.459| 21.069|
2014 2 17.339] 1.608|
Average of All Years 3 17.333 12.857|
2011 5 21.792 12.267|
2012 5| 18.643 7.755
UGS16 2013 5|  27.154] 11.471f
2014 7] 16.449] 11.816f
Average of All Years 11 24.178| 11.344)
2011 5 8.08 6.123
2012 3 17.459| 9.669
UGS17 2013 4 12.273 1.497|
2014 6| 22.157| 17.149
Average of All Years 9 16.518| 10.049
2011 2| 28.039 10.15
UGS18 2014 2| 28.833 6.167}
Average of All Years 3 25.291 8.01
2011 2 23.25 3.25)
UGs19 2013 2|  34.733] 12.733
2014 2|  35.267] 2.733
Average of All Years 3 29.686) 6.574]
2011 2 5.301 0.468|
UGS 2012 PR |
2013 2 31.667 25.778]
Average of All Years 4 9.947 5.594]
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