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Klamath Basin Fall-Run Chinook Salmon Stock
Projection and Fall Flow Run Size Triggers

This presentation will:

* Review Klamath Basin fall Chinook salmon stock
projection process

* Review fall flow run size trigger revisions



TRRP GOAL: Restore adult anadromous fish numbers to pre-Trinity River Dam
levels in order to facilitate dependent tribal, commercial, and sport fisheries full
participation in the benefits of restoration via enhanced harvest opportunities

TRRP Restoration Strategy Conceptual Model for Fishery Resource Restoration

Photo: CDFG



Klamath Basin Anadromous Fishery Resources

Fall-Run Chinook Salmon — only species/race with a

comprehensive harvest mgt. plan

Spring-Run Chinook Salmon

Steelhead

Coho Salmon — harvest impacts regulated under ESA
Green Sturgeon

Pacific Lamprey



Klamath Basin Fall-Run Chinook Harvest Management and
Allocation Guidelines

Klamath Basin Fall Chinook Salmon— Klamath, Trinity, and all tributary populations
are managed as a single stock.

Managed by harvest rate (ocean and inriver) to allow for a 33% brood escapement
rate but must provide a minimum natural spawning escapement of 40,700 adults
in all years.

Allowable harvest is split 50/50 between tribal and non-tribal fisheries (Parravano
vs. Babbit).

— Tribal fisheries — Hoopa Valley and Yurok Tribe
— Non-tribal fisheries — inriver recreation, ocean recreation, ocean commercial.

Agencies manage fisheries within their jurisdictions to meet harvest objectives:
— Quota fisheries — real-time monitoring and fisheries closed when quota is met.

— Seasonal fisheries or time/area fisheries — harvest impacts based on historical
fisheries and current stock size and allocation (effectiveness assessed post-
season)



Klamath Basin Fall-Run Chinook Stock Assessment — Process

Annual monitoring of harvest (ocean and inriver), natural
spawning escapement, and hatchery returns.

— Other data collected include recovery of Coded Wire Tags from ad-clipped fish
to determine hatchery origin and scales to determine age composition.

The inriver run data are compiled by the CDFW and the
Klamath River Technical Team develop the annual age-specific
run-size estimate.

The inriver run data are used to estimate the ocean stock size
in the following year using cohort reconstruction and sibling
regression models.

Ocean stock size estimates are used by the Pacific Fishery
Management Council to develop ocean harvest seasons.

— Options accommodate natural spawning escapement goals (usually), tribal
harvest sharing (50/50) and inriver allocation share agreed to by non-tribal
fishery managers.



Klamath Fall-Run Chinook Stock Assessment and Harvest
Management — Steps in Annual Process

1. Estimate Age Specific Inriver Run — harvest and spawning
escapement.

Estimate Ocean Populations using age specific cohort models
Estimate Ocean and Inriver Harvest Impacts

Approve Harvest Management Plan

Implement Harvest Plan

Monitor Fisheries and Spawning Escapement

Evaluate effectiveness of Harvest Plan

00

Back to #1 for next year’s process.

Periodic reviews to evaluate the effectiveness
of management plans and update models.
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SPAWNER ESCAPEMENT
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Klamath Basin Fall-Run
Chinook Salmon Inriver
Run

— CDFW document
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Table 5. Age compaosition of the 2014 Klamath Basin fall Chinook run.

Escapement & Harvest

Hatchery Spawners

Klamath Basin Fall-Run
Chinook Salmon Age T Bover istenery TRH)

Hatchery Spawner subtotal 31,275
Composition Natural Spawners
. ; 2.706

I} 10,419
10,2685
= C 3 L G448
H H " liver mainstem [IGH to Shasta R} ! 8847
— Klamath River Technical Gamath River mainstem (shasa A b o 1 -
Klamath Tributaries (above Tonlty River) .

Te a m Blus Creek 108
Klamath Basin subtotal - 2 44 493

Trinity River (mainstem abave W) T 12,01
Trinity River (mainstem below W 135
Trnity Tributaries (above Resenvation; below 1 21
Hoopa Reservation tributaries

Trinity Basin subtotal

Hatural §pawners subtotal 17,269 35,836 2081 95,330

Total Spawner Escapement 18,529 52 353 71,950 2302 126,605

Recreational Harvest

Klamath River (b=low Hwy 101 bridge)
Klamath Rive

Klamath Rivel

Trinity River Basin [above

Trinity River Basin (below WCW)
Subtotals

Tribal Harvest

Klamath River (below Hwy 101}

Klamath River (Hwy 101 to Trinity mouth)
Trnity River (Hoopa Reservation)
Subtotals

Total Harvest

Totals

Harvest and Escapement 22238 5T45¢ BE5E0
Recreational Angling Dropeff Mortality 2.04% 3 [t
Tribal Met Dropoff Mortality 8.7% : 1.848
Klamath River dis=ase testing : 234

Total River Run 72 348 57,837 98,710 3897




Sibling (cohort) relationships used to estimate ocean stock size of
Klamath Basin Fall-Run Chinook Salmon

a3
Age-Three = 15.314 * Aga-Two

2014 Age-Two Return = 22 348
2015 Age-Three Forecast = 342 229
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Klamath Basin Fall- Run
Chinook Salmon Stock
Projection

— Klamath River Technical
Team

Ocean Abundance Projections and Prospective Harvest Levels for
Klamath River Fall Chinook, 2015 Season

Klamath River Technical Team
2 March 2015

Summary

Predictor performance for 2014 and forecasts for 2015 are:

2014

Ccean Abundance

Proportion Natural

Ccean Harvest
Rate

COcean Fall Harvest

The implications of the 2015 forecast ocean abundan
fisheries managementin 2015 were expl

management scenarios: (A) no additional ccean fish
Cape Falcon and Poin r (320 Klamath River fall ested in the ocean
during the Sept-Dec 2014 period) and no Klamath River fishene ional) in 2015, and (B) the 2014
ocean fishery seasons and quotas, th 14 river recreational allocation of 15.1 percent (of non-tribal harvest), and a
fribal allocation of 50% (of total harvest). The results are:

Meodel (KOHM) under two hypothetical
reational) from Jan—Aug 2015 between

KOHM Forec:
Sector (A) No-fishing in 2015
Adult Spawners
Matural Areas 98,900
Hatcheries 40,100

Adult Harvest
Ocean Commercial 200
Ocean R tional 100
River Re ticnal
Tribal

Age-4 Ocean Harvest Rate
awner Reduction Rate




Annual Fishery Allocation




Management Entities

Agencies with harvest management and law enforcement
responsibilities for Klamath Basin Fall-Run Chinook Salmon (as
well as other harvest management responsibilities).

Ocean:

— National Marine Fisheries Service - Federal Waters (3-200 miles) -
— Oregon and California Fish and Wildlife/Game Agencies - State Waters
(0-3 miles)
Inriver:
— California Fish and Game Commission and CDFW - Inriver Recreational
— Hoopa Valley Tribe
— Yurok Tribe
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PFMC Salmon Management Documents — Review of previous years fisheries,
stock abundance for current year

REVIEW OF 2014 PRESEASON REPORT |
OCEAN SALMON FISHERIES STOCK ABUNDANCE ANALYSIS
Stock Assessment and Fishery Evaluation Document AND
for the Pacific Coast Salmon Fishery Management Plan

ENVIRONMENTAL ASSESSMENT PART 1
FOR 2015 OCEAN SALMON FISHERY
REGULATIONS

REGULATION IDENTIFIER NUMBER 0648-XDE3¢

Pacific Fishery Management Council Pacific Fishery Management Council
7700 NE Ambassador Place, Suite 101 7700 NE Ambassador Place, Suite 101
Portland, OR 97220-1384 Portland, OR 97220-1384
(503) 820-2280 (503) 320-2?30
www.pcouncil.org www.pcouncil.org

FEBRUARY 2015
FEBRUARY 2015

http://www.pcouncil.org/salmon/stock-assessment-and-fishery-
evaluation-safe-documents/preseason-reports/2015-preseason-
report-i/

http://www.pcouncil.org/wp-
content/uploads/salsafe2014_FullDocument.pdf




PFMC Salmon Management Documents — Proposed Alternatives and Adopted Season
for current year

PRESEASON REPORTII PRESEASON REPORT Il

PROPOSED ALTERNATIVES CounciIL ADorPTED MANAGEMENT MEASURES
AND AND
ENVIRONMENTAL ASSESSMENT PART 2 ENVIRONMENTAL ASSESSMENT PART 3
FOR 2015 FOR 2015
OCEAN SALMON FISHERY QOCEAN SALMON FISHERY
REGULATIONS REGULATIONS

REGULATION IDENTIFIER NUMBER 0648-XD843 REGULATION IDENTIFIER NUMEER 0648-XD843

Pacific Fishery Management Council

7700 NE Ambassador Place, Suite 101 Pacific Fishery Management Council
Portland, OR 97220-1384 7700 NE Ambassador Place, Suite 101

(503) 820-2280 Portland, OR 97220-1384
www.pcouncil.org (503) 820-2280
www.pcouncil.org

MARCH 2015
APRIL 2015

http://www.pcouncil.org/wp- http://www.pcouncil.org/wp-
content/uploads/2015/03/Preseason_Report_Il_2015_FINAL.pdf content/uploads/2015/04/Preseason_Report_IIl_2015_FINAL.pdf




Preseason Projection vs.

Postseason Estimate for
Age 3 and Age 4
Klamath Basin Fall-Run
Chinook Salmon in the
Ocean

Dashed line is regression
relationship

Solid red line is 1-1 relationship.

Data from 1985-2014.
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Klamath Fall Chinook Ocean Populaitons Preseason
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Run Chinook

Preseason Projection/Postseason Estimate Klamath Basin Fall

Salmon in the Ocean

150d/a1d

Over
Estimate

1s0d/a1d

Under
Estimate

150d/a1d




Preseason Projection/Postseason Estimate for Age 4

Ocean Harvest Rate and Ocean Harvest of Klamath Basin Fall-Run
Chinook Salmon

Pre/Post Ocean Harvest Rate

Over
Estimate

Under
Estimate

Over
Estimate
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Preseason Projection/Postseason Estimate for Age 4
Inriver Harvest Rate and Inriver Adult Harvest of Klamath Basin Fall-
Run Chinook Salmon

Pre/Post Inriver Harvest Rate

Over
Estimate

Over
Estimate

Under
Estimate



Klamath Basin Adult Fall-Run Chinook Salmon
Preseason Projection / Postseason Estimate, 1983-2014

Over
Estimate
Under
Estimate
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Klamath Basin Adult Fall-Run Chinook Salmon Preseason
Projection and Postseason Estimate, 1983-2014
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Factors that Contribute to Errors in Inriver Run Size and
Spawning Estimates

* Estimation error in regression relationship

— Natural variability in survival, maturity, and
recruitment

* Errorsin fishery impact estimates
— Shifts in distribution of fish in ocean
— Changes in fishing effort

 Errors of estimation — statistical error



Fall Flow Run Size Trigger

* Projected fall-run Chinook salmon was initially
used as one of the triggers in combinations
with stream flow in the lower Klamath River to

determine the need for augmented flows.
(TRRP Flow WG and NOAA &USFWS)

e Current thinking based on observations in
2014 when an Ich epizootic occurred and 2015
when severe Ich infections were observed has
led to a de-emphasis the projected run-size

trigger.



Fall Flow Run Size Trigger — Documents

MEMORANDUM

TRRP FALL FLOWS SUBGROUP

TIM HAYDEN. FLOW SCHEDULE WORKGROUP COORDINATOR

2010 AND 2011 FALL FLOW RELEASE CRITERIA AND EVALUATION PROCESS
TRRP FLOW WORKGROUP MEMBERS

ERNEST CLARKE, TRRP SCIENCE COORDINATOR

ROBIN SCHROCK, TRRP EXECUTIVE DIRECTOR

MARCH 20. 2012

In 2010 the TRRP staff, TRRP partners and KBAO jointly developed Proactive and Emergency fall flow

a1 10011 1

MEMORANDUNM

BRIAN FERSON, RECLAMATION MORTHERN CATTFORNIA ARFA MANAGER
FALL FLOW SUBGEROUP

2012 FALL FLOW RELEASE RECCOMEMNDATION

TERP FLOW WOREGROUP MEMBERS

EEMEST CLAREE, TERF SCIENCE COORDINATOR

ROEBIN SCHROCE TERP EXECUTIVE DIRECTOR

MATY 31, 2012

Background




Fall Flow Run Size Trigger — Documents

MEMORANDUM

BRIAN PERSON, RECLAMATION NORTHERN CALIFORNIA AREA MANAGER
IRMA LAGOMARSINO (NOAA) AND NICHOLAS HETRICK (USFWS)

2013 FALL FLOW RELEASE RECOMMENDATION

ROBIN SCHROCK (TRRP)

AUGUST 12, 2013

FISH AND WILDLIFE SERVICE
1655 Heindon Road

Arcata, Cahiforma, 95521
Phone: (TOT) 822-7201 FAX: (T07) 822-8411

Memorandum

TO: Federico Barajas, Reclamation Northern California Avea Manager

FROM: Micholas Hetrick and Joe Polos, Arcata Fish and Wildlife Office

SUBJECT: Response to Request for Technical Assistance Begarding 2015 Fall Flow Releases
cC: Fobin Schrock, Executive Director Trinity River Restoration Program

DATE: Aungnst 10, 2015

In response to Beclamation’s request for technical assistance dated J’Lugust 6, 2015, we’ve summarized

nnnnn B e e S B 1 B N e N R . MRS PP, e o




Fall Flow Run Size Triggers

Table 1. Summary of Proactive Fall Flows release criteria and Linked Recommended Management

Actions.

Proactive Criteria

Flows projected above 2 800 cfs at Klamath River
(REM 13) duning the adult fall-run Chinook

salmon nugration season (Sr'i week August-Sept 30)

Flows projected below 2.800 cfs at Klamath River
(REKM 13) duning the migration season and
projected fall Chinook salmon run-size at or above
170.000 fish

Flows projected below 2,500 cfs at Klamath River

Management Action

Recommend No Proactive Fall Flow release

Recommend Implement Proactive Fall Flow
release to mcrease base flows to 2,800 cfs duning
primary fall Chinook salmon migration season (3™
week August-Sept 30)

Recommend Implement Proactive Fall Flow

release to increase base flows to at least 2,500 cfs
at Klamath River RKM 13 during the migration
season regardless of projected fall Chinook salmon
n-size.

(FREM 13) during the migration season

Source: TRRF Fall Flow WG. 2012

Table 2. Review of previous for nunimum discharge recommendations for the lower Klamath
Eiver during the fall-min Chinook salmon migration season.

Projected Adult Fall
Author Minimum Flow BEecommendation | Chinook Salmon Bun Size

Turek et al. (2004) 2200 cfs (Klamath near Orleans None specified.
+Trmity at Hoopa) ~ 2,500 cfs
Lower Elamath
2,500 cfs in Lower Klamath
2,800 cfs in Lower Klamath
3,200 cfs in Lower Klamath

Less than 170,000
Greater than 170,000

Strange (2010a)
Strange (2010a)
TRREP (2012a)

Source: NOAA and USFWS 2013
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Klamath Adult Fall Chinook Inriver Run Forecast and
Postseason Estimate
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Ich Infection Data for 2014 in the Lower Klamath River

Yurok Tribal Fisheries Program: An Outbreak of Ichthyophthirius multifilis in the Klamath and Trinity Rivers in 2014

ch count per gill arch

Figure 5: Overalltrend overtime of ich/gill on Yurok Indian Reservation in 2014 for all sampling
stations combined. Maximum ich count between left and right gill arch is presented. Hoopa Valley
and Karuk data not presented in this graph. Eachdata point represents at least one individual fish
(some data points overlap each other). Boxes with horizontal lines represent increased Trinity flows
and boxes with vertical lines are increased Iron Gate Dam flows. See flow results section below for
more detail on river flows.

Yurok Tribe Fisheries. 2015. An Outbreak of Ichthyophthirius multifiliis in the Klamath and Trinity Rivers in 2014 draft report.




Fall Flow Run Size Triggers

Table 1. Volume of augmented flow (thousand acre-feet, TAT), occurrence of Ich infection, mean

Aungust and Avgust 15-31 flow in the lower Klamath River (KNK), and in-river adult fall Chinook

Salmen mn-niver min during the augmented flow years (bold) and the fish-kill vear (2002)

Year Angmented Severe Ich | Mean August | Mean August 15- Inniver Adult Fall
Flow (TAF) Infections ENK Flow 31 KNK Flow (cfs) Chinook Run'

. From Lewiston' YN (cfs)
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* In-river run projection (PFMC 2015 )

Source: USFWS 2015



Fall Flow Run Size Triggers

e Projected run size has been a factor considered in
technical discussions concerning the need for fall flow
augmentation and harvest in the Yurok Tribal Fishery in
the estuary used as a surrogate for inriver abundance.

e Projected run size should not be used as a binary trigger
(yes/no) for flow augmentation.

* Metric of concern is residence time of groups of fish in
confined habitats such as thermal refugia.

* Extended residence time may occur with small are large
run sizes depending on environmental conditions.

Source: USFWS 2015



Fall Flow Run Size Triggers

e Many factors contribute to large congregations of fish which

can lead to an Ich epizootic which are independent of run size
o Timing of run
o Flow
o Water temperature
o Inriver fisheries

e Large congregations of adult Chinook and steelhead were
observed holding in the lower Klamath River in July of 2014

and 2015 and some of these fish had severe Ich infections.

o This occurred before the onset of the fall chinook run in the lower
Klamath River.

Source: USFWS 2015
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