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The elephant in the room:
smolt freshwater survival and apparent carryover effects
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It’s spill
(powerhouse
encounters)

It’s
predation

It’s
migration
timing
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For purposes of illustration, the diagram

3¢ Survival count start uses Snake River spring/summer Chinook
point: Lower Granite Dam salmon, which spawn above Lower Granite
dam and pass through eight FCRPS dams at
% Survival count end the beginning and at the end of their lives.
[ Preliminary Information-Subject to Revision el e S 2 Other salmon and steelhead runs enter and
7é USGS e e ) ’ tailrace exit the Snake and Columbia Rivers at other
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Map not to scale



0: Release 3: Lower Monumental

e N Released = 321,704 : | N Detect =
300 = a
2020 Snake River Hatchery I 4,724
AR Yearling Chinook Salmon II I
Catherine Creek . McCall R I l_ II I
20000 = - Clearwater Pahsimeroi o0 ' I- III N !
‘ . Dworshak - Rapid River =2 (= -Jigl I
| == i el B3 __
- I Imnaha . Sawtooth . ar (] El. ] ]F -
1: Lower Granite 4: McNary
4000 = -
N Detect = i N Detect =
3000 = 68,410 - 4 7,014
- | 300 = I !
2000 = . 8 || s T |
- Ll
1000= Lt | ) 100 = il i 1 5
Cdl : .l:- I !!-; - ks .I.. .=:!ﬁ_!!!
0 g || [ s 0= e ..
: Little Goose 5: John Day
600 = I N Detect = 750 = N Detect =
: | 9,459 I 9,369
400 = I I s L
- || _7_I
- R
200 = I 1 -. 250 = || ) |
] lflll I _!. !!.lll I II. :
LSS —==_nq || TR

Apr 01 Apr 08 Apr 15 Apr22 Apr29 May 06 May 13 May 20 May 27 Jun 03

ZUSGS

Preliminary Information-Subject to Revision. Not for Citation or Distribution.

Apr 01 Apr08 Apr 15 Apr22 Apr29 May 06 May 13 May 20 May 27 Jun 03



3: Lower Monumental
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Through Lower
Granite Dam
Spillway
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DGV mesoiy have struggled with flex spill operations
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MOT TO SCALE

 What do increased detection and/or sample

WITH HIGHER SPILL AT DAMS, sizes buy us?
DETECTING SURVIVAL OF PIT-

TAGGED JUVENILE SALMON,

STEELHEAD EXTREMELY ELUSIVE,

CREATING KEY DATA GAP

JANUARY 5TH. 2024 https://cbbulletin.com
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A thought experiment: how does the precision of survival
estimates change with increased detection at Lower Granite

and/or more PIT tagged fish?

e 2020 Snake River hatchery yearling Chinook Salmon
e Qverall survival from Lower Granite to McNary Dam
* Detections at GRJ/GRS, GOJ, LMJ, MCJ, JDJ

* 9 weekly cohorts starting April 1

e Baseline: Ignore GRS detections, randomly sample 50% of tags released

* Models estimated using CJS in Stan
* Parameters constrained to 0 — 1 interval
e Uniform priors
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= USGS : :
= Option C: Time as a “state”

Release

Route as State: Skalski et al. (2002)

Fig. 2. Schematic of route-specific passage and survival through
the Rock Island project based on Rocky Reach (R|) and Rock
Island (R,) tailrace releases.

Perry et al. (2012)

P

Rocky Reach Tailrace L R, ‘)
e

SF'DOL

Rock Island Dam

P3

Ficure 4. Schematic of multistate model for estimating passage (¥) and route-specific survival (S, and S.,)
probabilities conditional on the time period of dam passage.

Wanapum Pool Arrays Perry RW, Castro-Santos T, Holbrook CM, Sandford Perry, R.W., Pope, A.C., Romine, J.G., Brandes, P.L., Burau, J.R.,
S BP. 2012. Using Mark—Recapture Models to Estimate Blake, A.R., Ammann, A.J., Michel, C.J., 2018. Flow-mediated
Survival from Telemetry Data, Telemetry Techniques: A User effects on travel time, routing, and survival of juvenile Chinook
Guide for Fisheries Research. American Fisheries salmon in a spatially complex, tidally forced river delta. Can. J.
Skalski, J. R., R. Townsend, J. Lady, A. Qlorgl,J. R. Stevenspp, C. M. Society: Bethesda, Maryland; 453—475. Fish. Aquat. Sci. 75, 1886—1901.
Peven, and R. D. McDonald. 2002. Estimating route-specific passage
and survival probabilities at a hydroelectric project from smolt Courter, LI, Garrison, T.M., Kock, T.J., Perry, R.W., Child, D.B.,

. : c -y p. J c c Hubble, J.D., 2016. Benefits of Prescribed Flows for Salmon Smolt Hance, D.J., Perry, R.W., Plumb, .M., Pope, A.C., 2020. A
radiotelemetry studies. Canadian Journal of Fisheries and Aquatic - N . ) el el etersen el asee G e CeriaEe
Sciences 59:1385-1393, https://doi.org/10.1139/f02-094 Survival Enhancement Vary Longitudinallyin a Highly Managed p Y . ( P .

’ ’ ’ ’ ’ River System: Benefits of Prescribed Flows for Salmon Survival. Jolly—Seber for migratory animals. Biometrics 76, 900-912.

River Res. Applic. 32, 1999-2008.
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Option C: Time as a “state”
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Option C as depicted fit in Stan with uniform/non-informative priors.
Could be fit using MLE.
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| am not saying we shouldn’t increase sample sizes or improve detection.
| am saying we should extract the most value from these expensive data.

*Similar plots for
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The Perils of Aggregation

* A common management goal is to relate survival to
environmental/operational conditions

e Using the VR cohort approach covariates are typically summarized
over the temporal window

* For assessing survival over multiple reaches (e.g. LWG — MCN),

summary covariates are usually applied based on detection date at
WG

> USGS Preliminary Information-Subject to Revision.
s Not for Citation or Distribution.



Lower Granite Discharge (CFS)

Differences within cohorts can be greater than differences between cohorts
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Arrival probability

Fish don’t stay within their assigned cohort
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Modelling Time as State

Advantages Disadvantages
* Increased precision at no additional * Many options in parameterization
cost for data collection * Analysis paralysis is an occupational
hazard
» Supports any level of stratification, .
mitigating the perils of aggregation g\%irlgmley no plug and play software

. Jomt]y models travel time and « Come talk to me. What would be
survival useful?

* Inference on travel time not
conditioned on detected fish
* Many options in parameterization

* Relatively simple and assumption light
models do well

> USGS Preliminary Information-Subject to Revision.
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We’'d like more and better data, yes,
but we can also do more and better with the data we have
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Questions?

Dalton Hance
Research Statistician
dhance@usgs.gov

Funding for this research provided by:
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1. Unconstrained MLE
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3. Constrained Bayes (uniform prior)
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