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Ecological Interactions Between Salmon and Other Species

=
R
/=
=1
H
w
A
T
E
R

IMN>STOMY T

FRESHWATER




@& Federal
Grant PUD




_
_J ; - Ch »

dif ication of Delphi approach_'(P_earsons and
)pley 1999) and modeling approach (Busack et
.-;'_'.‘ 005)
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latchery Committees - Identify NTTOC and
ontainment objectives

"cal experts — Populate Hatchery, NTTOC,

= __'—: and Interaction templates
‘_'“Sﬁ'Global and local experts — Populate Risk
= template (Delphi)

4. Technical Team - Estimate program and
cumulative risk and scientific uncertainty
(Delphi and PCD Risk 1)
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-{Cutthroat
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t of Assessment

atial scale
To the river mouth except for Columbia River
- releases

— emporal scale
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-— ~ —2013-2023
— From day of release to river mouth

® Hatchery program level
® Risks to naturally produced NTTOC
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ery Template

lease location
glease time

=& |n|mum mean, and maximum values
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i = —Number released
= Mean FL, Min FL, and CV
— Survival to mouth
— Residence time
— % residuals
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TOC Template
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inNimum, mean, and maximum values
& — Abundance
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= - Mean length and CV for each age class
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—  — Proportion of fish in each age class
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—

mum, most likely, maximum values
% habitat complexity
% population overlap
= % habitat segregation

= t_.-ProbabiIity dominance results in body weight loss
= — Dominance mode

=
—— —

- — % of body weight loss that results in death
— Maximum daily encounters per hatchery fish
— Piscivory rate
— Temperature
— Disease mortality rate for fish with no dominance encounters
— Disease mortality rate for fish with maximum dominance
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Assessment Template

1-3 h|) .

_Iaction strength for each ecological
.__;_; hanism x NTTOC metric cell
Undance Size, distribution)

o impact to NTTOC abundance, size, and
= dlstrlbutlon




W RAMP-E PCDRISK 1 Probabilistic Mode == x|

Run Program - How to Use Probabilistic Input How to Bun the Program - Inpuk Help - Program Logic - Exit

W probabilistic Input Screen x|
Mumber of [terations I I'l a0
e ”r Hatchery Fish Residence Time I |5 I'I i |2EI
Hatchery Species I m Hatchery Fish Survival Bate I |.5 I.E I.?
el & s I Im Percentage Habitat Cornplexity I |2EI IED I'IEIEI
Percentage Population Overlap I I'IEIEI I I
Mumber of Hatchery Fish | [50000 | |
Percentage Habitat Segregatinnl I'IEI |2EI IEIEI
Murnber of Matural Fish | [5o000 | |

Probability Cromi Fezult IEI I.'I I.El
Hatchery Fish Details inrgu‘aclylwei;mlfzzsce =
hean L | o | Firimunn L |
|13I:| I I I |:|_-||:|| I ISEI Dominance Mode I |2 vI

Percentage of Body wWeight I'I_IE_IT

— Matural Fizh Details Loss Causzing Death
wl M ml Maximum[ﬁ!ail_l,l Encounters per I'I IE |1EI

bgeClassd [0 [ | E o [ | Hatchery Fish

dgeClass2 |0 [ | oo [ | oo [ | Piscivory Rate [ o oo o
Age Clazs 3 ||EI I I ID.EI I | IEI.EI I I Temperature [Celziusz) I |12 I I
AgeClass 4 [[0 | | oo || oo | Disease Martaliy Ratefor Fish | [0 |00 [3
Age Class 5 “EI I I IEI.EI I I IEI.EI I I with Mo Dominance Encounters

riman [ [F5— vt lll] L

MName of Cutput File | [PEDRISKT. 0wt

il start |

Heam >

J @PCD Ris...l @Salmuni...l L;‘%]Inl:uux- | @C:'I,Data...l @Dncume...l E:":ﬁ-'F'\.|!'.I'~'1F‘-E... E:"l{-' “f:":{-' Proba... |<ﬁ§ﬂ@éﬂ@@ 3:08 PM
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Assessment and Uncertainty =

FF2-|NTT3
100 0
90 0
95 10
5
95 0

Risk (mean) 96
Uncertainty (SD) 4
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ulative Risk (e.g. additive ass.)™

Hatchery
Program
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ionship between Delphiand ...

Rlsk

itermine if relationships eX|st between
h| and model results

ows for updating of risks without having

__ ) convene experts again (e.g., change in
== program, new data available)

—® Allows for comparison to other areas
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550Ns Learned

time - Time mvestmentr fncreases with
mber of hatchery programs, NTTOC,
erts and amount of unconsolldated

data that is available
—'.f‘.;flﬂncomfortable assumption rich even in

-

-~ areas with much data

® Data scarcity for non salmon/steelhead
(e.g., Pacific lamprey, cutthroat)
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.onduct risk assessment

Jse risk assessment to reduce risk and
dapt monitoring efforts if necessary

__; : Monltor and evaluate
=i Adaptive management
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