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PREFACE

This annual report is the result of coordinated field efforts conducted by Washington Department
of Fish and Wildlife (WDFW), the Confederated Tribes amatds of the Yakama Nation (Yakama
Nation), Chelan County Public Utility District (Chelan PUBh)e Confederated Tribes of the
Colville Reservation (Colville Tribes)the U.S. Fish and Wildlife Service (USFWS), and
BioAnalysts, Inc An extensive amount of evk was conducted in 20G6rough2015 to collect

the data needed to monitor the effects of the Chesd@inGranCounty PUD Hatchery Programs.

This work was directed and coordinated by the Habitat Conservatios H&¥) Hatchery
Committees, consistingof the following membersBill Gale, USFWS; Craig Busagcklustin
Yeager,and Lynn HatcherNational Marine Fisheries Service (NMF®atherine Willardand

Alene Underwood, Chelan PUD; Tom Scribner and Keely Murdoch, the Yakama Nation; Mike
Tonseth, WDFW,; Kk Truscott, Colville TribesMike SchieweAnchor QEA {ormerChair) and

Tracy Hillman, BioAnalysts (current Chaiffhis report also includes monitoring efforts funded

by Grant County Public Utility District (Grant PUD). Grant PUD Isefpnd the springand
summer Chinook monitoring programs. Work funded by Grant PUD was directed and coordinated
by the Priest Rapids Coordinating Commit(P& CC)HatcherySub-Committee which consists

of the same agency and tribal representatives listed for the HCP yafdmmittee and replaces
Chelan PUD representatives with Grant PUD representafieekl PearsonsPeter Graf and
Deanne PavlikKunkel.

The approach to monitoring the hatchery programs was guided mpttaded monitoring and
evaluation plan for PUD hethery programs (Hillman et al. 2013)echnical aspects of the
monitoring and evaluation program were developed by the Hatchery Evaluation Technical Team
(HETT), which consisd of the following scientists€Carmen AndonaegwWVDFW; Matt Cooper,
USFWS;Pete Graf, Grant PUDSteve Hays, Chelan PUD; Tracy Hillman, BioAnalysts; Tom
Kahler, Douglas PUD; Russell Langshaw, Grant PGiBeg Mackey, Douglas PUDpe Miller,
formerly Chelan PUPJosh Murauskasormerly Chelan PUDAndrew Murdoch, WDFW; Keely
Murdoch, Yakama NationTodd Pearsons, Grant PUMike Tonseth, WDFW and Catherine
Willard, Chelan PUDThe updated plaalsodirects the analyses of hypotheses developed by the
HETT. Most of the analyses outlined in tlhwpdatel planwill be conductedn the five-year
comprehensive reports.

Most of the work reported in this paper was funded by CratdrGranPUDs. Bonneville Power
Administration purchasesome ofthe Passive Integrated Transponder (PIT) tags that were used
to mark juvenile Chinook and steelheeabtured in tributarieand also helped fund a portion of
the screw trap efforts in Nason Cre®¥e thank Charlie Paulsen for analyzing R&0 data for
each programiThis is theterth annual report written under the elition of the HCP.

il often say that when you can measure some
something about it. When you cannot measure it, when you cannot express it in numbers, your
knowledge is of a meager and unsatisfactory kind. It malgeobeginning of knowledge, but you

have scarcely in your thoughts advanced to

Lord Kelvin
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SECTION 1: INTRODUCTION

Chelanand GrantPUDs implement hatchery programs as parttledir respectiveagreements
related to the operation of Rocky ReaRlock Island Wanapum, and Priest Rapidgdroelectric
Projects The fish resource managemeagencies developed the following general goal statements
for the hatchery programs, which were adopted by the HCP Hatcbenymittees and PRCC
Hatchery SusCommittee (hereafter, Hatchery Committees):

1. Support the recovery of ESiited species by increasing the abundance of the natural adult
population, while ensuring appropriate spatial distribution, genetic stock integuity,
adult spawner productivity.

Includes the Wenatchee spring Chinook, Wenatchee summer steelhead, and
Methow spring Chinook programs.

2. Increase the abundance of the natural adult population of unlisted plan species, while
ensuring appropriate spatial disbution, genetic stock integrity, and adult spawner
productivity. In addition, provide harvest opportunities in years when spawning
escapement is sufficient to support harvest.

Includes the Wenatchee sockeye, Wenatchee summer/fall Chinook, Methow
summer/fall Chinook, Okanogan summer/fall Chinook, and Okanogan sockeye
programs.

3. Provide salmon for harvest and increase harvest opportunities, while segregating
returning adults from natural tributary spawning populations.

Includes the Chelan Falls sumnt&hinook program.

Following the development ahe Hatchery and Genetic Management Plans (HGMPS), artificial
propagationprograms are now characterized into three categofies. first type, integrated
conservation programs, are intended to support ¢oreesatural populationg hese programs
focus on increasing the natural production of targeted fish populatidnedamental assumption

of this strategy is thaadults spawned in the hatchery will produce more adult offspring than if
they were left to gawn in the river and ultimately provide a demographic boost to the natural
population.The second type, safehet programs, are extensions of conservation programs

are intended to function as reserve capacity for conservation programs in yearsadfifas.The
safetynet provides a demographic and genetic reserve for the natural popdlaaois, in years

of abundant returnshey function like segregated programs, angears oflow returrs, they can

be managed as conservation programs. Laktywest augmentation prograrmage intenced to
increase harvest opportunities while limiting interactions withwiidin counterparts.

Monitoring is needed to determine if the hatchery programs aéngehe intended management
objectives of conservation, safetgt, or harvest augmentation prografbjectives for hatchery
programs are generally grouped into three categories of performance indicators:

1. In-Hatcheryindicators Are the prograra meetingthe hatchery production objectives?

2. In-Naturelndicators How dohatcheryfish from the programperform after release?

Final Annual Report Chelan and Grant PUDs Hatchery Programs
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3.

a. Conservation Prograsn
1 How do the programiaffect target population abundance and
productivity?
1 How do the prograsiaffect target poplation longterm fitness?

b. SafetyNet Prograrms:
1 How do the prograsiaffect target population loaggrm fithess?

c. Harvest Augmentation Program
1 Do the programprovide harvest opportunities?

Risk Assessmenhdicators Do the programpose risks to other populations?

The specific objectives identified in the updated monitoring and evaluation plan are as follows:

1.

9.

Determine if conservation programs have increased the number of naturally spawning and
naturally produced adults of the taegpopulation and if the program has reduced the
natural replacement rate (NRR) of the supplemented population.

Determine if the proportion of hatchery fish on the spawning grounds affects the freshwater
productivity of supplemented stocks.

Determine if he hatchery adulto-adult survival (i.e., hatchery replacement rate, HRR) is
greater than the natural adutb-adult survival (i.e., natural replacement rate, NRR) and
the target hatchery survival rate.

Determine if the proportion of hatcheoyigin spawrers (pHOS or PNI) is meeting
management target.

Determine if the run timing, spawn timing, and spawning distribution of both the hatchery
component is similar to the natural component of the target population or is meeting
programspecific objectives.

Detamine if stray rate of hatchery fish is below the acceptable levels to maintain genetic
variation among stocks.

Determine ifgenetic diversitypopulation structure and effective population sizkave
changed in natural spawning populations as a resuthefhatchery program.

Determine if hatchery programs have caused changes in phenotypic characteristics of
natural populations.

Determine if hatchery fish were released at the programmed size and number.

10. Determine if appropriate harvest rates have beeniadpb conservation, safetyet, and

segregated harvest programs to meet the HCP/SSSA goal of providing harvest
opportunities while also contributing to population management and minimizing risk to
natural populations

Two additionalregionalobjectives that were not explicit in the goals specified above but were
included in theupdated monitoring and evaluation plagcause they relate to goals and concerns
of all artificial production programs include:

Chelan and Grant PUDs Hatchery Rymams Final Annual Report
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11.Determine if the incidence of diseaseshmcreased in the natural and hatchery
populations.

12.Determine if the release of hatchery fish affectstamget taxa of concern (NTTOC) within
acceptable limits.

Objective 12 was completed using an extensive risk assessment that concluded risksHtdin the
hatchery programs were within containment objectives approved by the Hatchery Committees
(Mackey et al. 2014; Pearsons et al. 2012).

Objectives in tkb updateglan have been organized in a hierarchy where productivity indicators
are the primary metriassed to assessdbnservation and safethetprogram goals have been met
harvest rates and effects on ftangeted populations are used for harvest progrimneases where
productivity indicators are not availabler results are equivocal, monitorimgdicators may be

used to help evaluate the performance of the progeamaluations of monitoring indicators may

not provide sufficiently powerful conclusions on which to base management aatiboaghthey

may provide insight as to why a productivitydicator did or did not meet the program goal.
Therefore, the relationship between hatchery programs and indicators can be viewed in a chain
of-causationmanagement actions within the hatchery programs affect the status of monitoring
indicators, whichn turninfluence productivity indicatorgigure 1.1).

| Management -
action

} Productivity

' Monitoring
indicators

indicators

AProgram AGenetics ~ ANRRs
implementation AStray rates ANORs

ABrood source AHRRs AJuveniles per

AProduction ASize and age redd
target ARun timing

Agtfgtrelgg ADistribution

ARelease ASmolt size
locations

. _/ . _/ - /

Figure 1.1.Relationship of indicators to the assessmemropagationprograms. Management actions
affect monitoring indicators, which influence productivity indicators. Monitoring indicators magdmsk
to hypothesize the magnitude of influence on productivity.

Attending each objective is one or more testable hypotheses (see Hillman et al. 2013). Each
hypothesis will be tested statistically following the routines identified in the updated monitoring
and evaluation plan. Most of these analytical routines willdrelacted at the end of fiwgear
monitoring blocks, as outlined in the updated plan.

Both monitoring and productivity indicators will be used to evaluate the succésshaitchery
programs.In the event that the statistical power of tests that involve productivity indicators is
insufficient to inform sound management decisions, some of the monitoring indicators may be

Final Annual Report Chelan and Grant PUDs Hatchery Programs
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usedto guide managemernfigure 1.2 shows the categories of indicators assated with each
component of monitoring.

Data, analysig

Aquaculture Juvenile Adult Genetic
monitoring monitoring monitoring effects and reporting
.
Broodstock Natural Spawning Population Database
characteristics productivity escapement structure management
——— ——— ——— ——— ———
— — e . .
Survival Migration || t'i\gr:?r:atgayd Effective Statistical
metrics Timing distrit?uti oo population size analysis
—_——— ——o— ——— ——— ———
— — . .
|| Number and |_| Age and size & || . Quantitative Annual
size at release migration Demographics traits reporting
——— ——— ——— ——— ———
) . .
— Fish health eSs,l:irr\'rlmi;?;s — 5-year review
—_— — —
-
= Stray rates
———
-
Harvest
reporting
—

Figure 1.2.0verview ofmonitoring ancevaluationplan categories andomponents (not including regional
objectives).

Throughout each fivgear monitoring period, annual reports will be generated that deskabe
monitoring and evaluatiodata collected during a specific year. This is tdreth annual report
developed under the direction of tHatchery Committee3.he purpose of this report is to describe
monitoring activities conducted in 28, Activities included broodstock collection, collection of
life-history information, within hatchery spawning and rearing activities, juvenile monitoring
within streams, and redd and carcass surveys. Data from reference areasretadeat in this
annual report (refence data are in the fiwaar reports)To the extent currently possible, we have
included nformation collected before 28.

This report is divided into several sections, each representing a different species, stock, or
spawning aggregate (i.e., steelhemockeye salmon, spring Chinook salmon, and summer
Chinook salmon). For all species we provaelenualbroodstock information; hatchery rearing
history, release data, and survival estimates; disease information; juvenile migration and
productivity estimags; redd counts, distribution, and spawn timing; spawning escapements; and
life-history characteristics. For salmon species, we also provide information on carBassés.

year 2011 was the final sockeye salmon hatchery release, and beginning in 2048tural adult
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and juvenile sockeye productivity monitoring results are repogeginning in 2013, we added a

separate section on Nason Creek spring Chisatkonand in 2014 we added a separate section

on White River spring Chinook salmomhe Colville Tribes began conducting monitoring of

Okanogan summer Chinook in 2013; howeverretained the Okanogan summer Chinook section
in this reportbecause the PUDs have summer Chinook mitigation obligations in the Okanogan

River basin The Okanogan suamer Chinook section includes monitoring information uphi®
return of brood yeaP013 Chinook Monitoring results fobrood year2013to presentan be

found in annual reports prepared by the Colville Tribes to Bonneville Power Administration

(BPA). Moni toring results of Gr ant PUDG6s f all
Rapids Hatchery can be found in annual reports written by WDFW and Grant PUD.

Chi

Finally, we end each section by addressing compliance issues with ESA/HCP mandates. For each

Hatchery Program, WDFW and the PY&re authorized annual take of ES#ted spring Chinook
and steelhead through Section 10 of the Endangered Species Act (ESA), including:

1. ESA Section 10(a)(1)(A) Permit No. 1395, which authorizes the annual take of adult and
juvenile endangered upper Columbia River (UCR) spring Chinook and endangered UCR
steelhead associated with implementing artificial propagation programs for the

enhancement of UCR steelhead. The authorization includes takes associated with adult

broodstock collection, hatchery operations, juvenile fish releases, monitoring and
evaluation activities, and management of adult returns related to UCR steelhead artificial

propagation programs in the UCR region (NMFS 2003a).

2. ESA Section 10(a)(1)(A) Permit No. 181,2vhich authorizes the annual take of adult and

juvenile endangered UCR spring Chinook and endangered UCR steelhead associated with

implementing artificial propagation programs in the Chiwawa River for the enhancement
of UCR spring Chinook. The authorizat includes takes associated with adult broodstock
collection, hatchery operations, juvenile fish releases, and monitoring and evaluation
activities supporting UCR spring Chinook artificial propagation programs in the UCR

region (NMFS 2004).

3. ESA Section 0(a)(1)(A) Permit No. 18118, which authorizes the annual take of adult and

juvenile endangered UCR spring Chinook and endangered UCR steelhead associated with

implementing artificial propagation programs in Nason Creek for the enhancement of UCR
spring Chnook. The authorization includes takes associated with adult broodstock
collection, hatchery operations, juvenile fish releases, and monitoring and evaluation
activities supporting UCR spring Chinook artificial propagation programs in the UCR

region (NMFS2004).

4. ESA Section 10(a)(1)(A) Permit No. 18120, which authorizes the annual take of adult and

juvenile endangered UCR spring Chinook and endangered UCR steelhead associated with

implementing artificial propagation programs in the White River for the exmaent of

UCR spring Chinook. The authorization includes takes associated with adult broodstock
collection, hatchery operations, juvenile fish releases, and monitoring and evaluation

activities supporting UCR spring Chinook artificial propagation programtbie UCR
region (NMFS 2004).

5. ESA Section 10(a)(1)(A) Permit No. 1347, which authorizes the ammidental take of
adult and juvenile endangered UCR spring Chinook endangered UCR steelhead
through actions associated with implementing artificialppgation programs for the

Final Annual Report Chelan and Grant PUDs Hatchery Programs
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enhancement of nelisted anadromous fish populations in the UCR. The authorization
includes incidental takes associated with adult broodstock collection, hatchery operations,
juvenile fish releases, and monitoring and evaluagictivities associated with ndisted
summer Chinook, fall Chinook, and sockeye salmon artificial propagation programs in the
UCR region (NMFS 2003b).
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SECTION 2: SUMMARY OF METHODS

Sampling in 2@5 followed the methods and protocols describeHliiiman et al. (2013)In this
section we only briefly review the methods and protocols. More detailed information can be found
in the updated monitoring and evaluation plan (Hillman et al. 2013)

2.1 Broodstock Collection and Sampling

Methods for collecting broodstock aglescibed inthe Annual Broodstock Collection Protocols
(Appendix A in WDFW 2Q5). Generally, broodstock were collected over the migration period

(to the extent allowed in ESpermit provisions) in proportion to their temporal occurrence at
collection sites, vth in-season adjustments dictated by 20an timing and trapping success
relative to achieving weekly and annual collection objectives:sason weekly collection
objectives are shown in Table 2.1 and assumptions associated with broodstock trapping are
provided in Table 2.2.

Table 2.1.Weekly collection objectives for steelheaadChinook in 2A5.

Co\:\l;gtll(on Chlwavz:a/h:\rllzch)(QSprlng C';;g:r?(gg”s We\ﬂtc(i: - Wild Methow Wenatchee Steelhead
beginning Summer Summer Summer

day Hatchery wild Chinook Chinook Chinook Hatchery Wwild
1-June 6

8-June 10
15-June 14 10
22 June 20 16 48
29 June 22 18 90 60 10 1 1
6 Jul 20 18 80 26 20 1 1
13Jul 10 6 70 34 20 1 2
20Jul 50 30 16 1 3
27Jul 40 26 10 2 3
3Aug 20 18 6 1 3
10Aug 8 4 4 3
17 Aug 2 4 6 4
24 Aug 4 4 6
31 Aug 2 3 4
7 Sep 2 3 2
14 Sep 6 6
21Sep 8 6
28Sep 8 5
5Oct 6 5
120ct 5 4
190ct 2 4
26 Oct 2 4
26 Oct 2 4
Total 102 158 350 252 98 64 66
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a Chiwawa NOR spring Chinook (n = up to 80) were collected from the Chiwawa Weir with no specific weekly objectives

generated, which is consistent with the Broodstock Collection Protocols. Previoudlyggéld Chiwawa NOR spring Chinook

were also targeted @aumwater Dam. All Nason Creek spring Chinook were collected at Tumwater Dam from the week of 1 June
through the week of 13 July proportionate to run timing. For 2015, HOR Chiwawa spring Chinook were collected for the Nason
spring Chinook safety net pragn.

Table 2.2.Biological and trapping assumptions associated with collecting broodstock for the @helan
GrantPUD Hatchery Progranis.

. . Na:_son Chelan
Chiwawa Nason Spring Spring Wenatchee Methow
. Wenatchee : . X Falls
Assumptions Steelhead Spring Chinook Chinook Summer Summer Summer
Chinook (Conservation) (Safety Chinook . Chinook
Chinook
Net)
proquion | 247200 | 144026 T 15000 [ seero [ sooens [ sTomn | 2000
level y 9 y 9 yearling smolts y 9 y 9 y 9 y 9
smolts smolts smolts smolts smolts smolts
130 adults 80 adults 252 adults 100 adults
Broodstock (not to (not to 70 adults (not (notto (not to
required exceed 33%| exceed 33%)| to exceed 33%| 66 adults | exceed 33%| 350 adults | exceed 33%
q of of NOR of population) of the of the
population) | population) population) population)
1 June 15
July
. Tumwater
Trapping 1 July14 (l ) 1 Jund 15 1Jund 15 22 Jund 29 Jund 29 Jund
period Nov 5/6‘\][:‘;91 July July 15 Sept 15 Sep 30 Aug
(Chiwawa
Weir)
7
(Tumwater)
Not to
exceed 15
# days/week 5 cumulative 7 7 S 7 3
trapping
days
(Chiwawa
Weir)
24
(Tumwater)
# hours/day 24 24 up/24 24 24 24 24 16
down
(Chiwawa
Weir)
49% wild; 69% wild; o o
Broodstock | gyo0 waw | 319 100% wild 100% 1 0006 witd | 199% | 100%6wild
composition (hatchery) hatchery hatchery hatchery
Dryden Dryden
Dam for Dam
Tumwater
o Wxw Dam and Tumwater | (Tumwater | eoqpan | Wells Dam
Trapping site | hatchery; Chiwawa Tumwater Dam Dam will be used Outfall east or west]
Tumwater Weir if weekly ladder
for wild. quota not
(Tumwater achieved at
lThroughoutthisdocumen”iHxH(‘) refers to hatchery by hatcheseyg. crosse

Chelan and Grant PUDs Hatchery Programs
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. . N""?O“ Chelan
' Wenatchee Chlwawa Nasqn Spring Sprlng Wenatchee Falls Methow
Assumptions Steelhead Spring Chinook Chinook Summer Summer Summer
Chinook (Conservation) (Safety Chinook Chi Chinook
inook
Net)
will be used Dryden
if weekly Dam)
quota not
achieved for
WxW
(hatchery)
at Dryden
Dam)

Several biological parameters were measured during broodstock collection at adult collection sites.
Those parameters included the date and start and stop time of trapping; number of each species
collected for broodstock; origin, size, and sex of trappsltt fige from scale analysis; and-pre
spawn mortality. For each species, trap efficiency, extraction rate, and trap operation effectiveness
were estimated following proceduresHillman et al.(2013). In addition, a representative sample

of most speciesapped but not taken for broodstock were sampled for origin, sex, age, and size
(stock assessment).

2.2 Within Hatchery Monitoring

Methods for monitoring hatchery activities are describediiliman et al. (2013). Biological
information collected from all spaved adult fish included age at maturity, length at maturity,
spawn ting, and fecundity of females. In addition, all fish were checked for tags and females were
sampled fopathogens

Throughout the rearing period in the hatchery, fish were sampled fethgroealth, and survival.

Each month, lengths and weights were collected from a sample of fish and rearing density indices
were calculated. In addition, fish were examined monthly for health problems following standard
fish health monitoring practices fbatcheries. Various lifstage survivals were estimated for each
hatchery stock. These estimates were then compared fistémelard survival rates identified in

Table 2.3 to provide insight as to how well the hatchery operations were performing. eailure
achieve a survival standard could indicate a problem with some part of the hatchery program.
However, failure to meet a standard may not be indicative of the overall success of the program to
meet the goals identified in Section 1.

Table 2.3.Standardife-stage survival rates for fish reared within the Chelan PUD hatchery prodrams
Hillman et al. 2013

Life stage Standard survival rate (%)
Collectionto-spawning (females) 90
Collectiontto-spawning (males) 85
Unfertilized eggto-eyed 92
Unfertilized eggto-ponding 98
30 d after ponding 97
100 d after ponding 93
Pondingto-release 90
Transporito-release 95
Final Annual Report Chelan and Grant PUDs Hatchery Programs
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Life stage Standard survival rate (%)

Unfertilized eggto-release 81

Nearly all hatchery fish from each stock were marked (adipose fin clip) or tagged-(tive ¢aly)

in 2015. Different combinations of marks and tags were used depending on the stock. In addition
Chelan PUD personnel PIT tagg&@,200 juvenile hatcheryChiwawaspring Chinook(5,100

WxW and 5,100 HxHChinooK and5,010juvenile Nason CreeWxW spring Chinook;23,216
Wenatcheesteelhead12,101WxW steelheacdind111,115HxH steelhead)and 10,000 Chelan
River summer Chinook5,000 Methow (Carlton) summer Chinook, and,@00 Wenatchee
summer Chinook. PIT tags will be used to estimate migration tiemdgsurvival rates (e.g., smolt
to-adult) outside the hatchery.

Lastly, the size and number of fish released were assessed and compared to programmed
production levels. The goal of the program is that numbers released and their sizes should fall
within 10% of the programmed targets identified in Table 2.4. However, because of constraints
due to run size and proportions of wild and hatchery adults, production levels may not be met
every yeatr.

Table 2.4.Targets for fish released from the PUD hatchery progr@¥W = coefficient of variation.

Size targets
Hatchery stock Release targets|  Fork length Weight (g) Fish/pound
(CV)
Wenatchee Summer Chinook 500,001 163 (9.0) 45.4 17
Methow Summer Chinook 200,000 163 (9.0) 45.4 15
Chelan Falls Summer Chinoggearlings) 576,000 161 (9.0) 454 100
Chiwawa Spring Chinook 144,026 155 (9.0) 37.8 18
Nason Spring Chinook 223,670 155 (9.0) 37.8 24
Wenatchee Steelhead 247,300 191 (9.0) 75.6 6

aAn experimental release size 0f-88 grams (1€4L5 FPP) is in place fdsrood years 2012014.
bAn experimental release size of-2B grams (122 FPP) is in place for brood years 2@(®4.

2.3 Juvenile Sampling

Juvenile sampling within streams included operation of rotengmstraps, snorkel observations,
and PIT tagging. Mthods for sampling juvenile fish are describe#liliman et al.(2013).

A smolt trap waslocated on the Wenatchee Riverar thetown of Cashmerat RM 8.3 (Lower
Wenatchee Trap)n Nason Creelabout 06 milesupstream from the moutin the White River,

and in the Chiwawa River aboQ# miles upstream from the mouth (Chiwawa Trap). All traps
operated throughout the smolt migration peribte Chiwawa Trap operated between 25 February
and 24 November 2019he Nason Creek Trap operatedm 1 March to 18 July and from 20
October through November in 2015. The White River trap operated from 1 March through
November 2015The Lower Wenatchee Trap operated betweeda&tary and 28 June 2015.
Throughout the trapping period, the traps wearefly inoperableduring periods when flows were

too high or low,during high water temperatures, during large hatchery releases, and because of
heavy debris loads, ice, and mechanical malfunctions.

Chelan and Grant PUDs Hatchery Programs Final Annual Report
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The following data were collected at each trap sitdewsemperature, discharge, number and
identification of all species captured, degree of smoltification for anadromous fish, presence of
marks and tags, size (fork lengths and weights), and scales from smolts. Trap efficiencies at each
trap site were estiated by using markecapture trials conducted over a wide range of discharges.
Linearregressiommodels relating discharge and trap efficiencies were developed to estimate daily
trap efficiencies during periods when no magkapture trials were conductéthe total number

of fish migrating past the trap each day was estimated as the quotient of the daily number of fish
captured and the estimated daily trap efficiency. Summing the daily totals resulted in the total
emigration estimate.

Snorkel observatits were used to estimate the number of juvenile spring Chinook salmon,
juvenile rainbow/steelhead, and bull trout within the Chiwawa Rigsm. The focus of the study

was on juvenile spring Chinook salmon. Sampling followed a stratified random design wit
proportional allocation of sites among strata. Strata were identified based on unique combinations
of geology, land type, valley bottom type, stream state conditiorhalnitht types. A total df99
randomly selected sites were surveyed during AugusbléTr2.5). Counts of fish within each
sampling site were adjusted based detection efficiencies, which were related water
temperature. That is, ndimear models that described relationships between water temperatures
and detection efficiencies (Hillam et al. 1992) were used to estimate total numbers of fish within
sampling sites. These numbers were then converted to densities by dividing total fish numbers by
the wetted surface area and water volume of sample sites. Total numbers within a straum wer
estimated as the product fish densities times the total wetted surface or water volume for the
stratum. The sum of fish numbers across strata resulted in the total number of fish within the basin.
The calculation of total numbers, densities, and dexgoé certainty are explainédly in Hillman

and Miller (2004).

Working in collaboration with th€omparative Survival Study (CSS) fundedBRA, crews PIT

tagged juvenile wild Chinook, wild steelhead, wild sockeye, and in some instances wild coho
salman collected at the smolt traps and collected within the Chiwawa River and Nason Creek using
electrofishing technique$he proposed number of wild spring Chinook and steelhead to be tagged

at each location is provided in Table 2ZI&e goal of this taggingrogram is to estimate freshwater
juvenile productivity, better understand Hféstory characteristics, overwinter movement and
survival of salmonids, and to calculate SARs of Chinook salmon in the Wenatchee River basin.
The PIT tagging effort funded lige PUDs in the Chiwawa River and Nason Creek is specifically
directed at addressing uncertainties of estimating abundance using screw traps (e.g., fish passage
during times when trapping is not possible).

Table 2.5.Location of strata and numbers of randy samplednorkelsites within each stramthat were
sampled in the Chiwawa Riv8asin in 2a5.

Reach/stratum River miles (RM) Number of randomly selected sites
Chiwawa River
1 0.03.8 11
2 3.85.5
3 5.57.9
4 7.98.9
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Reach/stratum River miles (RM) Number of randomly selected sites
5 8.910.8 5
6 10.811.8 6
7 11.8-20.0 28
8 20.025.4 24
9 25.428.8 12
10 28.831.1 21
Phelps Creek

1 | 0.004 | 1

Chikamin Creek (includes Minnow Creek)

1 | 0.015 | 19
Rock Creek

1 | 0.00.7 | 11

Unnamed stream on USGS map
1 | 0.00.1 | 1
Big Meadow Creek

1 | 0.010 | 14
Alder Creek

1 | 0.00.1 | 2
Brush Creek

1 | 0.00.1 | 4
Clear Creek

1 | 0.00.1 | 4

Table 2.6.Number of wild spring Chinoglsteelheaq O 6 5 , amtspckeyproposed foPIT tagging at
different locations within th&/enatchee River basia015.

. . Target sample size
Sampling location : : : : :
Wild spring Chinook Wild steelhead Wild Sockeye
Chiwawa Trap 2,5008,000 500-2,000 NA
Nason Creek Trap 2,5008,000 500-2,000 NA
Lower Wenatchee Trap 500-1,000 50-250 3,0005,000
Chiwawa Remote Sampling 3,000 NA NA
NasonRemote Sampling 3,000 NA NA

Survival rates for various juvenile IHgtages were calculated based on estimates of seeding levels
(total egg depositionparr abundanceyumbers of emigrants, arsinolt abundancelotal egg
deposition was estimated as the product of the number of redds counted in the basin times the
mean fecundity of female spawners. Fecundity was estimated from females collected for
broodstock using an electronic egg counter. Numbers of emigradtsmolts were estimated at
trapping sites and numbers of parr were estimated using snorkel observations orGhimvevea
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River basin Survival estimates could not be calculated for some stocks (e.g., summer Chinook)
becausapecificlife-stage abundee estimates were lacking.

2.4 Spawning/Carcass Surveys

Methods for conducting carcass and spawning ground surveys are detdliledam et al.(2013).
Information collected during spawning surveys included spawe tiedd distribution, and redd
abundanceData collected during carcass surveys included sex, size (fork length and postorbital
to-hypural length), scales for agihglegree of egg voidance, DNA samples, and identification of
marks or tags. The sampling goal for carcasses was 20% of the sppapuigtion.

Steelhead surveys were conductkebughoutthe mainstem Wenatchee River atmlvnstream

from PIT-tag interrogation systenmn the Chiwawa River, Nason Creek, and Peshastin Creek
These surveys were conducted during March through June ireseaicti index areas described in
Table 2.7. Total redd counts in these reaches were estimated by expanding counts within non
index areas by expansion factors developed within index areas.

Table 2.7.Description of reaches and index areas surveyed for stekltedds in thEVenatchee River
basin

Stream Code Reaclht Index/reference area
w1 Mouth to Sleepy Hollow Br River Bend to Sleepy Hollow Br
W2 Sleepy Hollow Br to L. Cashmere By  Sleepy Hollow Br to Cashmere Boat Rm
w3 L. Cashmere Bro Dryden Dam Williams Canyon to Dryden Dam
W5 Peshastin Br to Leavenworth Br Irrigation Flume to Leavenworth Br
Wenatchee River W6 Leavenworth Br to Icicle Rd Br Leavenworth Boat Ramp to Icicle Ck
W7 Icicle Rd Br to Tumwater Dam Icicle Br to Penstock Br
w8 Tumwater Dam to Tumwater Br Island below Swiftwater to Swiftwater C(
W9 Tumwater Br to Chiwawa R Tumwater Br to Plain
w10 Chiwawa R to Lk Wenatchee Chiwawa Pump St. to Lk Wenatchee
Peshastin Creek P1 Mouth to PIT Detection Site Mouth to PIT Detection Site
Chiwawa River C1 Mouth to Rd 62 Br RM 6.4 Mouth to PIT Detection Site
Nason Creek N1 Mouth to PIT Detection Site Mouth to PIT Detection Site

* Reaches 2, 6, 8, 9, and 10 (major spawning areas) are surveyed weekhRedules 1, 3,,5nd 7(minor survey areas) are
surveyed during peak spawning.

Beginning in 2014 adult steelhead escapemestimates irthe majority oftributariesin the
Wenatchee Rivebbasinwere generated usinmgarkrecapture techniques based on steelhead PIT
taggedat Priest Rapids Darfiunded by BPA) Mark-recapture estimates in the tributaries were

then added to the estimates based on redd surveys to generate a total spawning escapement to the
Wenatchee Rivebasin.

2ln this report we use two methods of describing age.
digits, separated by a period. The first digit represents the number of winters the fish spent in freshwater before
migrating to the sea. The sed digit indicates the number of winters the fish spent in the ocean. For example, a fish
designated as 1.2 spent one winter in freshwater and two in the ocean. A fish designated as 0.3 migrated to the ocean
in its first year and spent three winters i thcean. The other method describes the total age of the fistofegg
spawning adult, i.e., grawgb-gravel), so fish demarcated as 0.3 or 1.2 are consideyedrblds, from the same

brood.
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Spring Chinook redd and carcass surveys were conducted during August through September in the
Chiwawa River (including Rocland Chikamin creeks), Nason Creek, Icicle Creek, Peshastin
Creek (including Ingalls Creek), upper Wenatchee River, Little AMdee River, and the White

River (including the Napeequa River and Panther Creek). Survey reaches for spring Chinook are
described in Table 2.8.

Table 2.8.Description of reaches surveyed for spring Chinook redds and carcassed/entitehee River
basn.

Stream Code Reach River mile (RM)
C1 Mouth to Grouse Creek 0.011.7
c2 Grouse Creek to Rock Creek 11.719.3
C3 Rock Creek to Schaefer Creek 19.322.4
Chiwawa River C4 Schaefer Creek to Atkinson Flats 22.425.6
C5 Atkinson Flats to Maple Creek 25.627.0
C6 Maple Creek to Phelps Creek 27.030.3
Cc7 Phelps Creek to Buck Creek 30.3-314
Rock Creek R1 Mouth toChiwawa River Road Bridge 0.00.5
Chikamin Creek K1 Mouth to Chiwawa River Road Bridge 0.00.5
N1 Mouth to Kahler CreeBridge 0.03.9
Nason Creek N2 Kahler Creek Bridge to Hwy 2 Bridge 3.98.3
N3 Hwy 2 Bridge to Lower RR Bridge 8.313.2
N4 Lower RR Bridge to Whitepine Creek 13.2154
L2 Old Fish Weir to Lost Creek 2752
Little Wenatchee River| L3 Lost Creek to Rainy Creek 5.2-9.2
L4 Rainy Creek to Falls 9.2-Falls
H2 Sears Creek Bridge to Napeequa River 6.4-11.0
White River H3 Napeequa River to Grasshopper Meadows 11.012.9
H4 Grasshopper Meadows to Falls 12.916.1
Napeequa River Q1 Mouth toTake Out 0.01.0
PantheiCreek T1 Mouth to Boulder Field 0.010
ws8 Tumwater Dam t@umwater Bridge 30.935.6
Wenatchee River w9 Tumwater Bridge to Chiwawa River 35.648.4
w10 Chiwawa River to Lake Wenatchee 48.454.2
Chiwaukum Creek Ul Mouth to Metal Bridge 0.01.0
11 Mouth to Hatchery 0.02.8
Icicle Creek 12 Hatchery to Sleeping Lady 2.83.3
13 Sleeping Lady to Snow Creek 3.33.8
Peshastin Creek P1 Mouth to Camas Creek 0.05.9
P2 Camas Creek to Mouth of Scotty Creek 5.916.3
Ingalls Creek D1 Mouth to Trailhead 0.01.0
Chelan and Grant PUDs Hatchery Programs Final Annual Report
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The sockeye salmon hatchery program ended after the 2011 brood year. As a result, monitoring
activities that focused on evaluating the effects of the supplementation program on the natural
population switched to monitoring the abundance pratluctivity of the natural population
(McElhaney et al. 2000). Thus, estimation of spawretamd carcass surveys were discontinued

in 2014 Nevertheless, this report retains the results of carcass sampling during the period 1993
2013. Survey reaches inhweh carcasses and live fish (for angaderthe-curve estimates) were
conducted are identified in Table 2.9.

From 20092013, markrecapture methods were used to estinsattkeyespawning escapement

within the White River, while areanderthe-curve (AUC) methods were used to estimate
spawning escapement within the Little Wenatchee RiBeginning in 2014, markecapture
methods were used to estimate the spawning escapement of sockeye in both the White River and
Little Wenatchee watersheds.

Table 2.9.Description of reaches surveyed for sockeye salmon carcasses and live fisiVientitehee
River basinduring survey years 199313

Stream Code Reach River mile (RM)

L1 Mouth to Old Fish Weir 0.02.7
Little Wenatchee River| L2 Old Fish Weir to LosCreek 2.75.2
L3 Lost Creek to Rainy Creek 5.2-9.2
H1 Mouth to Sears Creek Bridge 0.06.4

White River H2 Sears Creek Bridge to Napeequa River 6.411.0

H3 Napeequa River to Grasshopper Meadows 11.012.9
Napeequa River Q1 Mouth to End 0.01.0

Wenatchee summer Chinooédd and carcassurveys were conductdtbm September through
Novemberthroughout the entire mainstem Wenatchee River, which was dividettmteaches
(Table 2.10)Surveys were conducted weekly in all reaches. All redds wermerated during
weekly census counts.

Table 2.10.Description of reaches and index areas surveyed for summer Chinook reddd/entitehee
River basin

Code Reach River mile Index/reference area(RM)

w1 Mouth to Sleepy Hollow Br 0.033 River Bend tdSleepy Hollow Br (1.73.3)
W2 Sleepy Hollow Br to L. Cashmere Br 3395 L. Cashmere Br to Old Monitor Br (#4.5)
W3 L. Cashmere Br to Dryden Dam 9.5178 Williams Canyon to Dryden Dam (15%/.8)
w4 Dryden Dam to Peshastin Br 178-20.0 Dryden Dam tdPeshastin B¢17.8-20.0)
W5 Peshastin Br to Leavenworth Br 20.023.9 | Irrigation Flume to Leavenworth Br (2223.9)
W6 Leavenworth Br to Icicle Rd Br 23.926.4 Icicle to Boat Takeout(24.525.6)

w7 Icicle Rd Br to Tumwater Dam 26.430.9 Icicle Br toPenstock Br (26-28.7)

w8 Tumwater Dam to Tumwater Br 30.935.6 Swiftwater CampggSt%)T umwater Br (33:5
W9 Tumwater Br to Chiwawa River 35.647.9 Swing Pool to Railroad Tunnés6.7-39.3)
w10 Chiwawa River to Lake Wenatchee 47.9-54.2 Swamp toBridge (52.7-53.6)
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Summer Chinookedd and carcasairveys were also conducted in the Metlana Chelanrivers
from September through November. Tdtalp)redd counts were conducted in these rivEable

2.11 describes the survey reacbesthe Methow RiverThe Colville Tribes conducted summer

Chinook redd and carcass surveys in the Okanogan River basin. Those results are reported in a
separate report (annual report to BPA).

Table 2.11.Description of reaches surveyed for summer Chinook redds and carcasses on the Methow,

Okanogan, and Similkameen rivers.

Stream Code Reach River mile (RM)

M1 Mouth to Methow Bridge 0.014.8
M2 Methow Bridge to Carlton Bridge 14.827.2
) M3 Carlton Bridge to Twisp Bridge 27.2239.6

Methow River . :

M4 Twisp Bridge to MVID 39.644.9
M5 MVID to Winthrop Bridge 44.949.8
M6 Winthrop Bridge to Hatchery Dam 49.851.6

01 Mouth to Mallot Bridge 0.0-16.9
02 Mallot Bridge to Okanogan Bridge 16.926.1
] 03 Okanogan Bridge to Omak Bridge 26.1-30.7

Okanogan River - - - -

o4 Omak Bridge to Riverside Bridge 30.740.7
05 Riverside Bridge to Tonasket Bridge 40.7-56.8
06 Tonasket Bridge to Zosel Dam 56.877.4

o ] S1 Driscoll Channel to Oroville Bridge 0.0-1.8

Similkameen River
S2 Oroville Bridge to Enloe Dam 1.85.7

For summer and spring Chinodktal spawning escapements for each population were estimated
as the product of total number of redds times the ratio of fish per redd for a specific stock. Fish per
reddratios were estimated as the ratio of males to females sampled at broodstock collection sites
and monitoring site&.g., Dryden Dam)ror steelhead, spawning escapement was estimated with

a combination of PIHtagbased tributary and redshsed mainstem Watchee River estimates.

Total spawning escapement for sockeye salmmorhe Little Wenatcheeand White River

watersheds wasstimated usingnarkrecapture methodsAdult sockeye were PIT tagged at
Tumwater Dam and Bonnevill2an? anddetectedn the Little Wenatchee and White rivers with
stationaryPIT-taginterrogaton systems

Derived metrics calculated from carcass surveys, broodstock sampling, stock assessments, and
harvest records includgaroportion of hatchery spawners, stray rates;atgeaturity, lengthat-
age, smoklto-adult survival (SAR), hatchery replacement rates (HRR), harvest rates, and natural

replacement rates (NRR). ThergetHRRs(from Hillman et al. 2013for different stocks raised

in the PUD hatchery programs are providadTable 2.12. Methods for calculatirdgrived

variables are describedtillman etal.(20l3)and i n @A Whi

3adult sockeye that were tagged at Bonneville Dam and detett@dmwater Dam were included in the mark

recapture analyses.

t e
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Evaluation Technical Team (HET(3ee Appendices in Hillman et al. 201Zhe abundance of
hatchery and naturarigin Chinook salmon spawners was based upon the proportion of carcasses
by origin that were collected on the spawning grounds.

Table 2.12 Hatchery replacement rate (HR&Jgetsfor stocks raised in the PUD Hatchery Programs.

Program Number of broodstod Smolts released HRR targets
Chiwawa Spring Chinook 74 144,026 6.7
Nason Creek Spring Chinook 66 125,000 6.7
Wenatchee Summer Chinook 278 500,001 5.7
Methow Summer Chinook 100 200,000 3.0
Wenatchee Steelhead 130 247,300 6.9

Derived data that rely on CWTs (e.g., HRR, SAR, stray rates, etdiyam moreyears behind
release information because of the lag time for returning adult fish to enter the @sitery
spawning groundsand the processing of tags. Consequently, ceteaphformation on rates and
ratios based on CWTs is generally only availabléofoodyearsbefore2000.
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SECTION 3: WENATCHEE STEELHEAD

The goal of summer steelhead supplementation in the Wenatchee Basin is to use artificial
production to replace adult production lost because of mortality at Rock Island and Rocky Reach
dams as well as inundation compensation for Rocky Reach Dam, whiledating the natural
production or longerm fitness of steelhead in the basin. The Rock Island Fish Hatchery Complex
began operation in 1989 under funding from Chelan PUD. The Complex operated originally
through the Rock Island Settlement Agreementshidge 2004 has operated under the Rock Island
and Rocky Reach Anadromous Fish Agreement and Habitat Conservation Plans.

Prior to 1998, steelhead eggs were received from Wells Hatchery (adult broodstock were collected
at Wells Dam); fish were reared atd@ank Fish Hatchery and then released into the Wenatchee
River. Beginning in 1998, the program changed to collecting broodstock within the Wenatchee
Basin. Currently, dult hatcherysteelhead are collected from theHaidarge at the right and left
banktraps at Dryden Dam, and at Tumwater Dam if the weekly quotas cannot be achieved at
Dryden DamWild by wild (WxW) adult steelhead are collected from the astarge at Tumwater

and Dryden dams if the weekly quotas cannot be achieved at Dryden Dam.

Before2012, the goal was to collect up to 208 adult steelhead (50% nratigial fish and 50%
hatcheryorigin fish) for the Wenatchee steelhead program. In 2011, the Hatchery Committees
reevaluated the amount of hatchery compensation needed to achieve Nbd. @aghat
evaluation, the goal of the program was revisdte current goa{which begann 2012)is to
collect 130adult steelhead64 naturatorigin and66 hatcheryorigin fish) for a 247,300 smolt
program, but the numbef broodstockcollected cannoéxceed 33% of the natural Wenatchee
steelhead population. Broodstock collection occurs from abalutly through 15 November at
Drydenand Tumwater ams, with trapping occurring up to 24 hours per day, five days a week.
The intent of the current program tis target adults necessary to meet a 50% natwigih,
conservatiororiented program and a 50% hatchenigin safetynet program.

Prior to the 2012 brood yeaadult steelheadvere held and spawned at Wells Fish Hatchery
because of unsuitable adultlimg temperatures at Eastbank Fish HatchBeginning with the
2012 brood yearspawninghas occured at Eastbank Fish Hatcherefore 2012, yvenile
steelheadvere reared at a combination of facilities including Eastbank, Chelan, Turtle Rock,
Rocky Reah Annex, and Chiwawa facilities. Juvenile steelhead reared in these fauikties
trucked to release locations on the Wenatchee River, Chiwawa River, and Nason Creek. A
percentage of the fish have also been released volitionally from Blackbird PoRdléind Pond.
Beginning in the fall of 2012, trentireWenatchee steelhead program overwsdethe Chiwawa
Acclimation Facility Some of these fish are transferredshmrtterm remote acclimation sites
(e.g., Blackbird Pond and Rolfing Pond), whildherts are planted from truckBroughout the
Wenatchee, Nason, and Chiwawa basins.

Before 2012, e production goal for the Wenatchee steelhead supplementation prwgsata
release 400,000 yearling smolts into the Wenatchee Basin at six fish per owed2012,he
revisedproduction goais to releas®47,300 smo# (123,650for conservatiorand 123,650for
safety net). Targets for fork length and weight argé h®n (CV = 9.0) and 75.6 g, respectively
the target size at release is six fish per po@wer $% of these fislieceive CWTsIn addition,
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since 2006, juvenile steelhead from different parecraésgroups (e.g.WxW, HxW, andHxH)
have been PIT tagged aratly. No HXW crosses have occurred since brood year 2009.

Beginning in 2010 and consistent with ESA Section 10(a)(1)(A) permit 1395, adult management
activities have been conducted to remove excess hatohiginy steelhead before they spawn in

the naturaknvironment. This is accomplished through removal at Tumwater Dam and/or through
conservation fisheries. The objective of these activities is to achiepertion of hatcherprigin
spawnersgHOS andProportionate Natural Influenc®NI) goals for thewWenatchee steelhead
program. Results of adult management activities are submitted to N&sh&riesn a separate
annualreportby 31 August of the year the adult management was concluded.

3.1 Broodstock Sampling

This section focuses on results from sampligfdzand 2A5 brood years of Wenatchee steelhead,
which were collected at Dryden and Tumwater dams. Théd Bfbod begins the tracking of the
life cycle of steelhead released in180The 2A5 brood is included because juveniles from this
brood are still maintained within the hatchery.

Origin of Broodstock

A total of 135Wenatcheeteelheadrom the 203 return (204 brood)were collected at Dryden
and Tumwater dam@able 3.1). Abouti8% of these weraaturatorigin (adipose fin present, no
CWT, and no elastomer taggh and the remaining2% werehatcheryorigin (elastometagged
and/orCWT andadipose fin absent) adult®rigin was determined by analyzing scales and/or
otoliths. The totahumber of steelhead spawned from thd4brood was 32 adults é8.5%
naturatorigin and51.5% hatcheryorigin).

Atotal of136steelhead were collected from the 204turn (205 brood) at Dryden and Tumwater
dams;76 (56%) naturalorigin (adipose fin present, no CWT, and no elastomer tag€Ga@d%)
hatcheryorigin (elastomer tagged and adipose present or CWT and adipose fin present) adults. A
total of 110 steelhead were spawnéx®. ®6 were naturabrigin fish and47.3% were hatchery fish

(Table 3.1). Origin was confirmed by sampling scales and/or otoliths.

Table 3.1 Numbers of wild and hatchery steelhead collected for broodstock, numbers that died before
spawning, and numbers of steelhead spawt@#-2015. Unknownorigin fish (i.e., undetermined by scale
analysis, no elastomer, CWT, or fin clips, and no additional hatchery marks) were considered naturally
produced. Mortality includefsh killed at spawning and surplus broodstock.

S Wild steelhead Hatchery steelhead Totsl
| Cieves | e | Moralty | S | il | Cotecied | | oc | Moralty | S| Niemsed | spawned
19%8 35 0 0 35 0 43 4 2 37 0 72
1999 58 5 1 52 0 67 1 2 64 0 116
2000 39 2 1 36 0 101 9 12 60 20 96
2001 64 5 8 51 0 114 5 6 103 0 154
20@ 99 0 1 96 2 113 1 0 64 48 160
2003 63 10 4 49 0 92 2 0 90 0 139
2004 85 3 0 75 7 132 1 0 61 70 136
2006 95 8 0 87 0 114 7 1 104 2 191
2006 101 5 0 93 3 98 0 0 69 29 162
2007 79 0 2 76 1 97 0 14 58 25 134
Chelan and Grant PUDs Hatchery Programs Final Annual Report
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o Wild steelhead Hatchery steelhead Total
year Number | Prespawn Mortality Number | Number | Number | Prespawn Mortality Number | Number snu;\jv%eerd
collected losst spawned | released | collected losst spawned | released p
2008 104 0 3 77 22 107 0 28 54 25 131
2009 101 2 0 86 13 107 1 4 73 29 159
2010 106 1 1 96 8 105 2 23 75 5 171
2011 104 8 1 91 4 104 13 2 70 0 161
Averagé 81 4 2 71 4 100 3 7 70 18 142
Median 95 3 1 7 2 105 2 2 67 13 147
2012 63 3 0 59 1 66 0 1 65 0 124
2013 63 8 1 49 5 84 9 7 68 0 117
2014 65 0 1 64 0 70 0 2 68 0 132
2015 76 5 0 58 13 60 0 8 52 0 110
Averagé 67 4 1 58 5 70 2 5 63 0 121
Median 64 4 1 59 3 68 0 5 67 0 121

aPrespawn loss represents the number of fish that died during the holding period before spawning. Mortality is the number of fish
thatweresurplused following spawning.

bThis averagand mediamepresent the program before recalculation in 2011.

¢ This averagand mediamepresent the current program, which began in 2012.

Age/Length Data

Broodstock ages were determined from examination of scales and/or otoliths. Forled2il
year, both naturadrigin and hatchery steelhead consisted primarily-sélf adults (Table 3.2).
For the 20% brood yearnaturatorigin steelhead consisted primarily eéalt adultsand hatchery
steelhead consisted almost equally of 1 aisdlPadults(Table 3.2).

Table 3.2. Percent of hatchery and wild steelheafddifferent ages (saltwater ages) collected from
broodstock, 199&015.

- Saltwater age
Brood year Origin
1 2 3

wild 39.4 60.6 0.0

1998
Hatchery 20.9 79.1 0.0
wild 50.0 48.3 1.7

1999
Hatchery 81.8 18.2 0.0
wild 56.4 43.6 0.0

2000
Hatchery 67.9 32.1 0.0
wild 51.7 48.3 0.0

2001
Hatchery 14.9 85.1 0.0
wild 55.6 44.4 0.0

2002
Hatchery 94.6 5.4 0.0
wild 13.1 85.3 1.6

2003
Hatchery 29.4 70.6 0.0
wild 94.8 5.2 0.0

2004
Hatchery 95.2 4.8 0.0
2005 wild 22.1 77.9 0.0
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- Saltwater age
Brood year Origin

1 2 3
Hatchery 20.5 79.5 0.0
wild 28.7 71.3 0.0

2006
Hatchery 60.3 39.7 0.0
wild 40.3 59.3 0.0

2007
Hatchery 62.1 37.9 0.0
wild 65.4 33.7 0.9

2008
Hatchery 88.8 11.2 0.0
wild 39.8 57.8 2.4

2009
Hatchery 23.4 76.6 0.0
wild 65.2 33.7 11

2010
Hatchery 76.5 23.5 0.0
wild 27.5 72.5 0.0

2011
Hatchery 36.0 64.0 0.0
wild 42.4 52.5 5.1

2012
Hatchery 40.9 59.1 0.0
wild 40.7 57.4 1.9

2013
Hatchery 45.5 54.5 0.0
wild 475 50.8 1.6

2014
Hatchery 29.4 70.6 0.0
wild 15.9 82.5 1.6

2015
Hatchery 50.8 49.2 0.0
wild 44.3 54.7 1.0

Average

Hatchery 52.2 47.8 0.0
: wild 41.6 55.0 0.5

Median
Hatchery 48.2 51.9 0.0

There was little difference between mean lengths of hatcherpatndatorigin steelheadn the
2014 and 205 broodyears (Table 3.3Naturatorigin fish were on average 1 &cm larger than
hatcheryorigin fish of the same age.

Table 3.3.Mean fork length (cm) at age (saltwater ggashatchery and wild steelheadllected from
broodstock, 1992015; N = sample size and SD = 1 standard deviation.

Steelhead fork length (cm)
i Origin 1-Salt 2-Salt 3-Salt
year
Mean N SD Mean N SD Mean N SD
wild 63 15 4 79 20 5 - 0 -
1998
Hatchery 61 9 4 73 34 4 - 0 -
wild 65 29 5 74 28 5 77 1 =
1999
Hatchery 62 54 4 73 12 4 - 0 -
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Steelhead fork length (cm)
Eitean) Origin 1-Salt 2-Salt 3-Salt
year
Mean N SD Mean N SD Mean N SD
wild 64 22 3 74 17 5 - 0 -
2000
Hatchery 60 57 3 71 27 4 - 0 -
Wwild 61 33 6 77 31 5 - 0 -
2001
Hatchery 62 17 4 72 97 4 - 0 -
wild 64 55 4 77 44 4 - 0 -
2002
Hatchery 63 106 4 73 6 4 - 0 -
Wwild 69 8 6 77 52 5 91 1 -
2003
Hatchery 66 27 4 75 65 4 - 0 -
Wild 63 73 6 78 2 - 0 -
2004
Hatchery 61 59 3 73 1 - 0 -
Wwild 59 21 4 74 74 5 - 0 -
2005
Hatchery 59 23 4 72 89 4 - 0 -
wild 63 27 5 75 67 6 - 0 -
2006
Hatchery 61 41 4 72 27 5 - 0 -
Wwild 64 31 6 76 46 5 - 0 -
2007
Hatchery 60 60 4 71 36 5 - 0 -
wild 64 68 4 77 35 4 80 1 -
2008
Hatchery 60 95 4 72 12 2 - 0 -
Wwild 65 33 5 76 48 6 81 2 0
2009
Hatchery 63 18 4 75 59 5 - - -
Wild 64 60 5 74 31 5 76 1 -
2010
Hatchery 61 53 5 73 23 5 - - -
Wwild 62 28 5 76 74 5 - 0 -
2011
Hatchery 60 36 4 74 64 4 - 0 -
Wild 63 25 3 74 31 5 74 3 2
2012
Hatchery 59 27 3 74 39 4 - 0 -
Wwild 61 22 5 77 31 5 74 1 -
2013
Hatchery 60 35 3 74 42 4 - 0 -
wild 61 29 4 75 31 4 61 1 -
2014
Hatchery 60 20 3 72 48 4 - 0 -
Wwild 61 10 3 77 52 4 85 1 -
2015
Hatchery 59 30 3 76 29 5 - 0 -
Wild 63 33 5 76 40 5 78 1 1
Average
Hatchery 61 43 4 73 40 4 - 0 -
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Sex Ratios

Male steelhead in the 2@ brood yeamade up about9% of the adults collected, resulting in an
overall male to female ratio @.96:1.00 (Table 3.4)For the 2Q5 brood year males made up
about50% of the adults collected, resulting in an overall male to female ratlo06f1.00. On

averagg(19982015), the sex ratio islightly less than the 1:1 ratio assumed in the broodstock

protocol (Table 3.4).

Table 3.4.Numbers of male and female wishd hatchery steelhead collected for broodstock, -P928.
Ratios of males to females are also provided.

2015 Annual Report

Brood year Number of wild steelhead Number of hatchery steelhead Total M/F
Males (M) | Females (F) M/F Males (M) | Females (F) M/F ratio
1998 13 22 0.59:1.00 15 28 0.54:1.00 0.56:1.00
1999 22 36 0.61:1.00 35 32 1.09:1.00 0.84:1.00
2000 18 21 0.86:1.00 60 41 1.46:1.00 1.26:1.00
2001 38 26 1.46:1.00 40 74 0.54:1.00 0.78:1.00
2002 32 67 0.48:1.00 81 32 2.53:1.00 1.14:1.00
2003 19 44 0.43:1.00 44 48 0.92:1.00 0.68:1.0
2004 43 42 1.02:1.00 90 42 2.14:1.00 1.58:1.00
2005 36 59 0.61:1.00 46 68 0.68:1.00 0.65:1.00
2006 38 63 0.60:1.00 47 51 0.92:1.00 0.75:1.00
2007 36 43 0.84:1.00 49 48 1.02:1.00 0.93:1.00
2008 61 43 1.42:1.00 68 39 1.74:1.00 1.57:1.00
2009 44 57 0.77:1.00 54 53 1.02:1.00 0.89:1.00
2010 49 57 0.86:1.00 62 43 1.44:1.00 1.11:1.00
2011 44 60 0.73:1.00 50 54 0.93:1.00 0.82:1.00
2012 30 33 0.91:1.00 31 35 0.89:1.00 0.90:1.00
2013 33 30 1.10:1.00 38 46 0.83:1.00 0.93:1.00
2014 30 33 0.91:1:00 36 36 1.00:1.00 0.96:1.00
2015 34 42 0.81:1.00 34 26 1.31:1.00 1.00:1.00
Total 620 778 0.80:1.00 880 796 1.11:1.00 0.95:1.00
Fecundity

Fecundities for Wenatchee steelh@atdrood year2014 and 205 averaged,839and5,895 eggs
per female, respectively (Table 3.5). Mean fecundities for tlid a0d 2A5 brood yearsvere
alsogreater thaithe 5678eggs per female assumed in the broodstock protocol.

Table 3.5.Mean fecundity of wildhatchery, and all female steelhead collected for broodstock; 2(|%3

Mean fecundity
Brood year -
wild Hatchery Total
1998 6,202 5,558 5,924
1999 5,691 5,186 5,424
2000 5,858 5,729 5,781
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Brood year Mean fecundity
wild Hatchery Total
2001 5,951 6,359 6,270
2002 5,776 5,262 5,626
2003 6,561 6,666 6,621
2004 5,118 5,353 5,238
2005 5,545 6,061 5,832
2006 5,688 5,251 5,492
2007 5,840 5,485 5,660
2008 5,693 5,153 5,433
2009 6,199 6,586 6,408
2010 5,458 5,423 5,442
2011 6,276 6,100 6,203
2012 5,309 6,388 5,891
2013 5,749 5,770 5,762
2014 5,831 5,847 5,839
2015 6,220 5,532 5,895
Average 5,831 5,762 5,819
Median 5,804 5,644 5,807

3.2 Hatchery Rearing

Rearing History

Number of eggs taken

From 19982011, a total of 493,827 eggwere required to meet the program release goal of
400,000 smoltsThis was based on thanfertilized egeto-release survival standard of 81%. In
2012, the egg take target was reduced to 305,309, which is neededtttheneevised release
target of 247,300 smoltBetween 198 and 21, the egg take goal was reacta®o of the time
(Table 3.6)Since 2011, the target has been reachexkceeded 00 of the time (Table 3.6).

Table 3.6.Numbers of eggs taken from steelhead bstmck, 198-2015.

Brood year Number of eggs taken
1998 224,315
1999 303,083
2000 280,872
2001 549,464
20@ 503,030
203 532,708
2004 408,538
2006 672,667
2006 546,382
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Brood year Number of eggs taken

2007 462,662

2008 439,980

2009 633,229

2010 499,499

2011 522,049
Average(19982011) 488,782
Median (19982001) 501,265
2012 371,151

2013 339,949

2014 395,453

2015 324,212
Average (201zresent) 357,691
Median (2012present) 355,550

Number of acclimation days

Juvenile WxW steelhead frothe Chelan Fish Hatchery and HxH steelhead from the Eastbank
Fish Hatchery were transferred to Chiwawa Acclimation Facility in November 2014. In March
2015, about 28,006ixH steelhead were transferred to Blackbird Pond neardreworth for
acclimation on Wenatchee River water. Fish were acclimated for 41d before a volitional release
was initiated on 21 April. The remainder stayed at the Chiwawa Acclimation Facility until they
were volitionally and forced released from the fagitiiring late April to earhMay.

Juvenile Wenatchee steelhead at the Chiwagaimation Facilitywere acclimated and reared on

Wenatchee and Chiwawa River wat@&efore 2012,Wenatchee steelhead were reared on
Columbia River water from January through WMiaeforebeing trucked and released into the

Wenatchee River basin (Table 3.7).

Table 3.7. Water source and mean acclimation pefmdWenatcheesteelhead, brood years 1992@15.

Brood year Release year | Parental origin Water source Number of Days

HxH Wenatchee/Chiwawa 36

1998 1999 HxW Wenatchee/Chiwawa 36
Wx W Wenatchee/Chiwawa 36
HxH Wenatchee/Chiwawa 138
HxW Wenatchee/Chiwawa 138

1999 2000 W x W Wenatchee/Chiwawa 138
HxW Eastbank 0
Wx W Eastbank 0
HxH Wenatchee/Chiwawa 122

2000 2001 HxW Wenatchee/Chiwawa 122
HXxW Wenatchee/Chiwawa 122
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Brood year Release year | Parental origin Water source Number of Days
W x W Wenatchee/Chiwawa 122
HxH Columbia 92
HxH Wenatchee/Chiwawa 63
2001 2002 HxW Columbia 92
HxW Wenatchee/Chiwawa 63
W x W Columbia 153
HxH Columbia 98
2002 2003 HxW Columbia 98
Wx W Columbia 117
HxH Columbia 88
2003 2004 HxW Wenatchee/Chiwawa 84
W x W Columbia 148
HxH Columbia 160
2004 2005 HxW Columbia 160
Wx W Columbia 160
HxH Columbia 116
2005 2006 Hx W Columbia 113
W x W Columbia 141
Early H x W Columbia 111
2006 2007 Late Hx W Columbia 112
Wx W Columbia 148
Early H x W Columbia 94-95
2007 2008 Late Hx W Columbia 91-93
W x W Columbia 138
Early H x W Columbia 120121
EarlyH x W Columbia/Wenatchee 120121/2895
2008 2009
Late H x W Columbia 114115
W x W Columbia 152153
Early H x W Columbia 9394
Early H x W Columbia/Wenatchee 99111
2009 2010 Early H x W Wenatchee 31-129
Late Hx W Columbia 84-87
Wx W Columbia/Nason 118120/28
HxH Wenatchee 188192
HxH Wenatchee 37-87
2010 2011
HxH Columbia 181
W x W Columbia 148149
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Brood year Release year | Parental origin Water source Number of Days
Wx W Columbia/Nason 113114/42101
W x W Columbia 148149
W x W Wenatchee 160-201
W x W Wenatchee 179188
2011 2012
W x W Wenatchee 21-72
W x W Nason 56-107
HxH Wenatchee 168189
HxH Wenatchee 168225
2012 2013 Wx W Wenatchee 168225
W x W Wenatchee 168189
Wx W Chiwawa 187
HxH Wenatcheg& 7-67
HxH Wenatchee 168169
2013 2014
W x W Wenatchee 176197
W x W Wenatchee 179204
HxH Wenatcheg& 41-110
HxH Wenatchee 161-179
2014 2015
Wx W Wenatchee 157172
Wx W Wenatchee 168171

aSteelhead over wintereéd Pond 3 at the Chiwawa Acclimation Facilay ChiwawaRiver waterbefore they weré&ansfered to
Blackbird Pond

Release Information

Numbers released

In 2011, the HCP Hatchery Committee agreed to reduce the Wenatchee summer steelhead program
from 400,000 smolts to 247,300 smolts. Based on this new goalendritber of WxW steelhead
present, all HxH steelhead were transferred to the Ringold Fish Hatchery to be included in their
production program.

The release of 2014 brood Wenatchee steelhead achieved 107% of the 247,300 target goal with
about 264,758 smolts released into the Wenatchee and Chiwawa rivers and Nason Creek (Table
3.8). Distribution of juvenile steelhead released in each of thedieaensvas determined by the

mean proportion of steelhead redds in each basin. About 32.2% and 13.2% of the steelhead were
released in Nason Creek and the Chiwawa River, respectively. The balance of the program was
split between the Wenatchee River dowrattdrom Tumwater Dam (10.6%) and the Wenatchee
River upstream from the dam (43.9%).
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Table 3.8.Numbers of steelheaimolts released from the hatchery, brood years-2928. Before brood
year 2011 he release target for steelhewas 400,000 smolt8eginning with brood year 2011, the release
target is 247,300 smolts.

Brood year Release year Number of smolts
1998 1999 172,078
1999 2000 175,701
2000 2001 184,639
2001 2002 335,933
2002 2003 302,060
2003 2004 374,867
2004 2005 294,114
2005 2006 452,184
2006 2007 299,937
2007 2008 306,690
2008 2009 327,143
2009 2010 484,772
2010 2011 354,314

Average(19982010) 312,649

Median (19982010) 306,690

2011 2012 206,397
2012 2013 249,004
2013 2014 229,836
2014 2015 264,758
Average(2011-present) 237,499

Median (201%present) 239,420

Numbers marked

Wenatchee hatchery steelhead from th&42ffood were marked witboded wire tags (CWT) in
the snoutAbout49.4% of the juveniles released were also adipose fin clipped (Table 9).

Table 3.9. Releasdocation and marking scheme for the 19984 brood Wenatchesteelhead.

Brood year Release location Pgrriz?r:al Pfgiﬁ?gn C\<\//I-II-EC.)r Tag rate rNeLIj:absi:j
color/side

Chiwawa River HxH 0.000 Red Left 0.994 52,765

1998 Chiwawa River HxW 0.000 Green Left 0.990 37,013
Chiwawa River Wx W 0.000 Orange Left 0.827 82,300

Wenatchee River HxH 0.000 Green Left 0.911 45,347

1999 Wenatchee River HxW 0.000 Orange Left 0.927 30,713
Chiwawa River HxH 0.000 Red Right 0.936 25,622
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. Parental Proportion Sl Number
Brood year Release location origin Ad-clip VIE Tag rate released
color/side

Chiwawa River HxW 0.000 Green Right 0.936 43,379

Chiwawa River W x W 0.000 Orange Right 0.936 30,600

Chiwawa River HxH 0.000 Red Left 0.963 33,417

Chiwawa River HxW 0.000 Green Left 0.963 57,716

2000 Chiwawa River HxW 0.000 Green Right 0.949 48,029
Chiwawa River W x W 0.000 Orange Right 0.949 45,477

Nason Creek HxW 0.000 Green Right 0.934 75,276

Nason Creek W x W 0.000 Orange Right 0.934 48,115

2001 Chiwawa River HxW 0.000 Green Left 0.895 92,487

Chiwawa River HxH 0.000 Red Left 0.895 120,055

Chiwawa River HxH 0.000 Red Left 0.920 156,145

2002 Chiwawa River HxW 0.000 Green Left 0.928 33,528

Nason Creek Wx W 0.000 Orange Right 0.928 112,387

Wenatchee River HxH 0.000 Red Left 0.968 117,663

2003 Chiwawa River HxW 0.000 Green Left 0.927 191,796
Nason Creek W x W 0.000 Orange Right 0.962 65,408

Wenatchee River HxH 0.500 Red Left 0.804 39,636

2004 Chiwawa River HxW 0.000 Green Left 0.977 153,959

Nason Creek Wx W 0.000 Pink Right 0.940 100,519

Wenatchee River HxH 1.000 Red Left 0.983 104,552

Wenatchee River HxW 0.616 Green Left 0.979 190,319

2005 Chiwawa River HxW 0.616 Green Left 0.979 18,634
Chiwawa River W x W 0.000 Pink Right 0.969 14,124

Nason Creek W x W 0.000 Pink Right 0.969 124,555

Wenatchee River| H x W (early) 1.000 Green Right 0.918 66,022

Wenatchee River| H x W (late) 0.671 Green Left 0.935 92,176

2006 Chiwawa River Hx W (late) 0.671 Green Left 0.935 41,240
Chiwawa River W x W 0.000 Pink Right 0.945 7,500

Nason Creek W x W 0.000 Pink Right 0.945 92,999

Wenatchee River| H x W (early) 0.967 Green Right 0.950 64,310

2007 Wenatchee River| H x W (late) 0.586 Green Left 0.951 97,549
Chiwawa River H x W (late) 0.586 Green Left 0.951 43,011
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. Parental Proportion Sl Number
Brood year Release location origin Ad-clip VIE Tag rate released
color/side

ChiwawaRiver W x W 0.000 Pink Right 0.952 7,026

Nason Creek W x W 0.000 Pink Right 0.952 94,794

Blackbird Pond HxW (early) 0.917 Green Right 0.910 49,878

Wenatchee River| H x W (early) 0.917 Green Right 0.910 48,624

Wenatchee River| H x W (late) 0.595 Green Left 0.908 74,848

2008 Chiwawa River Hx W (late) 0.595 Green Left 0.908 25,835
Chiwawa River W x W 0.000 Pink Right 0.904 25,778
Nason Creek W x W 0.000 Pink Right 0.904 102,170

Blackbird Pond | H x W (early) 0.969 Green Right 0.934 50,248
Wenatchee River | H x W (early) 0.969 Green Right 0.934 105,239

Wenatchee River| Hx W (late) 0.973 Green Left 0.975 27,612

Wenatchee River| Hx W (late) 0.000 Green Left 0.975 45,435

2009 Chiwawa River | H x W (early) 0.969 Green Right 0.934 23,835
ChiwawaRiver Hx W (late) 0.973 Green Left 0.975 33,047

Chiwawa River Hx W (late) 0.000 Green Left 0.975 54,381
NasonCreek W x W 0.000 Pink Right 0.979 145,029

Wenatchee River HxH 0.994 - 0.984 24,838

Wenatchee River HxH 0.994 - 0.984 45,000

Wenatchee River HxH 0.994 - 0.984 92,113

2010 Chiwawa River W x W 0.000 Pink Right 0.917 81,174
NasonCreek W x W 0000 | PIMKRPINK] 0 ggg 20,000

NasonCreek W x W 0.000 Pink Right 0.917 91,189

Wenatchee River W x W 0.985 CWT 0.953 70,885
Wenatchediver W x W 0.985 CWT 0.953 24,992

2011 Wenatchee River W x W 0.000 CWT 0.987 25,569
Chiwawa River W x W 0.985 CWT 0.953 31,050

NasonCreek W x W 0.000 CWT 0.989 18,254

NasonCreek W x W 0.985 CWT 0.953 36,225

Wenatchee River W x W 0.000 CWT 0.965 14,824

Wenatchee River HxH 1.000 AD/CWT 0.920 9,841

2012 Wenatchee River W x W 0.000 CWT 0.965 28,362
Wenatchee River HxH 1.000 AD/CWT 0.920 76,695
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. Parental Proportion Sl Number
Brood year Release location origin Ad-clip VIE Tag rate released
color/side
Chiwawa River W x W 0.000 CWT 0.965 12,760
Chiwawa River HxH 1.000 AD/CWT 0.920 34,503
NasonCreek Wx W 0.000 CWT 0.965 43,854
NasonCreek Wx W 0.000 CWT 0.965 28,165
Wenatchee River W x W 0.000 CWT 0.963 36,736
Wenatchee River HxH 0.998 AD/CWT 0.990 55,055
Wenatchee River HxH 0.998 AD/CWT 0.990 25,316
2013 Chiwawa River W x W 0.000 CWT 0.963 9,360
Chiwawa River HxH 0.998 AD/CWT 0.990 14,040
Nason Creek W x W 0.000 CWT 0.963 50,503
Nason Creek HxH 0.998 AD/CWT 0.990 38,826
Wenatchee River W x W 0.000 CWT 0.968 72,345
Wenatchee River HxH 0.996 AD/CWT 0.996 58,130
Wenatchee River HxH 0.996 AD/CWT 0.996 28,122
2014 Chiwawa River W x W 0.000 CWT 0.968 20,443
Chiwawa River HxH 0.996 AD/CWT 0.996 14,599
Nason Creek Wx W 0.000 CWT 0.968 41,188
Nason Creek HxH 0.996 AD/CWT 0.996 29,931

Numbers PIT tagged

Table 3.10 summarizes the number of hatchery steelhead of different parental origiva/é¢hat
beenPIT-tagged and released into W&enatchee River basin

Table 3.10.Summary of PIftagging activities for Wenatchéatcherysteelhead, brood yea28062014.

ErEan) Release location Parental origin I\_lumber e glgj]r;:g :‘igL Nol;rt];t;]ir ggg:s :‘igL
year e that died shed released
Wenatchee River H x W (early) 10,03 479 24 9,533
2006 WenatchekChiwawa ivers Hx W (late) 10,031 922 20 9,089
Chiwawa River/Nason W x W 10,019 152 352 9,515
Wenatchee River H x W (early) 9,852 22 10 9,820
2007 Wenatchee/Chiwawa river{ H x W (late) 10,063 73 78 9,912
Chiwawa River/Nason W x W 10,038 55 1 9,982
2008 Wenatchee River H xW (early) 10,101 59 15 10,027
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Brood . o Number of Number.of Number Number.of
Release location Parental origin . tagged fish of tags tagged fish
year I e that died shed released
Wenatchee/Chiwawa river{ H x W (late) 10,104 106 17 9,981
Chiwawa River/Nason Wx W 10,101 159 80 9,862
Wenatchee/Chiwawa river{ H x W (early) 10,114 574 11 9,529
Wenatchee (Blackbird) H x W (early) 8,100 0 0 8,100
2009 Wenatchee/Chiwawa river{ H x W (late) 10,115 271 11 9,833
Chiwawa pilot H x W (early) 10,107 532 103 9,472
Chiwawa River/Nason W x W 10,101 38 3 10,060
Wenatchee River HxH 10,100 624 21 9,455
Chiwawa River/Nason WxW 10,100 206 0 9,894
2010 Wenatchee (Blackbird) HxH 10,101 235 8 9,858
Wenatchee River HxH 10,100 46 28 10,026
Wenatchee/Chiwawa/Nasg WxW (circular) 10,101 139 30 9,932
2011 ) WxW
Wenatchee/Chiwawa/Naso (raceway) 20,220 121 35 20,064
Wenatchee/Chiwawa/Nasg WxW (circular) 15,244 176 4 15,064
2012 Wenatchee/Chiwawa/Nasd HxH (raceway) 10,223 140 13 10,070
Wenatchee/Chiwawa/Naso WxW 5,100 95 1 5,004
2018 Wenatchee/Chiwawa/Naso HxH 10,201 84 12 10,105
Wenatchee/Chiwawa/Naso WxW 9,051 53 0 8,998
2014 Wenatchee/Chiwawa/Naso HxH 10,129 243 76 9,810

2015 Brood WenatcheeNVxW Summer Steelheatl A total of 10,100 Wenatchee WxW summer
steelhead were PIT tagged at Chelan Hatchery-bh 8eptember 2015. These fish were tagged
in raceways #2 through #6. Fiskere not fed during tagging or for two days before and after
tagging. Fish averaged 89 mm in length and 8.5 g at time of tagging.

In March 2016, an additional 2,001 WxW summer steelhead were tagged at the Chiwawa
AcclimationFacility. These fish wertagged in circular ponds #1 and #3. Fish were not fed during
tagging or for two days before and after tagging. Fish averaged&8&m in length and 53.0

57.0 g at time of tagging

2015 Brood WenatcheeHxH Summer Steelheatl A total of 11,115 Wenatchee Hxsummer
steelhead were tagged PIT at Eastbank Hatchery on 31 Aug8sbeptember 2015. These fish
were tagged in raceway #3. Fish were not fed during tagging or for two days before and after
tagging. Fish tagged in early September averaged 75 mm in Em@jth 2 g. Those tagged on 28
September averaged 81 mm in length and 7.3 g.
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Fish size and condition at release

With the exception of the Blackbird Pond release, all 2014 brood steelhead were trucked and
released as yearling smolts in April and May 201be Blackbird Pond group was released
volitionally beginning on 21 April. Both WxW and HxH fish did not meet the targets for length,
weight, or coefficient of variation (CV) for fork length (Table 3.11). The HxH group was combined
with the WxW group in Pon@ once they were transferred to Chiwawa Acclimation Facility. The
HxH fish were smaller than the WxW fish, both at transfer and at release.

Table 3.11. Mean lengths (FL, mm), weight (g and fish/pound), and coefficient of variation (CV) of
steelhead smolts released from the hatghangod years 1998014. Size targets are provided in the last
row of the table.

Parental Fork length (mm) Mean weight
Brood year | Release year L

Qlfefi Mean cVv Grams (g) Fish/pound

HxH 201 111 92.3 5

1998 1999 HxW 190 12.8 76.9 6

W x W 173 12.0 55.3 8

HxH 181 8.9 70.6 6

1999 2000 HxW 187 7.2 75.3 6

Wx W 184 11.3 715 6

HxH 218 15.2 122.4 4

2000 2001 HxW 209 10.6 107.5 4

W x W 205 10.7 100.9 5

HxH 179 17.4 67.0 7

2001 2002 HxW 192 15.6 82.8 6

Wx W 206 11.6 102.6 4

HxH 194 13.1 83.0 6

2002 2003 HxW 191 13.0 77.4 6

W x W 180 19.1 70.3 7

HxH 191 14.4 73.1 6

2003 2004 HxW 199 12.9 83.9 5

Wx W 200 111 90.1 5

HxH 204 11.3 87.2 6

2004 2005 HxW 202 13.5 71.9 5

W x W 198 12.4 76.6 6

HxH 215 12.6 116.6 4

2005 2006 HxW 198 11.8 86.3 5

W x W 189 154 55.3 6

H x H (early) 213 12.1 109.6 4

2006 2007 H x W (late) 186 11.8 68.3 7

W x W 178 111 58.6 8
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Parental Fork length (mm) Mean weight
Brood year | Release year L
Qlfefi Mean cVv Grams (g) Fish/pound
H x W (early) 192 174 77.1 6
2007 2008 H x W (late) 179 19.3 63.8 7
W x W 183 12.3 62.8 7
H x W (early) 184 11.6 68.0 7
2008 2009 H x W (late) 186 11.6 735 6
Wx W 181 13.0 59.7 8
H x W (early) 197 11.3 84.2 5
2009 2010 Hx W (late) 192 111 72.7 6
Wx W 190 9.6 70.5 6
HxH 183 14.1 68.9 4
2010 2011
Wx W 188 10.5 68.1 7
HxH NA NA NA NA
2011 2012
Wx W 156 17.1 45.2 10
HxH/WxW 150 16.1 40.8 11
2012 2013 HxH/WxW 157 16.4 45.0 10
Wx W 156 18.7 49.0 9
HxH/WxW 157 145 49.4 9
2013 2014 HxH 127 16.2 26.8 17
Wx W 162 20.4 55.8 8
HxH/WxW 152 15.4 40.9 11
2014 2015 HxH 145 13.5 36.6 12
W x W 162 15.3 50.6 9
Targets 191 9.0 75.6 6

Survival Estimates

Overall survival of Wenatchee steelhead (WxW and HxH) from green (unfertilized) egg to release
was below the standard set for the program. This is largely because of lower unfertilized egg to
eyed egg survival, and 100 days after ponding survival (Tab®).3.

The Wenatchee steelhead program, from its inception, has experienced highly variable fertilization
rates. It is unknown at this time what mechanisms may be influencing stock performance at these

stages.
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Table 3.12. Hatchery lifestage survivalates (%o¥or steelhead, brood years 199@14. Survival standards
or targets are provided the last row of the table.

Brood year ngg\fvt'rﬂﬂgo Unfertilized Eeé?;}d :f?ec: 2%2? Portlcc)iing Transport | Unfertilized
Female | Male eggeyed ponding | ponding | ponding | release DIEEEED| COETE EEEe
1998 92.0 | 100.0 85.5 91.7 99.2 98.8 97.8 99.9 76.7
1999 91.2 | 100.0 66.9 93.0 95.9 94.9 93.1 99.7 58.0
2000 83.9 96.2 77.6 86.7 99.3 98.9 97.7 99.5 65.7
2001 90.0 100.0 73.0 91.8 99.1 97.8 91.3 99.7 61.1
2002 99.0 100.0 69.2 93.1 95.9 94.4 89.6 89.6 60.0
2003 87.0 96.8 86.3 83.8 97.2 94.8 97.6 85.3 70.4
2004 97.6 98.5 83.4 93.7 97.8 94.1 92.2 99.9 72.0
2005 91.3 95.1 81.3 921 95.6 91.8 89.7 99.6 67.2
2006 99.1 95.3 73.2 85.4 95.4 94.6 87.8 98.5 54.9
2007 100.0 | 100.0 80.3 92.0 95.7 92.7 89.8 99.1 66.3
2008 100.0 | 100.0 87.1 88.4 99.0 97.4 96.6 99.5 74.4
2009 97.3 | 100.0 89.0 97.2 96.0 95.2 88.6 96.6 76.6
2010 96.7 | 100.0 93.8 93.9 91.0 86.2 80.6 96.0 70.9
201® 96.3 94.4 74.2 97.7 96.6 89.5 86.4 98.4 62.7
2012 95.2 98.4 74.7 99.7 97.8 94.0 90.1 98.9 67.1
2013 80.8 97.0 75.0 96.5 97.8 96.6 93.4 99.2 67.6
2014 100.0 | 100.0 83.3 96.7 95.8 89.9 87.9 98.7 70.8
Average 94.0 98.3 79.6 92.6 96.8 94.2 91.2 97.5 67.2
Median 96.3 | 100.0 80.3 93.0 96.6 94.6 90.1 99.1 67.2
Standard 90.0 85.0 92.0 98.0 97.0 93.0 90.0 95.0 81.0

aSurvival estimates are only for WxW steelhead.

3.3 Disease Monitoring

Rearing of the 2014 brood Wenatchee summer steelhead was similar to previous years with fish
being held on Chelan spring water, Eastbank well water, and Chelan well water before being
transferred for overwinter acclimation at the Chiwawa Acclimation FacWolitional and norn
migratory released fish were released into Nason Creek, Chiwawa River, and the Wenatchee River.
The 2014 WxW Wenatcheesteelhead were treated for bacterial eolter disease at Chelan
Hatchery in August 2014. The mixed populatiolVésW and HxH 2014Venatcheesteelhead

was also treated for bacterial celdter disease in February 2015 at Chiwafeclimation

Facility.

3.4 Natural Juvenile Productivity

During 25, juvenile steelhead were sampled at ltlogver WenatcheeChiwawag and Nason
Creektraps and counted during snorkel surveys withinGhevawa River basinBecause the
snorkel surveys targeted juvenile Chinook salmon, the entire distribution of juvenile steelhead in
theChiwawa River basiwas not surveyed. Therefore, fer numbers presented below represent

a minimum estimate.
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Parr Estimates

A total of 10,208 (x11%) ageO (<100 mm) and754 (x26%) agel+ (100200 mm}
steelhead/rainbow were estimated in @@wawa River basimn August 2a5 (Table 3.B and
3.14). During the survey period 1992015, numbers ofage0 and 1+steelhead/rainbow have
ranged from 1,410 to 45,727 airB4to 22,130, respectively, in th€hiwawa River basiiTable
3.13 and 3.3, Figure 3.1).The rumber of agel+ steelhead/rainbow counted 2015 was the
lowest number recorded during the more thaty@&r survey periodumbers of all fish counted
in theChiwawa River basiare reported in Appendix A.

Juvenile steelhead/rainbow were distributed primarily throughout the lower seven readtees of t
Chiwawa River (downstream from Rock Creek). Their densities were highest in the lower portions
of the river and in tributariet\ge-0 steelhead/rainbow most often used riffle and multiple channel
habitats in the Chiwawa River, although they also aststiaith woody debris in pool and glide
habitat. In tributaries they were generally most abundant in small pools. Those that were observed
in riffles selected stations in quiet water behind small and large boutderscupied stations in

qguiet water alog the stream margin. In pool and multygleannel habitats,age0
steelhead/rainbow used the same kinds of habitge8 Chinooksalmon

Age-1+ steelhead/rainbow most often used pool, riffle, and multhknnel habitats. Those that
used pools were ually in deeper water than subyearling steelhead/rainbow and Clsabukn
Like ageO steelhead/rainbovage 1+ steelhead/rainbogenerallyselected stations in quiet water
behind boulders in riffles, but the two age groups rarely occurred togedusrl+
steelhead/rainbow udeleeper and faster water than did subyearling steelhead/rainbow.

Table 3.13. Total numbers oage0 steelhead/rainbow trout estimated in different steams i€kiwawa
River basinduring snorkel surveys in August 192015; NS =not sampled.

Sample Chiwawa Phelps | Chikamin Rock Unnamed MeB:aigow Alder Brush Clear Total

Year River Creek Creek Creek Creek Creek Creek Creek Creek

1992 4,927 NS NS NS NS NS NS NS NS 4,927
1993 3,463 0 356 185 NS NS NS NS NS 4,004
1994 953 0 256 24 0 177 0 0 0 1,410
1995 6,005 0 744 90 0 371 40 107 0 7,357
1996 3,244 0 71 40 0 763 127 0 0 4,245
1997 6,959 224 84 324 0 1,124 58 50 0 8,823
1998 2,972 22 280 96 113 397 18 22 0 3,921
1999 5,060 20 253 189 0 255 34 27 0 5,838
2000 NS NS NS NS NS NS NS NS NS NS
2001 35,759 192 1,449 1,826 0 6,345 156 0 0 45,727
2002 12,137 0 2,252 889 0 4,948 277 18 0 20,521
2003 9,911 296 996 1,166 96 5,366 73 116 0 18,020
2004 8,464 110 583 113 40 957 35 78 0 10,380
2005 4,852 120 2,931 477 45 2,973 65 0 0 11,463
2006 10,669 21 858 872 34 3,647 73 71 0 16,245
2007 8,442 53 2,137 348 11 2,955 65 28 34 14,073

4 A steelhead/rainbow trout larger than 200 mm (8 in) was considered a resident trout.
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Sample Chi\_/vawa Phelps | Chikamin Rock Unnamed Me?’-ligow Alder Brush Clear Total
Year River Creek Creek Creek Creek Creek Creek Creek Creek
2008 9,863 0 2,260 859 0 1,987 57 168 36 15,230
2009 13,231 0 1,183 449 0 2,062 170 67 17 17,179
2010 17,572 0 2,870 1,478 5 2,843 182 35 33 25,018
2011 35,825 0 1,503 804 0 1,066 56 152 40 39,446
2012 21,537 0 1,817 1,501 0 2,164 42 54 19 27,134
2013 17,889 0 602 816 0 2,189 44 99 43 21,682
2014 12,256 21 1,617 1,039 0 1,005 32 56 57 16,083
2015 4,532 0 1,989 1,675 0 1,761 170 62 19 10,208

Average 11,153 49 1,231 694 16 2,160 84 58 14 15,171

Median 8,464 0 1,090 641 0 1,987 58 54 0 14,073

Table 3.14. Total numbers ohgel+ steelhead/rainbow trout estimated in different steams i€ ihsawa
River basinduring snorkel surveys in August 199015; NS = not sampled.

Sample Chi\_Nawa Phelps | Chikamin Rock Unnamed MeBaigow Alder Brush Clear Total
Year River Creek Creek Creek Creek Creek Creek Creek Creek
1992 2,533 NS NS NS NS NS NS NS NS 2,533
1993 2,530 0 228 102 NS NS NS NS NS 2,860
1994 4,972 0 476 296 5 107 0 0 0 5,856
1995 8,769 0 494 71 0 183 0 0 0 9,517
1996 11,381 0 6 27 0 435 0 0 0 11,849
1997 6,574 160 0 105 0 66 0 0 0 6,905
1998 10,403 0 133 49 0 0 0 0 0 10,585
1999 21,779 0 68 201 0 82 0 0 0 22,130
2000 NS NS NS NS NS NS NS NS NS NS
2001 9,368 16 186 407 0 646 0 0 0 10,623
2002 7,200 0 199 165 0 1,526 0 0 0 9,090
2003 4,745 362 426 599 0 47 0 0 0 6,179
2004 7,700 107 209 0 0 174 0 0 0 8,190
2005 4,624 63 957 257 0 287 0 0 0 6,188
2006 7,538 76 748 1,186 0 985 0 0 0 10,533
2007 6,976 0 945 96 0 431 0 0 0 8,448
2008 8,317 0 1,168 298 0 793 0 0 0 10,576
2009 4,998 16 320 102 0 167 21 0 5 5,629
2010 8,324 32 366 393 0 780 21 0 0 9,916
2011 13,329 0 415 470 0 689 0 0 0 14,903
2012 7,671 0 285 410 0 210 0 0 0 8,576
2013 6,439 0 0 48 0 766 0 0 0 7,253
2014 4,568 13 96 211 0 165 0 0 31 5,084
2015 614 0 40 100 0 0 0 0 0 754

Average 7,450 38 353 254 0 407 2 0 2 8,442
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Sample Chiwawa Phelps | Chikamin Rock Unnamed Meillgow Alder Brush Clear Total
Year River Creek Creek Creek Creek Creek Creek Creek Creek
Median 7,200 0 257 183 0 210 0 0 0 8,448
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Figure 3.1.Numbers of subyearling and yearling steelhead/rainbow trout within the ChiwawabRsuer
in August 19922015; ND = no data.
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Emigrant and Smolt Estimates

Numbers of steelhead smolts and emigrants were estimated Ghith@wa,Nason and Lower
Wenatchedraps in 2Q5.

Chiwawa Trap
The Chiwawa Trap operated between 25 February and 24 November 2015. During the trapping
period, the trap was inoperable for 29 days due to high or low river discharge, debris, and major
hatchery releases. The trap operatedmdifferent positions based on season and river discharge;
lower position until 30 June and an upper position after 1 July. Monthly captures of all fish
collected at the Chiwawa Trap are reported in Appendix B.

A total of 259 wild steelhead/rainbow smolts and transitionals, 3,151 hatchery smolts,
transitionals, and parr, and 3,004 wild parr and fry were captured at the Chiwawa Trap. Most (77%)
of the hatchery steelhead were collected in May, while most (86%gakitd steelhead smolts

were captured in April and May (Figure 3.2). Although steelhead/rainbow parr and fry emigrated
throughout the sampling period, peaks in emigration were observed in May through June, August,
and October through November (Figure 3@ the total number of wild steelhead captured, 92%
were classified as parr and fry. Because of low and inconsistent capture rates, -necayatk e
efficiency trials could be conducted with steelhead/rainbow at the Chiwawa Trap to estimate
steelhead eigration

Juvenile Steelhead
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Figure 3.2. Monthly captures of wild smolts, wild parr, and hatchery smolt steelhead/rainbow at the
Chiwawa Trap, 205.

Nason Creek Trap

The Nason Creek Trap operated between 1 March and 30 Novembeb2@hg the ninemonth
sampling periodthe trap was inoperable fat05 days because of low discharge and ice
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accumulation. The trap captured a total ®»iMld steelhead smoltg48hatcherysteelheagmolts,
388 wild steelheagbarr, and30 wild steelheadry. The estimatedwild steelhead emrgtion for
brood year 2012 wab,566(+ 6,020. Eggto-emigrant survival ratior brood year 2012teelhead
was 3.0% and theeggto-emigrant survival rate fobrood year2011 was 0.9%. Productivity,
measure@dsemigrantsperredd, was 162.

Lower Wenatchee Trap

The Lower Wenatchee Trap operated betweeda&tary and 28 June 2015. During that time
period the trap was inoperable for five days because of too high and low river discharge, debris,
elevated river temperatures, and large hatchery releases. ingisampling period, a total of 100

wild steelhead parr and fry, 231 wild steelhead smolts, and 2,288 hatchery steelhead were captured
at the trap. Because of the low numbers of steelhead encountered daily at the trap, it was not
possible to carry out miarecapture trials using steelheda.addition, lecause there was a poor
relationship between trap efficiency and river flow, a pooled estimate was used to derive the
number of steelhead emigrants. Using this pooled method, it was estimated that 856323(+4
steelhead emigrated out of the Wenatchee during the trapping season. Figure 3.3 shows the
monthly captures of steelhead collected at the Lower Wenatchee Trap. All fish captured in the trap
are reported in Appendix B.

Juvenile Steelhead
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Figure 3.3.Monthly capture®f wild smolts, wild parr, and hatchery smolt steelhead/rainbow at the Lower
Wenatchee Trap, 261

PIT Tagging Activities
As part of theComparative Survival Study (CS@phd PUD studiesa total of 2,476 juvenile
steelhead/rainbow trou @74 wild andtwo hatchery) were PIT tagged and released itb40
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the Wenatchee River bagjhable 3.5a). Most of these were taggedthe Chiwawalrap. See
Appendix C for a complete list of all fish captured, tagged, lost, and released.

Table 3.15a. Numbers of wildand hatchery steelhead/rainbow trout that were captured, tagged, and
released at different locations within ttAéenatchee River basi2015. Numbers of fish that died or shed
tags are also given.

Sampling Location Species and Life Stage (E\IaL:JrILbr:(rj ,r\le%r::))tirrg; l\tl:;gl;%r NL&T;zer ?:gg :Z;asl n'?;;gﬁg}
released

Wild Steelhead 3,262 6 1,795 23 0 1,795 0.69
Chiwawa Trap Hatchery Steelhead 3,152 2 1 0 0 1 0.00
Total 6,414 8 1,796 23 0 1,796 0.36
Wild Steelhead 444 1 383 2 1 383 0.45
Nason CreeRrap Hatchery Steelhead 448 0 0 1 0 0 0.22
Total 892 1 383 3 1 383 0.34
Wild Steelhead 6 0 6 0 0 6 0.00

White River Trap Hatchery Steelhead 0 0 0 0 0 0
Total 6 0 6 0 0 6 0.00
Wild Steelhead 311 0 290 2 0 290 0.64
Lower Wenatchee Trap Hatchery Steelhead 2,288 0 1 0 0 1 0.00
Total 2,599 0 291 2 0 291 0.08
Wild Steelhead 4,023 7 2,474 27 1 2,474 0.67

Total:

Hatchery Steelhead 5,888 2 2 1 0 2 0.02
Grand Total: 9,911 9 2,476 28 1 2,476 0.28

Numbers of steelhead/rainbow Pidgged and released part ofCSSand PUD studiesduring
the period 200015 are shown in Table 3.15b.

Table 3.1%. Summary of the mmbers of wild and hatchery steelhead/rainbow trout that were tagged and
released at diérent locations within th&/enatchee River basigd006-2015.

) Numbers of PIT-tagged steelhead/rainbow released
Sampling . .
Lareation Species and Life Stage
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Wild Steelhead 1,366 832 1,431 1,127 930 1,012 1,011 1,228 1,186 1,795
Chiwawa Trap Hatchery Steelhead 0 3 2 1 2 1 2 0 3 1
Total 1,366 835 1,433 1,128 932 1,013 1,013 1,228 1,189 1,796
. Wild Steelhead 33 167 94 35 99 0 0 0 23 0
Chiwawa
River Hatchery Steelhead 1 a7 35 43 64 0 0 0 0 0
(Angling or
Electrofishing) Total 34 214 129 78 163 0 0 0 23 0
Wild Steelhead 21 37 24 46 69 82 70 43 0 0
Upper
Wenatchee Hatchery Steelhead 0 0 0 0 0 0 0 0 0 0
Trapt
Total 21 37 24 46 69 82 70 43 0 0
Wild Steelhead 1,167 1,335 2,154 753 1,557 805 1,087 1,998 838 383
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s i Numbers of PIT-tagged steelhead/rainbow released
L?)rcnaﬁig]r? Species and Life Stage
2006 | 2007 2008 | 2009 2010 2011 | 2012 2013 2014 2015
Nason Creek Hatchery Steelhead 0 0 0 0 0 0 538 0 0 0
Trap Total 1,167 | 1,335 | 2,154 | 753 1557 | 805 | 1,625 | 1,998 | 838 383
Wild Steelhead 174 452 255 459 318 0 0 0 0 0
Nason Creek
(Angling or Hatchery Steelhead 26 75 87 197 32 0 0 0 0 0
Electrofishing)
Total 200 527 342 656 350 0 0 0 0 0
Wild Steelhead 0 0 0 12 10 5 5 6 5 6
White River Hatchery Steelhead 0 0 0 0 0 0 0 0 0 0
Trap
Total 0 0 0 12 10 5 5 6 5 6
Wild Steelhead 413 1,001 21 7 30 0 0 0 0 0
Upper
Wenatchee Hatchery Steelhead 2 64 26 23 9 0 0 0 0 0
(Angling or
Electrofishing) Total 415 | 1,065 | 47 30 39 0 0 0 0 0
. Wild Steelhead 0 0 981 867 1,517 0 0 850 0 0
Middle
Wenatchee Hatchery Steelhead 0 0 11 5 57 0 0 2 0 0
(Angling or
Electrofishing) Total 0 0 992 872 1,574 0 0 852 0 0
Wild Steelhead 0 0 102 69 0 0 0 0 0 0
Lower
Wenaichee Hatchery Steelhead 0 0 10 9 0 0 0 0 0 0
(Angling or
Electrofishing) Total 0 0 112 78 0 0 0 0 0 0
) wild Steelhead 0 0 0 92 307 0 0 0 0 0
Peshastin
Creek
(Angling or HatcherySteelhead 0 0 0 0 0 0 0 0 0 0
Electrofishing) Total 0 0 0 92 307 0 0 0 0 0
Wild Steelhead 131 461 285 227 465 0 0 613 133 290
Lower
Wenatchee Hatchery Steelhead 0 0 0 1 0 0 0 0 4 1
Trap
Total 131 461 285 228 465 0 0 613 137 291
Wild Steelhead 3305 | 4285 | 5347 | 3,694 | 5302 | 1,904 | 2,173 | 4,738 | 2,185 | 2474
Total:
Hatchery Steelhead 29 189 171 279 164 1 540 2 7 2
Grand Total: 3334 | 4474 | 5518 | 3973 | 5466 | 1905 | 2,713 | 4,740 | 2,192 | 2,476

12013 was the last year that the Upper Wenatchee Trap operated.

3.5 Spawning Surveys

Surveys for steelhead redds were conducted during March through early Jubein20te
mainstem Wenatchee Rivand portions of select tributaries (Chiwawa River, Nason Creek, and
Peshastin CreekBeginning in 2014adult steelhead escapemestimates irthe majority of
tributariesin the Wenatchee Rivdrasinwere generated usingark-recapture techniques based
on steelhead PIT tagged Priest Rapids DanBPA funded;see Appendix Cand Truscott et al.
2015for details)

Redd Counts

A total of 249 steelhead redds were counted in the Wenatchee River and the lower portions of
select tributaries in 2@l(Table 3.16). Because steelhead escapement estimates in tributaries are
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based on markecapture techniques, there are no or limited redd counts in tributaries beginning in
2014. Additionally, mainstem redd coundgice 2014 were expanded based on estimaik
observer efficiencysee Appendix D)Thus, evaluation of trends in redd counts is appropriate only
before 2014.

Table 3.16. Numbers of steelheadedds estimated within different streams/watersheds within the
Wenatchee River basi@0012015; NS = nd surveyed Redd countfom 20042013have been conducted
within the same areas and with the same mettB®tgnning in 2014, complete redd counts were conducted
only within the mainstem Wenatchee RivEhereforetrends in redd coun@reonly approprige for the
mainstem Wenatchee River from 2004ough2013

Survey - Number of steelhead redds
year Chiwawa Nason WeLr:Eat\Itihee White WE?\?;?? ee Icicle Peshastin Total
2001 25 27 NS NS 116 19 NS 187
2002 80 80 1 0 315 27 NS 503
2003 64 121 5 3 248 16 15 472
2004 62 127 0 0 151 23 34 397
2005 162 412 0 2 459 8 97 1,140
2006 19 77 NS 0 191 41 67 395
2007 11 78 0 1 46 6 17 159
2008 11 88 NS 1 100 37 49 286
2009 75 126 0 0 327 102 32 662
2010 74 270 4 3 380 120 118 969
2011 7 235 2 0 323 180 115 932
2012 8 158 0 0 137 a7 65 415
2013 27 135 NS NS 200 48 62 472
2014 5 0 NS NS 195 NS 5 205
2015 1 1 NS NS 258 NS 1 262

2Includes redds in Beaver and Chiwaukum creeks.
b Steelheadedd counts in the mainstem Wenatchee River were expdraded on estimated observer efficiensye( Appendix
D).

Redd Distribution
Steelhead redds were not evenly distributed among steaelies on the Wenatchee Rive2015
(Table 3.17). Abou78.1% of the spawning in the Wenatchee River occurred upstream f
Tumwater Dam (Table 3.17).

Table 3.17. Numbers and percentagefsteelhead redds counted within differessiches on the Wenatchee
River during Marchthroughearly Jung2015; CV = coefficient of variation

Expanded redd counts Percent of redds
Number of oy
Reach Reach type redds counted ] within
Estimated cv stream/watershed
Wenatchee 1 (W1) Nornrindex 0 0 NA 0.0
Wenatchee 2 (W2) Index 2 3 1.50 1.0
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Number of Expanded redd counts Percent gf redds
Reach ReachBPe | redds counted Estimated cv strearirqvll\t/\r/];?ershed
Wenatchee 3 (W3) Norrindex 2 0.30 0.6
Wenatchee 4 (W4) Non-index 0 NA 0.0
Wenatchee 5 (W5) Non-index 10 0.22 3.2
Wenatchee 6 (W6) Index 54 53 0.88 17.0
Wenatchee 6 (W6) Norrindex 0 0 NA 0.0
Wenatchee 7 (W7) NS NS NS NS NS
Wenatchee 8 (W8) Index 9 10 0.95 3.2
Wenatchee 9 (W9) Index 81 102 0.91 32.8
Wenatchee 9 (W9) Norrindex 4 6 0.15 1.9
Wenatchee 10 (W10) Index 99 120 0.65 38.6
Wenatchee 10 (W10) Nor-index 3 5 0.13 1.6
Total 258 311 0.42 100.0

Spawn Timing
Steelhead began spawning during tinst week of March in the Wenatchee River. Spawning
activity appeared to begin once the mean daily stream temperature reachesl ®6oamd was
observed in water temperatures ranging fi&m8.8°C. Steelhead spawning peaked during the
third week of April inthe Wenatchee River (Figures.
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Figure 34. Numbers of steelhead redds counted during different warelkise Wenatchee RiverMarch
throughearly June2015.
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Spawning Escapement

Before 2014, steelheagawnning escapement upstream from Tumwater Dancalaslated as the
number of reddsirf the Wenatchee River and tributarigsstream from the dam) times the fish

per redd ratio (based on sex ratios estimated at Tumwater Dam using video surveillance).
Beginning in 2014, escapement in tributaries was estmnasing PlTtag markrecapture
techniquegTruscott et al. 201,5Table 3.18, while observer efficiency expanded redd counts were
used to estimate escapement in the mainstem WenatchedApendix D) Total redd counts

were also used to estimate esmrapnt in the lower portions of the main tributaries (downstream
from the PIT interrogation sites).

Table 3.18. Spawning escapement estimates fiaturatorigin and hatchergprigin steelhead within
tributaries of the Wenatchee River, brood year®2@Escapement estimategre based on PHag mark
recapture techniques (Truscott et al. 2015). CV = coefficient of variatioNA = no available

; Natural-origin steelhead Hatchery-origin steelhead
Tributary - :
Estimate CVv Estimate Ccv
Mission Creek 71 0.28 23 0.49
Peshastin Creek 206 0.16 40 0.37
Chumstick Creek 38 0.39 0 NA
Icicle Creek 83 0.25 52 0.32
Chiwaukum Creek 48 0.34 12 0.72
Chiwawa River 168 0.21 168 0.23
Nason Creek 237 0.15 68 0.29

The estimated fish per redd ratio for steelhead in 2015 was 1.78 (Table 3.19). Multiplying this
ratio by the total number of redds estimated in the Wenatchee River upstream from Tumwater
Dam resulted in a spawning escapemedifsteelhead (Table 3.1#dding this estimate to the
markrecapture estimates of tributary escapement (248 hatchery + 453 wild = 701) indicates that
1,123 (CV = 0.299)escaped to spawning areas upstream from Tumwater Dam in 2015. The
estimated spawning escapement is greater tishinobserved at Tumwater Darand may be
attributed to error bounds of the redd expansion and tributary estimate (see Appendix D).

Table 3.19. Numbers of steelhead counted at Tumwater Dam, fish/redd estimates (basedwHfemide

ratios estimated atumwater Dam), numbers of steelhead redds counted upstream from Tumwater Dam,
total spawning escapement upstream from Tumwater Dam (estimated as the total number of redds times
the fish/redd ratio), and the proportion of the Tumwater Dam count that mége sgawning escapement.
Beginning in 2014, escapements include estimates from redd counts in the Wenatchee River-and mark
recapture techniques in tributaries.

Number of redds Proportion of
Total count .
Sy at Tumwater Fish/redd i Sl VsG]
year . Index area | Nor-index Total escapemerit | count that
area redds spawned
2001 820 2.08 118 19 137 285 0.35
2002 1,720 2.68 296 179 475 1,273 0.74
2003 1,810 1.60 353 88 441 706 0.39
2004 1,869 2.21 277 92 369 815 0.44
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Total count Number of redds . Proportion of

SUlEy at Tumwater Fish/redd Non-index Total 1B OO

year Dam Index area escapemerit | count that

area redds spawned
2005 2,650 1.61 828 136 964 1,552 0.59
2006 1,053 2.05 192 34 226 463 0.44
2007 657 1.94 105 29 134 260 0.40
2008 1,328 2.81 124 35 159 447 0.34
2009 1,781 1.83 284 107 391 716 0.40
2010 2,270 2.33 546 95 641 1,494 0.66
2011 1,130 1.79 427 33 460 823 0.73
2012 1,055 2.00 273 22 295 590 0.56
2013 1,087 1.65 276 9 285 470 0.43
Averagé 1,488 2.02 333 59 392 763 0.50
Median 1,328 2.00 277 35 369 706 0.44
2014 865 1.70 124 0 124 839 0.97
2015 1,009 1.78 232 11 243 1,123 1.11
Averagé 937 1.74 178 5.5 183.5 981 1.04
Median 937 1.74 178 5.5 183.5 981 1.04

a Escapemenestimatesefore 2014 wre based on expanded redd couimghe Wenatchee River and tributariescapement
estimats beginning in 2014 were based on expanded redd counts within the Wenatchee River ardaparigechniques in
tributaries.

b The averagand median arbased on estimates from 200£2@13

¢ The averagand median arbased on estimates from 2014 to present

3.6 Life History Monitoring

Life history characteristics of steelhead were assessed by examining fish collected at broodstock
collection sites, examining videotape at Tumwater Dam, and by reviewing tagging data and
fisheries statisticrior to brood year 2011pme statistics couldot be calculated because few
steelhead weregged with CWTsSince broodear 2011, all steelhead released from the hatchery
program are tagged with CWTs. In addition, abt®/808 of the 204 broodwere PIT tagged.

With the placement of remote PIT tdgtectors in spawning streams2@07 and2008, statistics

such as origin on spawning grounds, stray rates, and 8&Rise estimated more accurately

Migration Timing
Sampling at Tumwater Dam indicates that steelhead migrate throughout the year; hthveever,
migration distribution is bimodal, indicating that steelhead migrate past Tumwater Dam in two
pulses: one pulse during sumnartumn the year beforgpawning and another during winter
spring the year of spawning (Figure&5B.Most steelhead passed Tumwater Dam during July
through October and April. The highest proportion of both wild and hatchery fish migrated during
October.

Chelan and Grant PUDs Hatchery Programs Final Annual Report
HCP and PRCC HCs Page48 September 12016



2015 Annual Report Wenatchee Steelhead

Steelhead Migration Timing
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Figure 35. Proportion of wild and hatchery steelhead sampled at Tumwater Dam for the cobrbioed
years of 1992015.

Because the migration of steelhead is bimodal, we estimated migration statistics separately for
each migration pulse (i.e., sumrrartumn migration and wintepring migration). That is, we
compared migration statistics for wilthd hatchery steelhegmhssingTumwater Dam during the
summerautumn period independent of those for the wistging migration periodVe estimated

the week and month that 10%, 5@ftedian) and 90% of the wild and hatchery steelhead passed
Tumwater Dam dring the two migration periods. We also estimated the mean weekly and monthly
migration timing for wild and hatchery steelhead.

Overall, here was little difference in migration timing of wild and hatchery fish at Tumwater Dam
(Table 320a and bFigure3.5).For both the summeutumn and wintespring migration periods,

wild and hatchery steelhead arrived at the dam during the same week. The mean and median
migration timing for wild and hatchery steelheadrealso similar. Howeveduring the summer

auumn migration periodpn average, wild steelhead appeared to end their migration abeut one
two weels earlier tharhatchery steelhead.
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