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1 - INTRODUCTION

BACKGROUND

The Washington Department of Fish and Wildlife and Point No Point Tresty Tribes distributed the
Summer Chum Samon Conservation Initigtive (SCSCI) in April 2000 (WDFW and PNPTT 2000).
Theinitiative described a plan for the implementation of summer chum salmon recovery in Hood Canadl
and eastern Strait of Juan de Fuca

The SCSCI specifies preparation of annua reports that describe the results of plan implementation and
assesses compliance with and effectiveness of the plan provisions (section 3.6.2 of SCSCI). Thisisthe
first annual report, applicable to the year 2000. The topics addressed include stock assessment,
harvest management, artificial production, ecologica interactions, and habitat, corresponding to the
magor areas of management activities required to address comprehensive recovery of the summer chum
as described in the SCSCI. A concluding remarks section is provided at the end of the report.
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2 - STOCK ASSESSMENT

ESCAPEMENT

Spawning ground surveys were conducted throughout the summer chum return period to estimate the
abundance of summer chum spawnersfor al known stocks in the Hood Cand and Strait of Juan de
Fuca summer chum region during 1999 and 2000. In addition, the co-managers conducted
escagpement surveys that will provide information to determine and monitor the status of Dungeness
River summer chum samon, whose status is currently unknown.

Detailed spawning escapement summaries for each stock during 1999 and 2000 are provided in
Appendix Report 1. The methods used to estimate escapements are the same as described in SCSCI
Appendix Report 1.1, and the information is presented in the same format as in the appendicesto
Supplemental Report No. 1 of the SCSCI (Haymes 2000). This report includes summaries for the Big
Beef, Chimacum, and Dungeness stocks that were absent in the SCSCI.

Summer chum spawning escapement estimates for the period 1968 through 2000 are provided for the
Hood Cand and the Strait of Juan de Fucaregionsin Appendix Tables 1 and 2, respectively.
Information on the number of fish taken for broodstock by each supplementation program is aso
included.

Escapement estimates for the 1999 and 2000 returns of summer chum salmon are summarized in Table
1, and regional escapement estimates for the period 1974-2000 are presented in Table 2. The
following are brief discussons of the 1999 and 2000 summer chum salmon escapements.

Table 1. Regiona summer chum salmon escapements during the 1999 and 2000 return years.
Stock/stream 1999 2000
Hood Canal Region
Big Beef Creek 4 20
Anderson Creek 0 0
Dewatto River 2 10
TahuyaRiver 1 2
Union River 159 744
Lilliwaup Creek 13 22
HammaHammaRiver 255 229
Duckabush River 92 164
Dosewallips River 351 1,260
Big Quilcene River 3,153 5,630
Little Quilcene River 84 268
Hood Canal Region Total 4,114 8,649
Strait of Juan de Fuca Region
Chimacum Crfeek 38 52
Snow Creek 29 30
Salmon Creek 499 846
Jmmycomelately Creek 7 55
Strait of Juan de Fuca Region Total 573 983
SCSCI - Supplemental Report No. 3 December 2001
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Table 2. Escapement for Hood Canal and the Strait of Juan de Fuca summer chum
salmon stocks (1974-2000).

Hood Canal Strait of Juan de Fuca HC/SIF

Return Year Escapement Escapement Combined
1974 12,281 1,768 14,049
1975 18,248 1,448 19,696
1976 27,715 1,494 29,209
1977 10,711 1644 12,355
1978 19,710 3,080 22,790
1979 6,554 761 7,315
1980 3,777 5109 8,886
1981 2,374 834 3,258
1982 2,623 2,751 5,374
1983 899 1,139 2,038
1984 1414 1579 2,993
1985 1,109 232 1,341
1986 2552 1,087 3,639
1987 757 1991 2,748
19838 2,967 3,690 6,657
1989 598 388 986
1990 429 A1 770
1991 747 309 1,056
1992 2,377 1,070 3447
1993 756 573 1,329
1994 2429 178 2,607
1995 9,461 839 10,300
1996 20,490 1,084 21,574
1997 8,972 962 9,934
1998 3,985 1,269 5,254
1999 4,114 573 4,687
2000 8,649 983 9,612

1999 ESCAPEMENTS

The estimated spawning escapement of summer chum to Hood Cand streamsin 1999 was 4,114 fish,
dightly higher than the 1998 total. The mgority of escgpement occurred in the mgjor streams entering
the west sde of Hood Canal. The Big Quilcene River again experienced a good spawning run (3,153
fish). Asin 1996, 1997, and 1998, this return originated from fish produced both naturaly and by
enhancement efforts, and it is assumed that a Significant portion of the spawners were progeny of the
artificia enhancement program. The Little Quilcene totdl of 84 spawnerswas low. The Dosewallips,
Duckabush, and Hamma Hamma rivers were roughly equivaent to the 1998 escapements; the 1999
escapements were 351, 92, and 255 fish, respectively. Lilliwaup Creek continued to be very wesk,
with only 13 summer chum returning to spawn in 1999. The eastern Hood Cand streams again
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showed no evidence of any sgnificant returns. However, 2 were observed in the Dewatto River. The
Union River escapement was relaively poor in 1999 (159 fish).

In the Strait of Juan De Fuca, Samon Creek experienced afairly good escapement of 573 fish in 1999
(progeny of naturd spawning and an on-going enhancement program), but Snow Creek and
Jmmycomelately escapements were again poor (29 and 7 fish, respectively). Chimacum Creek
experienced the first summer chum return in years (the result of its reintroduction project) with an
escapement of 38 fishin 1999. Eleven surveys were conducted on the lower Dungeness River
between Aug. 9 and Oct. 20, 1999, mostly between R.M. 0.0 to 3.3 ; two live and one dead chum
sdmon were observed during the October surveys (not shown in Table 1).

2000 ESCAPEMENTS

The estimated spawning escapement of summer chum to Hood Candl streams in 2000 was 8,649 fish.
Again, the mgority of escapement occurred in the mgor streams entering the west side of Hood Candl.
The Big Quilcene River experienced a good escapement (5,630 fish). Asin the previous four years
(1996-1999), this return originated from amix of natura and enhancement program produced fish, and
it isassumed thet artificial enhancement fish continue to make up a sgnificant portion of the returning
spawners. The Little Quilcene River escagpement increased this year (268 fish). The Dosewdlips,
Duckabush, and Hamma Hammavrivers had fair to good spawner abundance in 2000 (1,260, 464, and
229 fish, respectively). Lilliwaup Creek escapement continued to be weak, with 22 fish.  The eastern
Hood Cand streams again showed no significant escapements, except for improved returns from the
Big Beef Creek experimenta reintroduction project (20 fish). Also, ten summer chum were observed
in the Dewatto (contributing to a 30 fish total over the last 4 years), suggesting that some naturd re-
colonization may be occurring. The Union River’s escapement was good in 2000 (744 fish), reversing
adownward trend observed in recent years.

In the Strait of Juan de Fucafor 2000, Salmon Creek experienced an escapement of 983 fish (progeny
of naturd pawning and an on-going enhancement program), but the Snow Creek and Jmmycome ately
escapements were again poor (30 and 55 fish, respectively). Escapement to Chimacum Creek was 52
fish. Ten surveys were conducted on the lower Dungeness River between Aug. 4 and Oct. 9, 2000,
mostly between R.M. 0.0 to 3.3; and only one live chum was observed in October (not shown in Table
1).

RUNSIZE

To determine the total numbers of salmon returning to specific production aress, fish that are harvested
in mixed stock and termina fisheries mugt be dlocated to the streams from which they originated. This
adlocation is done through a post-season process called "run re-congruction,” which splits the harvests
in each catch areainto the numbers of fish that were likely contributed by the individua stocks or

SCSCI - Supplemental Report No. 3 December 2001
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management unit thought to be trangting the area. All estimated harvests for each stock or management
unit are added to the escapement for that grouping to derive the estimated total return for each year.
The run re-construction tables for the years 1991 through 2000 are presented in Appendix Report 2,
and adiscussion of the run re-construction methodology and results for years prior to 1991 can be

found in the SCSCI Appendix Report 1.3.

1999 RUNSIZES

The estimated 1999 summer chum runsize in Hood Cand was 4,526 fish, with 4,493 fish entering the
termind area (Table 3). The Strait of Juan de Fucareturnsin 1999 totaed 577 summer chum salmon,
573 of which entered the terminad area. The combined summer chum return to the Hood Cand/Strait

of Juan de Fucaregion was 5,103 fish during the 1999 season (Table 4).

2000 RUNSIZES

For the year 2000 returns, the summer chum runsize in Hood Canal was 9,389 fish, with 9,356 summer
chum entering the termina area (Table 3). The returns of Strait of Juan de Fuca summer chum totaled
986 fish in 2000, with atermina arearungze of 983 fish. The Hood Cana/Strait of Juan de Fuca
region had a combined summer chum tota runsize of 10,375 fish during the 2000 return year (Table 4).

Table 3. Regional summer chum salmon runsizes during the 1999 and

2000 return years.
Runsize category 1999 2000
Hood Canal Region
Escapement 4,144 8,649
Terminal runsize 4,493 9,356
Hood Canal total runsize 4526 9,389
Strait of Juan de Fuca Region
Escapement 573 983
Terminal runsize 573 983
Strait of Juan de Fucatotal runsize 577 986
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Table4. Total runsizesfor Hood Canal and the Strait of Juan de Fuca summer
chum salmon stocks (1974-2000). Numbersinboldrepresent new or corrected
values.

Hood Canal Strait of Juan de Fuca HC/SJF
Return Year Runsize Runsize Combined
1974 14,808 1,985 16,793
1975 29,112 1,728 30,840
1976 74,218 1673 75,891
1977 16,679 1810 18,489
1978 25,336 3,240 28576
1979 9,513 900 10413
1980 13,018 5,574 18,592
1981 5,857 1,140 6,997
1982 8,302 3543 11,845
1983 3,500 1,218 4718
1984 3,365 1,708 5,073
1985 4411 412 4823
1986 7,832 1,217 9,049
1987 3,965 2,181 6,146
1988 5,696 4,128 9,824
1989 4472 795 5,267
1990 1,556 529 2,085
1991 2,181 425 2,606
1992 3,375 1,3% 4,769
1993 871 643 1,514
1994 2,957 214 3,171
1995 9,977 882 10,859
1996 21,046 1,106 22,152
1997 9,373 985 10,358
1998 4,274 1,316 5,590
1999 4,526 577 5,103
2000 9,389 986 10,375

MARK RECOVERY

Supplementation program summer chum fry are differentidly marked to dlow for diginction from
natural-origin fish upon return as adults in fisheries, a hatchery racks, and on the spawning grounds.
For the supplementation program on Big Quilcene River, dl fry have been adipose-fin-clipped
beginning with brood year 1997. For dl other supplementation programs, the otoliths of summer chum
sdmon embryos are thermally mass-marked prior to release.  Examination of otoliths recovered from
spawned adults and/or for presence/absence of adipose fins provides amethod to separate the number
of supplementation (hatchery) fish from the number of naturdly spawning fish and assists in determining
the contribution of the supplementation program to the summer chum population. In addition, adipose-
fin-clipping and otolith-marking makes it possible to determine the level of straying of supplementation
program-origin fish to other drainages.

SCSCI - Supplemental Report No. 3 December 2001
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The genetic, otolith, and scale collections made from summer chum samon in eestern Strait of Juan de
Fuca and Hood Cand streams during 1999 and 2000 are shown in Tables 5 and 6.

Table5. Genetic, otolith, and scale collections made from summer chum salmon in eastern Strait of Juan de Fuca
and Hood Canal streams, 1999.

GSl Samplesize

Stream WRIA
Code Allozyme DNA  Otoliths Scales Collection method

Jmmycomelately Cr.! 170285 99QEM 6 6 7 6 Trap, spawner survey
Sdmon Cr.?! 17.0245 0 0 177 177 Trap, spawner survey
Snow Cr. 170219 PER 2 2 2 2 Spawner survey
Chimacum Cr. ! 17.0203 0 0 0 14 Spawner survey
Little QuilceneR. 170076  9EU 32 32 35 35 Spawner survey

Big QuilceneR. 17.0012 0 0 0 46 Spawner survey
DosewallipsR. 160442 9OGCR 0 21 0 53 Spawner survey
Duckabush R. 160351 9POCQ 0 1 0 4 Spawner survey
HammaHammaR* 160251  99EL 45 45 0 45 Seine

Lilliwaup R 160230 9MEE 8 8 0 8 Trap

UnionR. 15.0503 0 0 0 17 Spawner survey
Totals 93 115 221 407

1Stream has supplementation or rehabilitation program.

Table 6. Genetic, otolith, and scale collections made from summer chum salmon in eastern Strait of Juan de Fucaand
Hood Canal streams, 2000.

GS Samplesize
Stream WRIA

Code  Allozyme DNA  Otoliths Scales Callection method
Jmmycomelately Cr.* 170285 OOGF A 45 55 55 Trap, spawner survey
Sdmon Cr.?! 17,0245 00GD 0 147 184 184 Trap, spawner survey
Snow Cr. 170219 00GG 0 1 3 5 Spawner survey
Chimacum Cr. * 170203 00GE 0 32 36 37 Spawner survey
Little QuilceneR. 170076  00GC 0 30 21 80 Spawner survey
Big Quilcene R 17001 OONU 0 30 12 42 Spawner survey

17.0012 --- 0 0 0 395 Seinein bay, rack

DosewallipsR. 16.0442 (00GA 0 24 0 121 Spawner survey
Duckabush R. 160351 00GB 0 18 0 71 Spawner survey
HammaHammaR. ! 16.0251  OOEl 56 56 52 59 Seine, spawner survey
Lilliwaup R 160230 00EJ 13 12 6 13 Trap
Big Beef Cr.t 150389 0OFM 18 18 0 20 Trap
Union R 150503 QOEF 81 81 0 81 Trap, spawner survey
Totals 201 494 399 1,160

1 Stream has supplementation or rehabilitation program.

A report prepared by staff of WDFW's Fish Program Otolith Laboratory describes the results of
examining otoliths from adult summer chum samon collected in SAmon, Snow and Jmmycomedaedy
creeks, and Little Quilcene River during 1999 (Grimm et d. 2000). Table 7 shows these results. Of
the 173 otoliths read from adults sampled in Salmon Creek, 75% of age 3 adults and 73% of age 4
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adults were otolith-marked. Of two adults sampled in Snow Creek, one was otolith-marked with
marks applied at Samon Creek. Saimon Creek and Snow Creek summer chum are considered the
same stock, and it appears that supplementation-origin fish from Salmon Creek are re-colonizing Snow
Creek. In Jmmycomelately Creek, none of Sx adults sampled were otolith-marked. In asample of 34
adults from the Little Quilcene River, five age 3 adults and one age 4 adult were identified with otolith-
marks from Samon Creek, suggesting that some leve of straying of Sdmon Creek supplementation
program adults has occurred into Little Quilcene River. Analysisis pending for otoliths collected from
summer chum adults during 2000.

Table7. Summary of otoliths examined for marks from adult summer chum salmon sampled at Salmon, Snow, and
Jimmycomelately (JCL) creeks and Little Quilcene River, 1999.
No. of otoliths No. of otolith
Stream Return year Age examined mar ks observed Otolith marks %
Samon Cr. 1999 2 0 0 0.0
3 101 76 75.2
4 70 51 729
5 2 0 00
Snow Cr. 1999 2 0 0 0.0
3 1 0 0.0
4 1 1 100.0
5 0 0 0.0
JCL Cr. 1999 2 0 0 00
3 0 0 00
4 6 0 00
5 0 0 00
Little Quilcene R. 1999 2 0 0 0.0
3 2 5 27
4 12 1 83
5 0 0 0.0

Summer chum adults sampled from al streams during 2000 were examined for adipose-clipsto
determine the number of adults returning from fry reased by the BY 1997 Big Quilcene
supplementation program. Two of four age 3 summer chum adults sampled in the Big Quilcene River
and 27 of 44 age 3 adults sampled at QNFH were adipose-fin-clipped. In addition, adipose-fin-
clipped adults were sampled in Little Quilcene River, Dosawallips River, Duckabush River, and
Hamma Hamma River. However, because of low sample Sizesit is not possible to determine specific
dray rates. The recovery of very small numbers of marked fish (# 3 per stream) indicates that some
level of gtraying of Big Quilcene River supplementation program adults has occurred into other Hood
Cand streams.

GENETIC STOCK IDENTIFICATION (GSI)

SCSCI - Supplemental Report No. 3 December 2001
2 - Stock Assessment 9



During 1999 and 2000, the co-managers continued GSl allozyme and DNA collections of summer
chum spawners throughout the region (Tables 5 and 6). Thiswill dlow usto compare recent and past
alozyme collections with the intent to monitor changes in dlelic characterigtics and to assess whether
the supplementation programs have negeatively affected the genetic diversity of natura populations.
DNA samples were archived for future andysis. Recent alozyme samples have not yet been analyzed.

BIOLOGICAL DATA (AGE, SIZE, AND SEX DATA)

The scale collections made from summer chum salmon in eastern Strait of Juan de Fucaand Hood
Canal streams during 1999 and 2000 are shown in Tables 5 and 6. Age composition determined from
the scale callections are presented in Table 8 for 1999 and Table 9 for 2000.

Information is dso available on the sze (fork length) and sex ratio for each stock each year, but it has
not been summearized.

Table 8. Age composition for summer chum salmon from eastern Strait of Juan de Fuca and Hood Canal streams,
1999.

No. of Age composition from scale samples
GS| safﬁzllz Age?2 Age3 Age4d Age5 Total

Stream WRIA Code s|[No. % No. % No. % No. % aged?|Collection Method
Jimmycomel ately 17.0285 99 EM 6] 0 00 0O 00 6 1000 0 00 6|Trap, spawner
ICrt 14.0245 — 1770 0 00 103 582 72 407 O 11 177|survey
Salmon Cr.* 17.0219 99ER 2] 0 00 1 500 1 500 O 00 2|Trap, spawner
Snow Cr. 17.0203 — 14 0 00 12 1000 O 00 O 00 12survey
Chimacum Cr.* 17.0076 99 EU 35] 000 23 657 12 343 0 00 35|Spawner survey
Little Quilcene R. 17.0012 — 46] 0 00 17 405 25 595 O 00 42 |Spawner survey
Big Quilcene R 16.0442 9 GCR 53] 000 21 447 25 532 1 21 47 |Spawner survey
Dosewallips R. 16.0351 9GQ 41 0 0.0 1 250 3 750 0 00 4|Spawner survey
Duckabush R. 16.0251 99 EL 45 0 00 21 488 22 512 0 00 43|Spawner survey
HammaHammaR. ! [16.0230 99 EE 8] 0 00 3 375 5 625 0 00 8ISpawner survey
Lilliwaup R. 15.0503 — 171 0 00 2 118 15 832 0 00 17 [Seine, spawner
Union R. ! survey

Trap

Spawner survey

! Stream has supplementation or rehabilitation program.
2 Difference between “No. of scale samples” and “Total no. aged” is number of unreadable or regenerated scale
sampl es.
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Table 9. Age composition for summer chum salmon from eastern Strait of Juan de Fuca and Hood Canal streams,
2000.

No. of Age composition from scale samples
GS| safﬁzllz Age?2 Age3 Age4d Age5 Total
Stream WRIA Code s|[No. % No. % No. % No. % aged?|Collection Method
Jimmycomel ately 17.0285 00GF 55] 29 52.7 25 455 1 18 0 00 55[Trap, spawner
ICrt 14.0245 00GD 184] 11 60 118 645 53 290 1 05 183fsurvey
Salmon Cr.* 17.0219 00 GG 5] 0 00 2 500 2 500 0 00 4|Trap, spawner
Snow Cr. 17.0203 00 GE 37] 4 114 18 514 13 371 0 00 35|survey
Chimacum Cr.* 17.0076 00GC 80| 1 13 4 51 73 936 0 00 78ISpawner survey
Little Quilcene R. 17.0012 00 NU 421 0 00 5122 36 8.8 0 00 41 |Spawner survey
Big Quilcene R — 395] 0 00 44 111 351 889 0 0.0 395|Spawner survey
16.0442 00GA 121 0 0.0 4 34 114 9.6 O 0.0 118|Spawner survey
Dosewallips R. 16.0351 00GB 700 0 00 11 157 57 814 2 29 70|Seinein bay, rack
Duckabush R. 16.0251 O00EIl 59] 2 34 13 224 43 741 0 00 58 ISpawner survey
HammaHammaR. ! |16.0230 00EJ 13] 1 83 4 333 7 583 0 00 12 |Spawner survey
Lilliwaup R. 15.0389 00 FM 20| 2 111 14 778 2 111 0 00 18[Seine, spawner
Big Beef Cr. ! 15.0503 00 EF 81] 1 12 71 877 9 111 0 00 81|survey
Union R. ! Trap
Trap
Trap, Spawner
survey
! Stream has supplementation or rehabilitation program.
2 Difference between “No. of scale samples” and “Total no. aged” is number of unreadable or regenerated scale
sampl es.

PRODUCTIVITY

Productivity is ameasurement of the number of adult chum salmon that are ultimately produced by each
year's spawning escapement.  Since the summer chum salmon from a given year' s spawner population
(brood year) return as age 3-, 4- , and 5-year old fish, it is necessary to have reliable age compostion
datafor each annud return. The total returns for each brood year are divided by the number of parent
spawnersto arrive at the brood year production rate.; typicaly expressed as recruits per spawner.

Thereis currently insufficient age compaosition information for esimating the productivity of summer
chum salmon, either on an individua stock or region-wide basis. Age data are now being collected for
each management unit from spawned out chum on the spawning grounds and from adults used as brood
stock in supplementation programs (Tables 8 and 9). Over time as sufficient datais collected, it can be
used to develop estimates of age-gpecific returns and lead to improvement of productivity estimates for
each management unit. The co-managers are committed to collecting this information, but may need
additiona funding to assemble an adequate age data base
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EXTINCTION RISK UPDATE

The extinction risk faced by individual summer chum stocks is assessed annually based on the
methodology proposed by Allendorf et d. (1997), and discussed in sect. 1.7.4 of SCSCI. The
Allendorf et d. (1997) methodology consists of a set of procedures for rating extinction risk and for
providing an estimation of the possible consequences of extinction for Pacific sdmon stocks. The
methods for estimating extinction risk use either population viability andysis (PVA) or aset of surrogete
measures that include current population sze parameters and population trends.

The methods used to assess extinction risk result in the ranking of individua stocks into one of four
categories, very high, high, moderate, and specia concern (see SCSCI Table 1.11). For the purposes
of this assessment, a“low” category was added for defining stocks that did not fit any of the above
categories and are not at risk of extinction. Table 10 below presents the up-dated extinction risk
assessments for summer chum stocks based on the 1997 through 2000 return year escapements
(Appendix Tables 1 and 2). Short discussions for each stock follow.
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Table 10. Extinction risk assessment for summer chum salmon based on escapements for the 1997 through 2000
return years (method from Allendorf et a. 1997).
Effective Recent
Escapement Population ~ Total Population Population
Stock (mean 97-00) Size(N)* Size(N)* Trend Risk Rating
Union 334 276 1,382 Increasing Moderate
Lilliwaup 22 16 78 Chronicdecline High
or depression
HammaHamma 175 126 630 Increasing Moderate
Duckabush 314 226 1,131 Increasing Moderate
Dosewallips 499 359 1,795 Increasing Moderate
Big & Little Quilcene
Current status 5024 3617 18,086 Increasing Low
Pre-project status 89 64 320 Precipitous High
decline
Snow/Salmon
Current status 869 626 3,128 Increasing Low
Pre-project status 226 163 814 Precipitous High
decline
Jmmycomelately 55 40 199 Precipitous Very high
decline
Dungeness Nodata Notavailable Not available Not available Special concern
! Effective population size (NQ) = Average escapement x 3.6 (generation length) x 0,2 (N¢=N).
2 Total population size (N) = Average escapement x 3.6 (generation length).
% Big/Little Quilcene average escapement for 1988 through 1991 return years.
4 Snow/Salmon creeks average escapement for 1989 through 1991 return years (see text).

UNION RIVER

Estimated escapements to the Union River show no declining trend over the period of record and, in
fact, appear to have increased somewhat since the 1970s. Escapements over the last four years have
ranged from 159 to 744, averaging 384 spawners. This stock meets only one high risk criterion
(population size, N < 2,500), and the risk of extinction is rated as moderate.

LiLLIWAUP CREEK
Edtimated escapementsto Lilliwaup Creek range from 13 to 28 over the last four years, averaging only

22 pawners.  The effective population size (N,) equals only 16 fish for the 1997-00 return years, and
tota population size (N) is 78 for the same years. Because the population meets one very high risk
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criterion (low population sze, N, < 50 or N < 250) and isin a chronic decline Situation, the risk of
extinction is judged to be high.

HAMMA HAMMA RIVER

The annua average estimated Hamma Hamma system escapement over the past four yearsis 175,
ranging from 104 to 259 spawners. The effective population size (N,) equals 126 fish for the 1997-00
return years, and total population size (N) is 630 for the same years. Because the population meets one
high risk criterion (population size, N, < 500 or N < 2,500) and is currently increasing relative to the
low years from 1987-1993, the risk of extinction isjudged to be moderate.

DUCKABUSH RIVER

The estimated escapement in the Duckabush River ranges from 92 to 464 over the last four years,
averaging 314 spawners. The effective populaion size (N,) equals 226 fish for the 1997-00 return
years, and total population size (N) is 1,131 for the same years. Though escapements have declined
subgtantidly since the 1970s, the current escapement levels are higher than the low levels experienced
from 1984 through 1990. The recent population size for this stock (N, < 500 or N < 2,500) indicates
that the risk of extinction for Duckabush summer chum is moderate.

DOSEWALLIPS RIVER

The 1997 through 2000 annua average escapement was 499 spawners, ranging from 47 to 1,260.
The effective populaion size (N,,) equals 359 fish for the 1997-00 return years, and total population
sze(N) is 1,795 for the same years. Escapements have increased substantially over the lows
experienced in the 1980s, however, the recent population size for this stock (N, < 500 or N < 2,500)
indicates that the risk of extinction for Dasewallips summer chum is moderate.

BIG/LITTLE QUILCENE RIVERS

Escapement estimates averaged 5,024 spawners (range of 3,057 to 7,903) for the Big/L.ittle Quilcene
summer chum stock for the 1997 through 2000 return years. The combined (including broodstock
removals) tota effective population sze (N,,) equals 3,617 fish for the 1997-00 return years, and the
total population size (N) is 18,086 for the same years. These recent returns likely were affected by the
existing supplementation project begunin 1992. Based on an increasing escgpement trend and the
large recent escapements, the current extinction risk for this stock is low.
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SNOW /SALMON CREEKS

From 1997 through 2000, escapement estimates averaged 869 spawners (range of 528 to 1,171) for
the Snow/Salmon stock. The effective population size (N,,) equals 626 fish for the 1997-00 return
years, and total population size (N) is 3,128 for the same years. The recent return estimates were
affected by returnsto the existing supplementation project begun on Samon Creek in 1992. Since the
stock (with two streams combined) has experienced increasing overall escapements in recent years and
average escgpement exceeds the population size risk criteria, the current risk of extinction isjudged to
be low.

JIMMYCOMELATELY CREEK

Escapements for Immycomelately Creek for the past four years annualy averaged 55 spawners (range
of 7to 98). The effective population size (N,) equals 40 fish for the 1997-00 return years, and total
population size (N) is 199 for the same years. Because of the precipitous decline of this stock and
populaion Szes meeting the very high risk criteria (N, < 50 or N < 250), the risk of extinction is judged
to be very high.

DUNGENESS RIVER

Summer chum spawner information comes from observations made in the course of collecting data on
chinook and pink salmon as part of ongoing stock assessment and recovery efforts for these two
gpecies. More detailed information is needed before extinction risk can be evaluated and, in the
interim, the Dungeness River stock risk israted to be of specid concern.

ADDRESSING STOCK ASSESSMENT INFORMATION NEEDS

As noted in section 3.5.12 of the SCSCI, success of the implementation plan is dependent on
gpplication of the best current data and data anays's to the management of the summer chum salmon
resource. Severa stock assessment information needs identified in section 3.5.12 have been addressed
by the co-managers during 1999 and 2000, including the following.

» Thefrequency of escapement surveys has been improved as surveys are conducted on aweekly
bags; thiswill contribute to better escapement estimates.

» Age composition information is being collected for each management unit from spawned out chum on
the spawning grounds; over time as sufficient data is collected, it can be used to develop estimates of
age-specific returns and lead to improvement of productivity estimates for each management unit.
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» Stray rates and contribution of supplementation-origin adults to natura spawning escapement is being
determined through marking programs and sampling for marks on the spawning grounds of more
sreams than in the past; however, additiona funding is needed to expand escapement surveys for
mark sampling.
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3 - HARVEST MANAGEMENT

The following section summarizes the harvest management actions, and results of those actions, rdative
to summer chum salmon, in the year 2000. The year 2000 isthe first year in which the Base
Conservation Regime (BCR) was implemented and the results can generally be described as very
good. Table 11 provides an overview of the preseason estimates which triggered the various
management responses, as well as the post-season estimates of results. 1t should be noted however
that some of the information presented is preliminary and subject to revision, once commercid catch
data are verified and recreationd catch data are included. Table 12 shows summer chum saimon
harvest by management unit and fishery, and Table 13 provides an overview of exploitation rates,
relative to the BCR targets, for 1999 and 2000.

Table 11. Post-season assessment of forecasts, recruitment, and escapement by summer chum salmon harvest
management unit in the year 2000.

M anagement Mainstem

Category Sequim Discovery Quilcene Hood Canal SE Hood Canal
Preseason Recruit

Forecast 82 710 3,945 2,601 442
Postseason Recruit

Estimate! 55 879 6,628 2012 749
Forecast Error 49.1% -19.2% -40.5% 29.3% -41.0%
Expected

Escapements 2 50 802 4,157 1,793 655
Est. Escapement 55 876 5,898 2,005 746
Escapement Target

Exceedance 9.6% 9.3% 41.9% 11.8% 14.0%
Estimated

Exploitation Rate 0.0% 0.3% 11.0 0.3% 0.4%

1 Post season recruit estimates are preliminary and will be revised upwards when recreational harvest estimates

are added.
Expected escapements are generally those that would result from application of BCR expected exploitation
rates. Inthe case of Quilcene, it was assumed that up to 50% of the entry after mid-September could have

been considered “harvestable”.
|
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Table 12. Summer chum salmon harvest, by management unit and fishery !

Fishery Sequim Discovery Quilcene Mainstem Hood Canal SE Hood Canal
Canada 0 2 17 5 2
U.S. Mixed 0 1 6 2 1
Terminal 0 0 0 0 0
Extreme Terminal 0 0 707 0 0

! Post season harvest estimates are preliminary and will be revised upwards when recreational harvest estimates
are added.

Table 13. Post season assessment of exploitation rates for 1999 and
2000, relative to BCR target levels.
Exploitation Rates

Management Unit BCR Target 1999 Est. 2000 Est.!
Sequim 8.8% 0.0% 0.0%
Discovery 8.8% 0.8% 0.3%
Chimacum n/a 0.0% 0.0%
Quilcene 15.2% 8.9% 11.0%
Mainstem HC 10.9% 78% 0.3%
Southeast HC 12.6% 8.0% 0.4%
1 Based on preliminary harvest data; recreational catch not included.

PRESEASON ESTIMATES AND PLANNING

Preseason forecasts for 2000 indicated that the Sequim, Discovery and Mainstem Hood Canal
management units (MU) abundance would fall short of the criticd threshold, to varying degrees. The
preseason forecasts are presented in the Hood Cand and Strait of Juan de Fuca Framework
Management Plans (PNPTC and WDFW 2000, and PNPTC, WDFW, Makah Tribe 2000). There
was no preseason testing for “flags’ relative to individua populations within the Mainstem Hood Candl
MU, because the entire MU was aready predicted to be below its critica threshold.

Preseason planning by the co-managers, in the PFMC/NOF process, focused on harvest management
provisonsfor U.S. fisheries which were generdly adopted in conformity with those found in Tables
3.29 - 3.34 of the SCSCI. Following co-manager consultation and review of fishery proposds, no
additional measures were identified to address units predicted to be below the critica threshold.
Provisons not implemented in 2000 included the reease of chum sdmon in Area 4 troll and
recregtiond fisheries, the release of chum samon in Area 10 recreationd fisheries, and release from
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treaty Indian seinesin Areas 7 and 7A. However, there appears to be no indication, given presently
available data, that any sgnificant numbers of summer chum salmon were caught in these fisheries. A
detailed description of the adopted measures for termina areas can be found in the co-managers joint
reports on the 2000 Management Framework Plan and Samon Runs Status for each of the two Puget
Sound regions concerned. Strait of Juan de Fuca (PNPTC, WDFW, Makah Tribe 2000); and Hood
Cand (PNPTC and WDFW 2000). For pre-termina fishery plans and agreements, a summary can be
found in the Summary Fishing Agreements for Treaty and Nontreaty Fisheries in the Ocean, North of
Cape Falcon, and in Puget Sound (WDFW and Western Washington Treaty Tribes 2000).

INSEASON AND POST-SEASON ESTIMATES AND MANAGEMENT ACTIONS

Edtimated exploitation rates for Canadian fisheries were well below the level of BCR, however it
should be noted that the estimated mortdity resulted solely from PSC test fisheries. In U.S. mixed
stock areas the exploitation was dso well below the BCR leve. Findly, intermind areasthe
exploitation wasnil.

Postseason estimates of recruitment indicated an over-prediction for the Sequim and Mainstem Hood
Cand MUs, and an underprediction for the Discovery, Quilcene and SE Hood Cand MUs (Table 11).
The preliminary postseason estimates of abundance (estimates will increase when recrestiona harvest
estimates become available and are added to the totd) indicate that only the Sequim and Maingem HC
MUs were below the critical abundance threshold.

During the season, no changes were made from the initialy adopted plans. Using provisions of the
BCR, an inseason projection of escapement to the Quilcene MU was made. The projection indicated
that escapement would be significantly above the thresholds provided in the SCSCI for fishery
modification. However, a decison was made inseason to not increase treaty gillnet fishing days for
coho harvestin Area 12A. Ingtead, provisions were made for coho harvest in the Quilcene River,
immediately beow the hatchery.

With the exception of the Quilcene MU, where separate management provisions apply, escapement
rates varied between the MUs, ranging from 99.6% to 100%. In the Quilcene MU, the escapement
rate was 89%. Therefore, fisheriesin 2000 did not exacerbate conditions for any of the units whose
abundance was below the critical threshold.

INFORMATION SOURCES

Harvest contributions were estimated using the same methods as those used during the preparation of
the SCSCI. No additional information became available for use in this task.
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Assessment of surviva to recruitment, by age was not possible for the return of year 2000, however
age a return information is being collected and andyzed for this purpose (see Biologica Data sub-
section above in Stock Assessment section).

Escapement monitoring met or exceeded the requirements of SCSCI. Quality of data used to
estimated escapements was judged good in al cases (see Appendix Report 1).

Harvest information was based on a number of sources. For Canadian fisheries, catches were reported
by PSC (Pieter VanWill- PSC, personal communication to Nick Lampsakis). For pre-termina and
termina USfisheries, the co-managersrelied of fish ticket data. For US recregtiond fisheries, the co-
managers will be relying on catch record expanded information, when it becomes available (expected in
the fal of 2001).

MONITORING

In addition to catch record data, pre-termina and termina area commercia catches were sampled a
buying stations, as part of CWT recovery program, and any chum salmon were recorded. In
recregtiona fisheries, sampling was used primarily in Area 5 to estimate encounters (WDFW 2000).

No biologica datawere collected in fisheries, primarily because of the scarcity of caich and the
difficulties involved in setting up biologica sampling programs for very smdl numbers of fish (1-2 fish
per stratum).

COMPLIANCE AND ENFORCEMENT

Compliance by the parties was as specified in the SCSCI. All parties adopted regulationsin
accordance with the preseason plan and SCSCI. Implementation enforcement indicated no significant
violations.

In the Strait of Juan de Fucaand Hood Cana termind and extreme termina areas where summer chum
sdmon are likely to be present in significant quantities, additiona fishery patrol efforts were directed by
the treaty Tribes and WDFW. More specifically, areas covered during the months of August and
September, included Dungeness Bay, Sequim Bay, Discovery Bay, Quilcene Bay and River, Area 12C
and numerous rivers where summer chum salmon would be present.

Tribd patrol officers placed particular emphasis on contacting triba fishers, to inform them of the need
to rlease dl live chum sdmon. An effort was aso made to ingpect catches, where availlable, during
nearshore fishing operations. No tribd fishery citations reaing to summer chum salmon were issued.

WDFW enforcement personnel conducted emphasis patrols on the coho-directed sport fishery in the
Big Quilcene River during the 2000 season. Between August 25 and October 9, officers contacted
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312 fishers (tribal and non-tribal) and wrote 62 citations. The overal assessment was that this was an
orderly fishery, the area closure on the lower river (downstream of Rodgers Street) to protect summer
chum worked well, and compliance improved as citations were issued.
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4 - ARTIFICIAL PRODUCTION

Artificid production (hatchery) techniques may be used to supplement currently depressed wild summer
chum populations or to reintroduce summer chum into streams where the origina population no longer
exigs. When properly implemented, supplementation and reintroduction can be powerful tools which,
in combination with harvest and habitat management actions, can contribute to the recovery or
restoration of naturally-producing populations. As described in section 3.2 of the SCSCI, the intent of
supplementation of summer chum in the Hood Canad Region isto reduce the short term extinction risk
to summer chum populations and to increase the likelihood of their recovery.

This section of the annua report is organized to provide background information for Sx ongoing
supplementation and two ongoing reintroduction projects, including a brief history, an overview of
project monitoring and evaluation, and a perspective on the Hatchery and Genetic Management Plans
prepared for each project. Individua reports are aso provided for each project which include more
detailed information on annua production and monitoring and evaluation, aswell as agenerd program
assessment.

BACKGROUND
HISTORY OF PROJECTS

Conggtent with the SCSCI, supplementation has been applied as a strategy to help recover summer
chum populationsin Hood Cand and the eastern Strait of Juan de Fuca since 1992. Programsinitiated
in 1992 include Big Quilcene River, Lilliwaup Creek, and Salmon Creek supplementation projects.
Re-introduction of summer chum into Chimacum and Big Beef creeks began in 1996; summer chum
adults returned to these streams during 1999 and 2000. Supplementation programs were aso initiated
on Hamma Hamma River in 1997, on Jmmycomeately Creek in 1999, and on Union River in 2000.
All of these summer chum recovery programs are on-going. Cooperators participating in the projects
include Hood Cand Salmon Enhancement Group (HCSEG), North Olympic Samon Codlition
(NOSC),Wild Olympic Sdmon (WQOS), Long Livethe KinggLLTK), and the U.S. Fish and Wildlife
Service (USFWS).

PROJECT MONITORING AND EVALUATION

Critica objectives of the SCSCI include the monitoring and evaluation of the effects of supplementation
on the naturd summer chum populations and of the effectiveness of the programsin the recovery of
summer chum (see section 3.2.2.4 of the SCSCI). The basic gpproach is to collect information that
will help determine 1) the degree of success of each project; 2) if a project is unsuccessful, why it was
unsuccessful; 3) what measures can be implemented to adjust a program that is not meeting objectives
for the project; and 4) when to stop a supplementation project.

SCSCI - Supplemental Report No. 3 December 2001
4 - Artificial Production 22



Each project isto be fully consstent with the intent and implementation of the monitoring and evauation
component for supplementation programs identified in the SCSCI.  The recommendations for
monitoring and evauation in the SCSCI respond to concerns regarding the uncertainty of summer chum
supplementation and reintroduction effects by addressing the following four ements :

Element 1 - The estimated contribution of supplementation/reintroduction program-origin chum to
the natura population during the recovery process,

Element 2 - Changesin the genetic, phenotypic, or ecological characteristics of populations (target
and non-target) affected by the supplementation/reintroduction program;

Element 3- The need and methods for improvement of supplementation/reintroduction activitiesin
order to meet program objectives, or the need to discontinue a program because of failure to meet
objectives, and

Element 4 - Determination of when supplementation has succeeded and is no longer necessary for
recovery by collection and evauation of information on adult returns.

The description of monitoring and evauation activities for each supplementation and reintroduction
project are provided below in individual project reports, consistent with the above eements and as
more fully described in the SCSCI.

HATCHERY AND GENETIC MANAGEMENT PLANS

The Sustainable Fisheries Divison of the National Marine Fisheries Service (NMFS) worked with
Pecific Northwest fish management agencies to develop atemplate for completing Hatchery and
Genetic Management Plans (HGMPs) that would provide information necessary for ESA and other
hatchery evauation processes. On abroader scae, NMFS anticipates usng the HGMP to eva uate
“take’ associated with hatchery operations pursuant to recently proposed section 4(d) rules that would
dlow limitation of take prohibitions for hatcheries with gpproved HGMPs. An additiond important
purpose of the HGMPsis the creation of a source for comprehensive hatchery program information for
usein regiond fish production and management planning by federd, ate, and tribd managers.

The HGMP provides athorough description of each hatchery operation including the facilities used,
methods employed to propagate and rel ease fish, measures of performance, status of ESA-listed stocks
that may be affected by the program, anticipated listed fish “take’ levels, and descriptions of risk
minimization mesasures gpplied to safeguard listed fish.

During 2000, HGMPs were prepared by WDFW and the U.S. Fish and Wildlife Service (USFWS)
and submitted to NMFS for the following summer chum supplementation and reintroduction programs
in the eastern Strait of Juan de Fucaand Hood Canal aress.
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Supplementation Programs Reintroduction Programs

Jmmycomdately Creek Chimacum Creek
Samon Creek Big Beef Creek
Quilcene River

HammaHammaRiver

Lilliwaup River

Union River

A copy of esch HGMP is available a8 NMFS Northwest Region web Ste at “www.nwr.noaa.gov/”.

The HGMPs are now being evaduated by NMFS for their compliance with criteriaincluded in limit 5 of
the ESA 4(d) Rule. In addition, information in the HGMPs, the SCSCI, and other sources were used
by NMFS in the preparation of aBiologica Opinion on the Hood Canal summer chum salmon
supplementation and reintroduction programs and artificia propageation programs producing other
sdmonid species within the Hood Cand summer chum Region boundary. The opinion will serveasa
primary reference for future NMFS eva uations and determinations through the 4(d) permitting process.

INDIVIDUAL PROJECT REPORTS

Individua project reports are presented for each supplementation and reintroduction project in the
Hood Cand and Strait of Juan de Fucaregions. Appendix Report 3.2 of the SCSCI provides
descriptions of the Big Quilcene, Lilliwaup, Hamma Hamma, Big Beef Creek, Sdmon Creek, and
Chimacum Creek programs, including program objectives, broodstock and production data through
brood year 1998, and operating procedures and objectives. Summaries and overviews are provided
below for each of these programs which update information in the SCSCI Appendix Report 3.2
through brood years 1999 and 2000. Union River (Hood Cand) and Jmmycomelately Creek (Strait
of Juan de Fuca) supplementation programs were initiated after completion of the SCSCI. Therefore,
more detailed descriptions of these two projects are included here and, like the SCSCI Appendix
Report 3.2, describe program objectives, broodstock and production data, and operating procedures
and objectives. Findly, for each project, monitoring and eva uation results are described and a brief
generad program assessment is provided.
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HooD CANAL REGION
B1G QUILCENE RIVER

A supplementation program was started in 1992, in response to the critical condition of the stock and
to take advantage of ayear expected to be rdatively strong in the Hood Cana summer chum return
cycle. The program is operated by the USFWS at the Quilcene Nationd Fish Hatchery (QNFH). To
date, over 3,700 summer chum adults have been spawned for supplementation and dmost 3 million fry
have been released into the Big Quilcene River. It is gpparent that the Big Quilcene supplementation
project has contributed to increased returns observed for this stock. Since 1996, the Quilcene program
has aso contributed eggs and fry to support the re-introduction program for summer chum a Big Beef
Creek.

ANNUAL PRODUCTION

A summary of the production for each brood year of the project is presented in Table 14.

Table 14. Quilcene National Fish Hatchery summer chum supplementation program data - 1992-2000.
Broodstock Retained Natural # Fed Release

Brood Spawner Per cent Fry Size

Year #Males  #Females Total s Removed released (gms) Release Date

1992 225 186 411 320 56.2 216,441 105 4/13/93

1993 19 17 36 97 271 24,784 146 3/30/H4

194 184 178 362 349 509 343,550 106 3/27/95

1995 243 256 499 4,029 110 441,167 106 3/27/96

1996 438 333 771 8479 84 612,598 134  4/10/97

1997 296 261 B57 7,339 71 340,744 162 4/2,4/15/98

1998 313 231 544 2,244 195 343530 128 3/8,3/22,4/2/99

1999 81 89 170 2,982 54 181,711 103 39, 3/24/00

2000 187 195 382 5,126 6.9 414,353 101 3/5,3/19/01

The condition factor (K=10,000x weight/length®) of fry for brood year 2000 was measured on March
5and 6. For 100 fish measured, mean K iy jengtn = 0.708 (std.dev. =0.0709), and mean
K fork length =0.801 (Std dev. = 0090)

The trandfers of summer chum eyed eggs and fry from the Quilcene NFH to Big Beef Creek for brood
years 1996 through 2000 are summarized in Table 15.
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Table 15. Summer chum transfers from
Quilcene NFH to Big Beef Creek.

Brood Y ear Fry Eyed Eggs
1996 40,000 168,000
1997 0 157,000
1998 0 217,465
1999 0 40,298
2000 0 55,500

MONITORING AND EVALUATION

Fish marking, mark recovery and adult returns - Beginning with brood year 1997, (3-year olds
returning in 2000) the summer chum fry released at Quilcene NFH were adipose-clipped to identify
returning adults as hatchery-origin fish. Sampling results showed an estimated 60.8% of dl returning
three-year-olds were fin-clipped and therefore were of hatchery origin (see caculation at bottom of
Table 16). The mark rate on the 1997 brood release was 91.9%, s0 the estimated return of hatchery
origin age-3 chum in 2000 is 428 adults ([0.1175%5,508] x[0.608+0.919] = 428). Asadultsreturnin
subsequent broods, more complete results that define the contribution of supplementation-origin fish will
be obtained. Table 17 describes adult returns to the Big Quilcene River by originating brood; the
esimates are of combined supplementation-origin and naturd-origin fish.

Table 16. Summer chum mark sampling in Big Quilcene system, 2000.

Observed age from scales
Source Sampled  Marksobserved Age3 Age4 Undeter minable
Spawned carcassesin river 12 2 6 35 1
Mortalities recovered in fishery 10 3 3 7 0
Spawned/died at hatchery 392 26 42 Al 9
Total 444 31 51 383 10

(11.75%) (88.25%)
Note: If 51 of the sampled fish are three-year-olds and 31 marks were observed in the sample, then the estimated

rate of marked threezear-ol dsis 60.8% ” 3:L/51| x100 = 60.8%2.
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Table 17. Big Quilcene River summer chum salmon brood returns, related to originating brood.

Brood Total adults ~ Hatchery Resulting escapement, number af age Total resulting
year contributing® release 2yr 3yr 4yr Syr escapement
1988 120 0 707 93 800
1989 1 0 24 24 9 57
1990 6 0 0 8 44 0 52
1991 49 0 8 651 189 0 848
1992 732 216,441 7 4,339 8,712 363 13421
1993 136 24,784 0 365 484 14 863
1994 741 343,550 173 7,015 936 0 8124
1995 4520 441,167 35 1831 1,239 0 3105
1996 9,189 612,598 7 1913 4,861 6,781
1997 7,896 340,744 0 647

! Includes natural spawners and hatchery broodstock.

Genetic and age sampling - The co-managers continued GSl alozyme and/or DNA collections of
summer chum, including samples from Big Quilcene River during 2000 and Little Quilcene River during
1999 and 2000 (see Tables 5 and 6 in Stock Assessment section). Recent GSI samples have not yet
been analyzed. Scales were aso sampled to age the fish (see Tables 5, 6, 8, 9 and 17).

Hatchery survival rates- The SCSCI and the HGMP prepared for the Quilcene NFH program
edtablish surviva rate objectives during incubation and rearing. The following surviva rate objectives
for each life Sage are applied to al programs, these rates are used as criteria for measuring the
effectiveness of each program:

Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg
Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

During 1999 and 2000, the Quilcene NFH summer chum program was successful in meeting the on-
dation surviva rate objectives. During 1999, surviva at the Quilcene facility was 84.4%

from green egg to release; 90.0% from green egg to eye-up, 100% from eye-up to swim-up, and
93.8% from swim-up to release. During 2000, surviva rates were 85.0% from green egg to release;
92.6% from green egg to eye-up, 99.4% from eye-up to swim-up, and 93.5% from swim-up to
release.

Hatchery operations - Records of fish culture activities are regularly maintained and compiled.
Information available includes protocols and procedures used; temperature unit records by
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developmentd stage; ponding, feeding, rearing and release data; production numbers, surviva
estimates, Szes a release, and recommendations for facility or protocol improvements.

Broodstocking and egg sources - To represent the demographics of the donor population, Quilcene
broodstock were collected as the fish arrived in Quilcene Bay and/or at a permanent trap operated by
US Fish and Wildlife Service at QNFH.

Since the inception of the supplementation program in 1992, age and length information has been
collected from adults processed at the hatchery. No trendsin age or length are gpparent (see Tables
18 and 19). The high mean ages of source adultsin 1992 and 1993 (Table 19) reflect the strength of
the 1988 brood year.

Table 18. Mean fork length of adult summer chum to Big Quilcene, hatchery observations
applied to total return.

Mean fork length, mm

Sour ce adults Returning adults
Sour ce brood Females Males Females Males
1989 599 634
1990 642 628
1991 639 669
1992 620 659 649 704
1993 624 644 656 687
1994 632 666 621 649
1995 602 641 665 703

Table19. Mean age of adult summer chum to Big Quilcene, hatchery observations applied to

total return.
Mean age

Source Sour ce adults Returning adults
brood Combined Females Males Combined Females Males
1989 353 401 3.25
1990 3.70 4,00 3.63
1991 3.20 317 3.22
1992 3.93 3.99 3.88 371 3.67 373
1993 451 4.69 435 353 358 349
1994 3.07 3.05 3.09 3.09 311 3.07
1995 304 3.03 3.05 3.38 345 333

Fish Health - Fish hedth was monitored by a USFWS fish hedth specialist in accordance with
procedures in the co-managers  disease contral policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens, there was no significant mortality to
unknown causes, and fish hedlth condition of fry prior to release was good. Infectious hematopoietic
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necrogs virus (IHNV) was isolated from adult summer chum sampled in 1999, but was not detected in

their progeny.

GENERAL PROGRAM ASSESSMENT

High levels of adult returns appear to be associated with the supplementation program. In fact,
escapement of the Big/Little Quilcene stock has exceeded the escapement criterion for program
reduction. The criterion isthat the annud tota of hatchery-origin and naturd-origin escapement exceed
the mean 1974-1978 escapement for four consecutive years (section 3.2.2.b of SCSCI). The
Big/L.ittle Quilcene mean escapement for 1974 through 1978 is 2,607 spawners. Table 20 shows
annua escapement exceeds that leve every year, beginning in 1995, the first year of adult returns from
the supplementation project. Discussions are on-going to determine the appropriate scale of future

releases from Quilcene NFH.

Table 20. Total escapement to Big and
Little Quilcenerivers (natural spawners

and hatchery spawned).
Return year Total escapement
1974 839
1975 2,273
1976 3,533
1977 1,594
1978 479
mean 74-78 2,607
1992 743
1993 148
1994 722
1995! 4574
1996 9,515
1997 7,903
1998 3,053
1999 3,237
2000 5,898

1 First year of returns from
supplementation program.

The following outline describes how the Quilcene supplementation project has addressed the program
objectives described in section 3.2.3.4 of the SCSCI.

Objective 1: Stabilize or increase the number of summer chum returning.

» The program has been successful in building the returns to stable level s with escapements exceeding
3,000 fish every year since adult returns from supplementation began in 1995 (Table 20).
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Objective 2: Boost numbers of naturally produced fish. Procure up to 170 spawning pairs to produce

aninitid fry rlease leve of 389,000.

* Assessment of naturdly produced fish numbers awaits results from the adipose-fin-clipping of al
Quilcene supplementation released fry beginning with brood year 1997. Thefirst year of 3and 4
year old returns occursin 2001.

» The program has been successful in procuring brood stock and maintaining release levels at target
levelsin most years (Table 14).

Objective 3: Monitor and eva uate the effectiveness of the supplementation program, as measured by

consistency with criteria set forth in section 3.2.2.3 (of SCSCI). Report results of program each year.

» Monitoring and evauation of the supplementation program is reported above in this Quilcene project
report. The program is consstent with the aforementioned supplementation criteria

Objective 4: Decrease fed fry release levels when combined hatchery and wild-origin returns have

exceeded 2,607 adults over four consecutive years.

» The combined hatchery and wild-origin returns have exceeded 2,607 adults for four consecutive
years and discussions are now ongoing to determine the appropriate scale of future fed fry releases.

Objective 5: Future congderation will be given to the option of continuing supplementation at aleve
that will support tribd tresty fishing opportunity.
* There has been no decision to modify the program by the co-managers.

Objective 6: Monitor returns to determine if supplementation is gppropriate and warranted in the future.
* Returns are being monitored (see Stock Assessment section for detalls).

Objective 7: Manage the Little Quilcene as awild production area.
» Thereis currently no supplementation program in the Little Quilcene River which is being managed as
awild production area

Objective 8: Support reintroduction of summer chum into Big Beef Creek.
 Support for Big Beef reintroduction is being provided.

Objective 9: Establish Quilcene stock in Big Beef Creek to reduce risk of extirpation by spreading that
risk between two watersheds.
 Support for the establishment of Quilcene stock in Big Beef Creek is being provided.

BIG BEEF CREEK
The Big Beef Creek project began with brood year 1996 when Quilcene stock summer chum eyed

eggs were transferred from Quilcene Nationd Fish Hatchery (QNFH) to Big Beef Creek to initiate and
support the reintroduction of a summer chum population there.
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ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 21.

Table 21. Big Beef Creek summer chum reintroduction program, brood years 1996-2000.

No. eggsreceived

Brood year from QNFH No.fed fryreleased  Release size (gm) Release date
1996 168,000* 204,000 05-0.7 2/7,3/7/97

1997 15,7000 100,280 038 2/9/98

1998 21,7465 214,936 11-16 2/23, 3/15, 3/29/99
1999 4,0298 39,800 14 3/10/00

2000 81,672 80,550 14-18 2/26, 3/13/01

1 Also received 40,000 swim-up fry from QNFH.
2 Includes 26, 172 eyed eggs from Big Beef Cr. fish and 55,500 eyed eggs from QNFH.

MONITORING AND EVALUATION

Fish marking and mark recovery - Beginning with brood year 1998, the otoliths of summer chum
sdmon embryos produced in the reintroduction program on Big Beef Creek were thermally mass-
marked (otolith-marked) prior to release as fry to digtinguish them from other summer chum returning to
Big Beef Creek. During 1999 and 2000, a permanent trap was operated throughout the summer chum
return to enumerate spawners and to collect information on fish origin and age composition (see Section
2, Stock Assessment). Beginning in 2001, examination of otoliths recovered from spawned adults will
provide a method to separate the number of reintroduction (hatchery) fish from the number of naturaly
gpawning (wild) fish and/or strays from other supplementation programs and assists in determining the
contribution of the reintroduction program to the summer chum population.

Adult returns - The Big Beef Creek reintroduction program began contributing to the return of adult
summer chum during 1999 and 2000, providing the first returns of summer chum to Big Besf Creek

sncethemid-1980's. An estimated 4 jack (age 2 males) summer chum returned to Big Beef Creek
during fal 1999 and 20 summer chum (9 males, 11 females) returned during fall 2000.

Genetic and age sampling - The co-managers continued GSI dlozyme and/or DNA collections of
summer chum in the Region, induding samples from Big Besf Creek during 2000 (see Table 5 in Stock
Assessment section). Recent GSI samples have not yet been analyzed. Scales were aso sampled to
agethefish (Tables5and 9).

Hatchery survival rates - The SCSCI and the HGMP prepared for the Big Beef Creek program
edtablish surviva rate objectives during incubation and rearing. The following surviva rate objectives
for each life stage are gpplied to dl programs, these rates are used as criteria for measuring the
effectiveness of each program:
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Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg

Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

During 1999 and 2000, the Big Beef Creek summer chum program was generally successful in meseting
the surviva rate objectives. During 1999, surviva at the Big Beef Creek facility was 99% from eyed
egg to reease. During 2000, survivd rates were 97% from green egg to eye-up, 99% from eye-up to
swim-up, and 99% from swim-up to release (pers. comm., S. Schroeder, WDFW).

Hatchery operations - Records of fish culture activities are regularly maintained and compiled.
Information available includes protocols and procedures used; temperature unit records by
developmentd stage; ponding, feeding, rearing and release data; production numbers, surviva
estimates, Szes a release, and recommendations for facility or protocol improvements.

Broodstocking and egg sources - During 1999, al summer chum eggs were collected from Quilcene
stock and transferred in from QNFH. During 2000, atotal of 26,890 green eggs were obtained from
female summer chum returning to Big Beef Creek and 55,500 eyed eggs were transferred in from
QNFH. During 1999 and 2000, fry were successfully reared, exceeded the target average size of 1
gram and were released during February and March each year. During 2000, eyed eggs from Quilcene
stock and eyed eggs from femaes returning to Big Beef Creek received differentid otolith marksto
identify the two groups upon return as adults.

To represent the demographics of the donor population, 100% of the summer chum returning to Big
Beef Creek were used as broodstock and Quilcene broodstock were collected as the fish arrived in
Quilcene Bay and/or at a permanent trap operated by US Fish and Wildlife Service & QNFH (see Big
Quilcene River, aove).

Fish health - Fish health was monitored by a USFWS fish hedlth specidist in accordance with
procedures in the co-managers disease control policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens, there was no significant mortality to
unknown causes, and fish hedth condition of fry prior to release was good.

GENERAL PROGRAM ASSESSMENT

The Big Beef Creek summer chum reintroduction program has generdly been successful in collecting a

representative sample of brood stock from the Quilcene River summer chum population. Project adult

returns for the first two years have been low; however, it istoo early to judge adult return success. The
co-managers will continue to monitor the adult returns. Consistent with the standards set in the SCSCI

and HGMP, the expected duration of the program isamaximum of 12 years (3 generations) beginning

with brood year 1996.
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The following outline describes how the Big Beef reintroduction project has addressed the program
objectives described in section 3.2.3.4 of the SCSCI.

Objective 1: Release Quilcene River-origin fry into the historical habitat of the Big Beef Creek

population. Monitor adult returns from the initid releases and evauate the natural spawning success.

* Quilcene River fry have been released in Big Beef Creek since the program began with brood year
1996 (Table 21). Adult returns have been monitored (Table 1 and Appendix Report 1) and natural
pawning success will be monitored based on sampling to differentiate supplementation-origin,
otolith-marked returning adults from naturd-origin returning adults.

Objective 2: Determine if self-sustaining, viable population has been established.

* Continued monitoring of the adult returns will provide the basis for determining success in establishing
asdf-sugtaining, viable population.

Objective 3: Develop and maintain, for up to 12 years (beginning in 1996), a population comprised of

supplemented and naturaly spawning fish.

» Programisdill in progress and it istoo early to judge successin developing and maintaining Big Beef
Creek population of fish.

Objective 4: Implement a study to identify and compare wild and hatchery-origin chum spawner
productivity, and surviva from out-migration to adult return. Monitor and evauate the effectiveness of
the supplementation program, as measured by consstency with criteria set forth in section 3.2.2.3 (of
SCSCI). Report the results of the program each year.

» No study wasimplemented in 1999 or 2000; the study would have been severdly limited by the low
adult returnsin those years. Monitoring and evauation of the supplementation program is reported
above as part of this program description. The Big Beef program is congstent with the
aforementioned supplementation criteria

LiLLIWAUP CREEK

A supplementation program began on Lilliwaup Creek in 1992 as a cooperative project between
HCSEG and WDFW. 1n 1994, LLTK assumed therole of the primary project operator. Through
1997, there were difficulties in collecting adequate numbers of brood stock from Lilliwaup Creek.
Attemptsin this regard were complicated by the lack of afish collection weir, low overal summer chum
return levels, and the presence (in odd-numbered years) of pink sdmon in the same stream areas as
summer chum. Beginning in 1998, WDFW was able to provide limited funding for this project,
dlowing for the ingtdlation of atrgp in the lower creek, increased agency assstance during fish
spawning, and increased monitoring and evauation of the supplementation program.

ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 22.
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Table22. Lilliwaup Creek summer chum supplementation program, brood years 1992-2000.

Broodstock
Brood Natural Per cent Fedfry Releasesize Release
year Males Females Total  spawners removed released (gms) date
1992 — — 18 0 16.70 20,000 04 March
1993 — — 10 72 1220 12,000 fed March
1994 — — 12 105 10.30 15,000 fed March
1995 — — 0 79 0.00 0 — —
1996 — — 12 40 2310 15,000 fed March
1997 1 7 18 10 64.30 14,200 10 3/1/98
1998 9 12 21 3 87.50 17,200 0.7 2/24/99
1999 7 6 13 0 100.00 17,400 15 3/11/00
2000 13 7 20 2 90.90 14,800 14 3/12/01

MONITORING AND EVALUATION

Fish marking and mark recovery - Beginning with brood year 1997, the otoliths of summer chum
salmon embryos produced in the supplementation program on Lilliwaup Creek were thermaly mass-
marked (otolith-marked) prior to release as fry to distinguish them from other summer chum returning to
Lilliwaup Creek. During 1999 and 2000, atemporary fish trgp was operated throughout the summer
chum return to enumerate spawners and to collect information on fish origin and age composition (see
Section 2, Stock Assessment). Beginning in 2001, examination of otoliths recovered from spawned
adults will provide amethod to separate the number of supplementation (hatchery) fish from the number
of naturdly spawning (wild) fish and/or strays from other supplementation programs and assist in
determining the contribution of the supplementation program to the summer chum population.

Adult returns - It is unknown whether the Lilliwaup Creek supplementation program has been
successful in contributing to the return of adult summer chum. Few summer chum continue to return to
Lilliwaup Creek and otolith mark andysisis not currently available.

Genetic and age sampling - The co-managers continued GSl dlozyme and/or DNA collections for
summer chum in the Region, including samples from Lilliwaup during 1999 and 2000 (see Tables 5 and
61n Stock Assessment section). Recent GSl samples have not yet been andyzed. Scaleswere dso
sampled to age the fish (Tables 5, 6, 8 and 9).

Hatchery survival rates - The SCSCI establishes survivd rate objectives for the program during
incubation and rearing. The following surviva rate objectives for each life stage are gpplied to dll
programs, these rates are used as criteria for measuring the effectiveness of each program:
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Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg

Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

During 1999 and 2000, the Lilliwaup Creek summer chum program was generaly successful in meeting
the survivd rate objectives. During 1999 and 2000, survivd & the Lilliwaup Creek facility exceeded
90% from eyed egg to release (pers. comm., S. Schroeder, WDFW).

Hatchery operations - Records of fish culture activities are regularly maintained and compiled.
Information available includes protocols and procedures used; temperature unit records by
developmentd stage; ponding, feeding, rearing and release data; production numbers, surviva
edimates, Szes at release, and recommendations for facility or protocol improvements.

Broodstocking and egg sources - To represent the demographics of the donor population at the
current extremely low population leves, the intent is to use 100% of the summer chum returning to
Lilliwaup Creek as broodstock. During BY 1999 and BY 2000, dl or nearly al of the summer chum
returning to Lilliwaup Creek were included in the supplementation program; in 2000, two summer chum
spawned downstream of the trap.

Fish health - Fish health was monitored by a WDFW fish health specidist in accordance with
procedures in the co-managers disease control policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens, there was no significant mortality to
unknown causes, and fish hedth condition of fry prior to release was good.

GENERAL PROGRAM ASSESSMENT

Adult return levels have not improved since the program began; escapements have been lessthan 40
spawnersin each of the last four years. Program operationa improvements begun in 1998 may lead to
future increased adult returns. Otolith mark analyss of returning adults will not be available until 2001.
The co-managers will continue to monitor the adult returns. Consistent with the standards set in the
SCSCI and HGMP, the expected duration of the program is a maximum of 12 years (3 generations)
beginning with brood year 1992.

The following outline describes how the Lilliwaup supplementation project has addressed the program
objectives described in section 3.2.3.4 of the SCSCI.

Objective 1: Develop and maintain, for up to 12 years (beginning in 1992), a population comprised of

supplemented and naturdly spawning fish.

» The population of returning adults has been dow to build (Table 1, Appendix Table 1). Program
operationa improvements begun in 1998 may lead to future increased adult returns.
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Objective 2: Boost numbers of naturdly produced fish using the indigenous population as a donor.
» Thenatura population is being used as a donor in a continuing effort to boost the population
numbers.

Objective 3: Monitor and evauate the effectiveness of the supplementation program as measured by

consistency with criteriain section 3.2.2.3 (of SCSCI). Report the results of the program each year.

» Monitoring and evauation of the supplementation program is reported above as part of this Lilliwaup
project report. The program is congstent with the aforementioned supplementation criteria.

HAMMA HAMMA RIVER

The Hamma Hamma multi-species sdmonid recovery project was developed by HCSEG with support
from others. Out of this effort evolved the Hamma Hamma supplementation project on John Creek, a
HammaHammaRiver tributary. A review of freshwater habitat conditions, summer chum
escapements, potential causes for decline in escapement, and current restoration effortsin Hood Cand
by the co-managers and cooperators, led to the recommendation to initiate a summer chum
supplementation project with brood year 1997.

ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 23.

Table 23. HammaHamma River summer chum supplementation program, brood years 1997-2000.
Broodstock .
Brood Natural Per cent Fedfry Releasesize
year Males Females Total  spawners removed released (gms) Releasedate
1997 9 5 14 104 118 12,000 10 3/1/98
1998 15 17 32 9% 24 2,800 10 3/15/99
1999 21 22 43 210 169 51,600 11-15 3/11, 3/25/00
2000 30 26 56 173 244 55,400 11-12 3/12,3/20/01

MONITORING AND EVALUATION

Fish marking and mark recovery - Beginning with brood year 1997, the otoliths of summer chum
sdmon embryas produced in the supplementation program on Hamma Hamma River were thermally
mass-marked (otolith-marked) prior to release as fry to distinguish them from other summer chum
returning to Hamma HammaRiver. During 1999 and 2000, spawning ground surveys were conducted
throughout the summer chum return to enumerate spawners and to collect information on fish origin and
age composition (see Section 2, Stock Assessment).
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Adult returns - Beginning in 2001, examination of otoliths recovered from spawned adults will provide
amethod to separate the number of supplementation (hatchery) fish from the number of naturdly
spawning (wild) fish and/or strays from other supplementation programs and assst in determining the
contribution of the supplementation program to the summer chum population. During 2000, only age-3
adults could have been otoloith-marked because otolith marks werefirst gpplied in 1997. Of 10 age-3
adults sampled during 2000, two were otolith-marked and eight were unmarked.

Genetic and age sampling - The co-managers continued GSl dlozyme and/or DNA collections of
summer chum in the Region, including samples from Hamma Hamma during 1999 and 2000 (see
Tables5 and 6 in Stock Assessment section). Recent GSI samples have not yet been analyzed.
Scaes have aso been sampled to age fish (Tables 5, 6, 8 and 9).

Hatchery survival rates - The SCSCI establishes survivd rate objectives for the program during
incubation and rearing. The following surviva rate objectives for each life stage are gpplied to all
programs, these rates are used as criteria for measuring the effectiveness of each program:

Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg
Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

During 1999 and 2000, the Hamma Hamma summer chum program was generdly successful in meeting
the survivd rate objectives. Survivd at the John Creek steand LLTK Lilliwaup Hatchery each
exceeded 90% from eyed egg to release (pers. comm., S. Schroeder, WDFW).

Hatchery operations - Records of fish culture activities are regularly maintained and compiled.
Information available includes protocols and procedures used; temperature unit records by
developmentd stage; ponding, feeding, rearing and release data; production numbers, surviva
edimates, Szes at release, and recommendations for facility or protocol improvements.

During BY 1998, there was a catastrophic loss of eggs and alevin at the John Creek remote Site due to
alanddide which affected the spring water source to the single remote site incubator (RSl) being used.
During BY 1999 and BY 2000, eggs from each femae summer chum were incubated and reared at
multiple Stes a John Creek. In addition, beginning with BY 1999, Hamma Hamma summer chum eggs
are incubated and initidly reared at both the John Creek remote steand LLTK Lilliwaup Hatchery to
further minimizerisk. All eggs are incubated at John Creek until eyed and then transferred to the LLTK
Lilliwaup Hatchery for otolith marking. About one-haf of the eggs are returned to RSIs a John Creek
to hatch and the eggs left a LLTK Lilliwaup are hatched, ponded at button-up, fed for one week, and
returned to John Creek where they are placed into raceways with the other Hamma Hammafish. All
fish are released asfed fry into John Creek. The John Creek and LLTK Lilliwaup groups received
differentid otolith marks to identify them upon return as adults.
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Broodstocking and egg sources - To represent the demographics of the donor population, summer
chum broodstock are collected as the fish enter the stream, proportiona to the timing, weekly
abundance, and duration of the total return to theriver. Fish not collected for broodstock spawn
naturaly in the Hamma Hamma River or John Creek.

Fish health - Fish health was monitored by a WDFW fish health specidist in accordance with
procedures in the co-managers disease control policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens, there was no significant mortality to
unknown causes, and fish heath condition of fry prior to release was good.

GENERAL PROGRAM ASSESSMENT

It gppears that the Hamma Hamma River summer chum supplementation program was generdly
successful in collecting a representative sample of brood stock from the natural Hamma Hamma River
summer chum population. Consistent with the standards set in the SCSCI and HGMP, the expected
duration of the program isamaximum of 12 years (3 generaions) beginning with brood year 1997. It
istoo early in the program to assess the success of adult returns. The co-managers are monitoring the
returns.

The following outline describes how the Hamma Hamma supplementation project has addressed the
program objectives described in section 3.2.3.4 of the SCSCI.

Objective 1: Determineif effective broodstock collection methods can be developed that will conform

to the criterion of this plan.

* 1n 1999, WDFW provided greater oversight and participation in the broodstocking effort leading to
amore effective collection of of brood stock throughout the run. Broodstocking is now congstent
with the specified operational criteria of the SCSCI (section 3.2.2.3) and the program has been
successful in meeting its broodstocking and production objectives (Table 23).

Objective 2: Develop and maintain, for 12 years (beginning in 1997), a population comprised of

supplemented and naturd spawning fish using hatchery and wild-origin broodstock.

» Projectisdill in progress but so far the population is being maintained (Table 23) and is expected to
grow in the future.

Objective 3: Boog the number of naturd fish in the Hamma Hamma

» Boog of naturaly spawning fish and development of a self-sustaining natural stock is expected to
occur over time. Successin meeting this objective should be determined by monitoring progress
over the course of the project.

Objective 4: Didribute production throughout gppropriate areas within the drainage to ensure that
available spawning habitat is utilized (e.g., John Creek).
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* Fry of the supplementation project are released into John Creek and pass down through the
avalable habitat in the lower Hamma Hamma River.

Objective 5: Monitor and eva uate the effectiveness of the supplementation program as measured by

consistency with criteriain section 3.2.2.3 (of SCSCI). Report the results of the program each year.

» Monitoring and evduation of the supplementation program is reported above as part of this Hamma
Hamma project report. The project is congstent with the aforementioned supplementation criteria

UNION RIVER

The Union River supplementation program is a cooperative effort between the Hood Cana Samon
Enhancement Group and WDFW and was initiated in brood year 2000. The strategy isto boost the
abundance of the Union River population to alow for transfers of surplus fish for areintroduction of
summer chum on the Tahuya River using Union River gock. The god isto reintroduce and restore a
hedthy, natura, self-sustaining population of summer chum in the Tahuya River. The supplementation
program, its god, objectives, and guiddines are presented in an HGMP congstent with the SCSCI.

The Union River supplementation program was initiated after completion of the SCSCI. Thus, amore
detailed description of this project is provided here and, like Appendix Report 3.2 of the SCSCI,
includes program objectives, broodstock and production data, and operating procedures and
objectives.

Thefollowing are objectives for the supplementation program on the Union River summer chum stock:

Objective 1 - Retain future options for supplementation of the Union River sock. Develop and
maintain, for 12 years (beginning in 2000), a population comprised of supplemented and naturally
gpawning fish using hatchery and wild-origin broodstock on the Union River.

Objective 2 - Boos the numbers of naturally produced fish in the Union River using the indigenous
population as the donor. Procure no greater than 50 % of the total annua number of returning femaes
when the anticipated spawning population exceeds 250 fish. If the anticipated spawning population is
less than 250, follow broodstock remova criteria set forth in the SCSCI for small population sizes.
Produce a maximum of 86,000 fed fry each year for release into the Union River.

Objective 3 - Monitor and evauate the effectiveness of the supplementation program. Report the
results of the program each year.

Objective 4 - Reintroduce summer chum into the Tahuya River. This can proceed when the Union
River stock (1) meets an identified spawner escapement objective, (2) provides the egg take needs of
any ongoing Union River supplementation program, and (3) provides a minimum of 25 pairs required
for areintroduction program. Tahuya River production levels and performance standards will be
described in an amended HGMP for the program.
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The current program is comprised of the following: (1) collection of summer chum broodstock a a
permanent trap a R.M. 0.3 on the Union River; (2) holding and spawning of broodstock at the trap
gte (3) trandfer of eggs and milt to WDFW George Adams Hatchery for fertilization and initid
incubation; (4) transfer of eyed eggs from George Adams Hatchery to remote site incubators (RSIs) at
Huson Springs facility on tributary to Union River with valitiona release from RSIsinto 16' x 3' x 3
fiberglass raceways, (5) transfer of swim-up fry from George Adams Hatchery to raceways at Huson
Springs facility; (6) rearing of fed fry to ~1 gram for release into Huson Springs and/or for transport to
alocation near the Union River estuary for release.

ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 24.

Table 24. Union River summer chum supplementation program, brood years 1997-2000.

Broodstock
Brood Natural Per cent Fedfry Releasesize
year Males Females Total  spawners removed released (gms) Releasedate
2000 30 32 62 682 83 75,876 1 2/21,2/27/01

MONITORING AND EVALUATION

Fish marking and mark recovery - Brood year 2000 was the first year of the Union River
supplementation program. The otoliths of summer chum salmon embryos produced in the program
were thermdly mass-marked (otolith-marked) prior to release as fry to digtinguish them from naturdly-
gpawned summer chum in the Union River. During 2000, a permanent trap was operated throughout
the summer chum return to enumerate spawners and to collect information on fish origin and age
composition (see Section 2, Stock Assessment).

Adult returns - Beginning in 2003, examination of otoliths recovered from spawned adults will provide
amethod to separate the number of supplementation (hatchery) fish from the number of naturaly
spawning (wild) fish and/or strays from other supplementation programs and assst in determining the
contribution of the supplementation program to the summer chum population.

Genetic age sampling - The co-managers continued GSI dlozyme and/or DNA collections of summer
chum, including samples from Union River during 2000 (see Tables5 and 6 in Stock Assessment
section). Recent GSI samples have not yet been analyzed. Scales were dso sampled to age the fish
(Tables 5, 6, 8 and 9).

Hatchery survival rates - The SCSCI and the HGMP prepared for the Union River program establish
surviva rate objectives during incubation and rearing. The following surviva rete objectives for eech
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life stage are gpplied to dl programs; these rates are used as criteria for measuring the effectiveness of
each program:

Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg
Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

The Union River summer chum program was generally successful in meeting the surviva rete objectives.
During 2000, surviva rates were 95% from green egg to eye-up a George Adams Hatchery, 99% and
99% from eye-up to swim-up a George Adams Hatchery and Union River facility, respectively, and
95% from swim-up to release (pers. comm., E. Jouper, WDFW).

Hatchery operations - Records of fish culture activities are regularly maintained and compiled.
Information available includes protocols and procedures used; temperature unit records by
developmentd stage; ponding, feeding, rearing and release data; production numbers, surviva
edimates, Szes at release, and recommendations for facility or protocol improvements.

During 2000, fry were successfully reared to the target average sze of 1 gram and were released during
February 2001 into Huson Springs and the Union River estuary. Two different otolith marks were
gpplied at George Adams Hatchery to identify, upon return as adults, the group transferred as eyed
eggs and the group transferred as swim-up fry.

Broodstocking and egg sources - To represent the demographics of the donor population, summer
chum broodstock are collected randomly as the fish arrive a atemporary fish trap, proportiona to the
timing, weekly abundance, and duration of the tota return to the river. Fish not retained for use as
broodstock are released upstream of the trap sSite to spawn naturaly.

Fish Health - Fish health was monitored by a WDFW fish health specidist in accordance with
procedures in the co-managers disease control policy. During 2000, summer chum broodstock were
sampled for the incidence of vird pathogens, significant mortdity to unknown causes was sampled for
histopathologica study, recommendations on fish cultura practices were provided based on the fish
hedlth condition and implemented, and fish health condition of fry prior to release was good.

A fish hedth exam was performed on 2/8/01 due to a noted increase in mortality in the raceways
containing RSI-hatched fish. The examination found bacterid gill disease with secondary infections of
coldwater disease and fungus. A bath trestment with hydrogen peroxide was performed as prescribed.
A follow-up fish hedlth exam on 2/22/01 found that the treatment was not effective, so a flow-through
treatment with potassum permanganate was performed with successful results. It was concluded that
the bacterid gill disease was caused by “sour water” conditions in the raceways. Recommendations
were made to change the configuration of the raceways to improve flow patterns, exchange rates, and
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maximize fish utilization of the entire raceway. These changes will be implemented for the 2001 brood
year.

GENERAL PROGRAM ASSESSMENT

It appears that the Union River summer chum supplementation program was generdly successful in
collecting a representative sample of brood stock from the natura Union River summer chum
population. Consistent with the standards set in the SCSCI and HGMP, the expected duration of the
program is amaximum of 12 years (3 generations) beginning with brood year 2000. The co-managers
will monitor the adult returns from fry released from the supplementation program.

The following outline describes how the Union supplementation project has addressed the program
objectives described at the beginning of this Union project assessment.

Objective 1: Retain future options for supplementation of the Union stock. Develop and maintain, for
12 years (beginning in 2000), a population comprised of supplemented and naturaly spawning fish
using hatchery and wild-origin broodstock on the Union River.

* Project initiated with brood year 2000.

Objective 2: Boos the numbers of naturdly produced fish in the Union River usng the indigenous

population as the donor. Procure no greeter than 50% of the total annual number of returning femaes

when the anticipated spawning population exceeds 250 fish. If the anticipated spawning population is

less than 250, follow broodstock remova criteria set forth in the SCSCI for small population sizes.

Produce amaximum of 86,000 fed fry each year for release into the Union River.

* Criteriafor broodstocking have been met for brood year 2000, the first year of project operation,
and approximately 76,000 fed fry were released (Table 24).

Objective 3: Monitor and evaluate the effectiveness of the supplementation program. Report the

results of the program each year.

» Monitoring and evauation of the supplementation program is reported above as part of this Union
project report. The project generaly has been consistent with the aforementioned criteria.

Objective 4: Reintroduce summer chum into the Tahuya River.
» Thisphase of the project has not yet begun.

STRAIT OF JUAN DE FUCA REGION
SALMON CREEK
A supplementation program was begun on Samon Creek in 1992 and was originally conceived with

the objectives to rebuild and stabilize the Salmon Creek population and to adlow for the transfer of
aurplus eggs or fry to Chimacum Creek to reintroduce summer chum there.
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ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 25.

Table 25. Salmon Creek summer chum supplementation program, brood years 1992-2000.

Brood Broodstock Natural Percent  Fedfry! Releasesize!

year Males Females Total  spawners removed released (gms) Releasedate

1992 35 27 62 371 143 19,200 11 5/7/98

1993 29 23 52 400 115 44,000 18 4/27/94

1994 12 12 24 137 149 2,000 13 3/31/9%5

1995 35 18 53 538 9.0 338,308 13 4/23/9%

1996 59 50 109 785 122 62,0007 13 4/8, 4/24/97

1997 60 50 110 724 132 71,8217 1013 3/31,4/16/98

1998 65 56 11 1023 106 67,832 1013 3/31, 4/21,5/4/99

1999 A 31 65 434 130 34,680 1326 4/23,6/12/00

2000 71 65 136 710 161 90,4357 0.6-1.1 4/14, 4/26/01

! Release number and size data from Wild Olympic Salmon (1997; 1998) and WDFW files.

2 Release numbers do not include 28,788; 36,840; 70,050; and 73,200 fry of Salmon Creek-origin, released into
Chimacum Creek in 1997, 1998, 1999, 2000, and 2001, respectively.

MONITORING AND EVALUATION

Fish marking and mark recovery - The otoliths of summer chum salmon embryos produced in the
supplementation program on Salmon Creek are thermally mass-marked (otolith-marked) prior to
release. Spawning ground surveys were conducted throughout the summer chum return to enumerate
gpawners and to collect information on fish origin and age composition (See Section 2, Stock
Assesament). Examination of otoliths recovered from spawned adults provides a method to separate
the number of supplementation (hatchery) fish from the number of naturally spawning (wild) fish and
assigs in determining the contribution of the supplementation program to the summer chum population.

Adult returns - The Sdmon Creek supplementation program has been very successful in contributing
to the return of adult summer chum The co-managers now have data from severd years and estimates
of the return from fed fry to adult for summer chum reared in the supplementation program at Salmon
Creek are presented in Table 26 for the 1997, 1998, 1999 and 2000 return years and in Table 27 for
the 1994, 1995, 1996 and 1997 brood years. It isimportant to note that the otolith marks were
assesed by Jeff Grimm of the WDFW Otolith Lab as “difficult to recognize’ (and differed only dightly
from the natura otolith patterns of wild specimens) for the 1993 and 1994 brood years. Thus, the
number, percentage and return rate for age 3 adultsin 1997 and age 4 adults in 1998 produced from
the supplementation program are possibly underestimated in Tables 26 and 27.
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Table 26. Return from fry to adult for summer chum salmon reared in supplementation program at Salmon Creek,
as determined from otolith marks for the 1997, 1998, 1999 and 2000 return years.
Otolith marks | Supplementation program
Return  Total Agecomp No. of (%) NoO Brood No. fry Return rate
year return Age (%) otoliths ' year released by age
1997 864 2 36 30 444 13 1995 38,800 0.03%
3 64.3 536 86 46 1994 2,000 0.2%%
4 305 255 2.7 7 1993 44,000 0.02%
5 16 13 0.0 0 — — —
79 66
1998 1134 2 0.7 8| 1000 8 1996 62,000 0.01%
3 60.0 630 69.2 471 1995 33,800 1.21%
4 393 446 112 50 1994 2,000 2.50%
5 00 0 0.0 0 1993 44,000 0.00%
46.6 529
1999 499 2 0.0 0 0.0 0 1997 71,800 0.00%
3 58.2 282 75.2 219 1996 62,000 0.35%
4 40.7 197 729 148 1995 38,800 0.38%
5 11 5 0.0 0 1994 2,000 0.00%
734 367
2000 846 2 6.0 51 273 14 1998 67,800 0.02%
3 64.5 546 42.3 231 1997 71,800 0.32%
4 290 245 66.0 162 1996 62,000 0.26%
5 05 4 0.0 0 1995 38,800 0.00%
48.1 407
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Table 27. Return from fry to adult for summer chum salmon reared in supplementation program at Salmon Creek,
as determined from otolith marks for the 1994, 1995, 1996 and 1997 brood years.
Stream Brood year No.fry Returnyear Age No otolith-marked Return rate by age
released adults
Samon Cr. 1994 2,000 1996 2 — —
1997 3 46 2.30%
1998 4 50 250%
1999 5 0 0.00%
Total 96 4.80%
1995 38,800 1997 2 13 0.03%
1998 3 471 121%
1999 4 148 0.38%
2000 5 5 0.01%
Total 637 1.62%
199 62,000 1998 2 8 0.01%
1999 3 219 0.35%
2000 4 162 0.26%
2001 5
Total 389 0.62%
1997 71,800 1999 2 0 0.0%
2000 3 231 0.32%
2001 4
2002 5
Total 231 0.32%

Escapements of non-supplemented summer chum populations were monitored to determine the level of
straying of supplementation program fish to other drainages (see Stock Assessment section).

Genetic and age sampling - The co-managers continued GSI dlozyme and/or DNA collections of
summer chum, including samples from Samon Creek during 1999 and 2000; recent samples have not
been andyzed (see Tables5 and 6 in Stock Assessment section). Scales were also sampled to age
the fish (Tables 5, 6, 8 and 9).

Hatchery survival rates - The SCSCI and the HGMP prepared for the Salmon Creek program
edtablish surviva rate objectives during incubation and rearing. The following surviva rate objectives
for each life tage are gpplied to dl programs, these rates are used as criteria for measuring the
effectiveness of each program:

Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg
Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

The Sdmon Creek summer chum program has generdly been successful in meeting the surviva rate
objectives. The number of eggs, swim-up fry, and fry released and the surviva rates by life stage for
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summer chum reared in the supplementation program a Salmon Creek Hatchery from 1992 through
2000 are presented in Table 28.

Table 28. Number of eggs, swim-up fry, and fry released and the survival rates by life stage for summer chum
salmon reared in the supplementation program at Salmon Creek Hatchery, 1992 through 2000 brood years.
Number of eggsor fry % Survival by life stage Cumulative % survival
Total Salmon Creek Hatchery | Salmon Creek Hatchery | Salmon Creek Hatchery

Green Green

egg to Eyed Swim- eggto Eyed Swim-
Brood Green Eyed Swim- Fry eyed egg to up to eyed egg to up to|
year eggs Eyed eggs eggs up fry released egg swim-up release egg swim-up release
1992 46,980 44,280| 44,280 18684 19,200 943 422 100.0 39.8 39.8 43.
1993 — 46,300] 46,300 26,837 44,000 — 58.0 100.0 — — 95.
1994 — 24,200 24,200 2,000 2,000 — 83 100.0 — — 83
1995 41,750 39,200] 39,200 38808 38,808 939 9.0 100.0 930 93.0 0.
1996 — 114900'| 64,900 62300 62,000 — 9.0 995 — — 9.5
1997 133340 112900Y| 72900 71011 71,821 87.7 974 100.0 825 825 985
1998 164,300 149,100'| 69,100 68423 67,807 90.7 9.0 9.1 89.9 89.1 9.1
1999 87,350 78300 29,200 28,950 28,4007 89.6 9.1 98.1 839 87.2 97.3
2000 174550 165400'| 91,350 90,755 90,435 94.8 9.3 99.6 “1 938 0.

*  Total includes eggs taken for both Salmon Creek supplementation and Chimacum Creek reintroduction
programs; all green eggs are incubated at Dungeness Hatchery and shipped as eyed eggs to Salmon Creek
Hatchery and Chimacum Creek Hatchery.

> Does not include 6,300 fish transferred in June 1 at 256 fpp from Dungeness Hatchery and 6,280 released on
June 12 at 175 fpp at RM 0.1 in Salmon Creek after rearing in freshwater there; total release was 34,680 fish for BY
1999.

Hatchery operations - Records of fish culturd techniques are regularly maintained and compiled. A
report is prepared annudly by Wild Olympic Samon (WOS) in collaboration with WDFW which
summarizes, for example, protocols and procedures, temperature unit records by developmenta stage,
ponding, feeding, rearing and release methods, production, surviva, and recommendations for facility or
protocol improvements (e.g., see WOS 2000).

Broodstocking and egg sources - To represent the demographics of the donor population, summer
chum broodstock are collected randomly as the fish arrive at atemporary fish trap operated by
WDFW, proportiond to the timing, weekly abundance, and duration of the tota return to the creek.
Fish not retained for use as broodstock are released upstream of the trap Site to spawn naturaly. In
1998, the mean fork length and age composition were smilar for naturaly spawning summer chum and
those used in the supplementation program (Table 29). 1n 1999, the mean fork length was smilar for
naturadly spawning summer chum and those used in the supplementation program, but there was a
subgtantid difference in the age composition of the two groups. Age composition was about 68% age
3 and 31% age 4 in the naturd spawning fish compared to 42% age 3 and 57% age 4 adultsin the
supplementation program (Table 30). The difference in age compaosition may be due to the
unintentiona sdlection of larger fish for use in the supplementation program. In 1999, supplementation-
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origin fish comprised about 78% of the age 3 and age 4 adults used in the supplementation program

(Table 31).
Table29. Mean fork length (FL), age composition, and sex ratio for adult summer chum salmon sampled from the
Inatural escapement and from the supplementation program at Salmon Creek, 1998 brood year.
Females sampled Males sampled Females + Males sampled
Stream Age No. Mean Age| No. Mean FL Age|l No. MeanFL Age Sex ratio
FL (cm) comp (cm) comp (cm) comp (M:F)
(%) (%) (%)
Return year 1998
Natural 2 0 — 00|l 2 49 19 2 49 11 Allmde
escapement 3 43 63 558| 66 66 635| 109 65 60.2 153
4 A4 67 442| 36 70 46| 70 69 387 1.06
5 0 — 00l O — 0.0 0 — 0.0 —
Total 77 104 181
Supplementation 2 0 — 00] O — 0.0 0 — — All mde
Jprogram 3 0 67 545| 42 69 627 72 63 59.0 140
4 25 70 455 25 72 373 50 71 410 1.00
5 0 — 00l O — 0.0 0 — 0.0 —
Total 55 67 122
[Combined 2 0 — 00|l 2 49 12 2 49 0.7 Allmde
3 73 65 55.3] 108 67 63.2| 181 66 59.7 148
4 59 63 4471 61 71 3K7|] 120 70 396 103
5 0 — 00l O — 0.0 0 — 0.0 —
Total | 132 171 303
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Table 30. Mean fork length (FL), age composition, and sex ratio for adult summer chum salmon sampled from the
Inatural escapement and from the supplementation program at Salmon Creek, 1999 brood year.

Females sampled Males sampled Females + Males sampled
Stream Age No. Mean Age| No. Mean FL Age|l No. MeanFL Age Sex ratio
FL (cm) comp (cm) comp (cm) comp (M:F)
(%) (%) (%)
Return year 1999

Natural 2 0 — 00] O — 0.0 0 - 0.0 —
escapement 3 30 61 789| 46 64 62.2 76 63 67.9 153
4 8 69 211 27 73 365 35 72 313 338
5 0 — 0.0 1 74 14 1 74 09 All mae

Total | 38 74 112
Supplementation 2 0 — 00l O — 0.0 0 — — —
Jprogram 3 13 63 419] 14 64 1212 27 64 415 108
4 17 73 548 20 74 588 37 74 56.9 118
5 1 71 32] O — 0.0 1 71 15 Allfemde

Total | 31 34 65
[Combined 2 0 0.0 00] O — 0.0 0 — 0.0 All mde
3 43 62.3 623] 60 64 55.6] 103 63 58.2 140
4 25 36.2 36.2| 47 73 4435 72 73 40.7 188
5 1 14 14 1 74 09 2 73 11 1.00

Total | 69 108 177
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Table 31. The percentage of otolith marked adult summer chum salmon observed in the natural escapement and
spawned for the supplementation program at Salmon Creek, 1999 return year. Summer chum fry from the
supplementation program are otolith-marked prior to release. *
Natural escapement Supplementation program Combined
Age and #  #otolith Otolith #  #otolith Otolith #  #otolith Otolith
sex otoliths marks marks otoliths marks marks otoliths marks marks
examine observed (%) examine observed (%) examine observed (%)
d d d
Return year 1999
Age?2
Males 0 0 0.0 0 0 0.0 0 0 0.0
Females 0 0 0.0 0 0 0.0 0 0 0.0
Total 0 0 0.0 0 0 0.0 0 0 0.0
Age3
Males 45 33 733 14 9 64.3 59 42 712
Females 29 2 759 13 12 92.3 42 A 810
Total 74 55 74.3 27 21 77.8 101 76 75.2
Age4d
Males 25 17 68.0 20 16 80.0 45 3 733
Females 8 5 62.5 17 13 76.5 25 18 720
Total 33 22 66.7 37 29 784 70 51 72.9
Age5
Males 1 0 0.0 0 0 0.0 1 0 0.0
Females 0 0 0.0 1 0 0.0 1 0 0.0
Total 1 0 0.0 1 0 0.0 2 0 0.0
1 None of one (0%) age 3 adults and one of one (100%) age 4 adult sampled in Snow Creek in 1999 was otolith-
marked; indicating that some level of straying of supplementation program adults occurs from Salmon Creek to
Snow Creek. In addition, six of 34 (18%) adults sampled in Little Quilcene River in 1999 were otolith-marked
with marks applied at Salmon Creek; indicating some level of straying is occurring. Plus, none of six (0%) of
adults sampled in Jimmycomelately Creek in 1999 were otolith marked.

Fish health - Fish hedth was monitored by a WDFW fish hedth specidist in accordance with
procedures in the co-managers disease control policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens, there was no sgnificant mortality to
unknown causes, and fish health condition of fry prior to rdlease was good. During 2000, there was a
bloom of Chaetocerous (a spiny diatom which entanglesin gills) in the stwater net pensin Discovery
Bay during April and, as a precautionary measure per afish health speciaist recommendation, the fish
were released early a an average Sze of ~0.6 gram.

GENERAL PROGRAM ASSESSMENT

It gppears that the Salmon Creek supplementation program has generdly been successful in collecting a
representative sample of brood stock from the natura population and very successful in contributing to

SCSCI - Supplemental Report No. 3 December 2001
4 - Artificial Production 49



the return of adult summer chum. The high percentage of supplementation program adults in the 1998
and 1999 adult returns may be cause for concern, however. Rdatively low proportions of the adult
returns are collected for use as broodstock in the supplementation program each year; for example,
approximately 9% and 12% were collected during 1995 and 1996, respectively (Table 25). However,
the supplementation program contributes a higher proportion of returning adults as shown by otolith-
mark sampling results; about 69% of age 3 adultsin 1998 and 75% of age 3 and 73% of age 4 adults
in 1999 were identified as supplementation-origin fish (Table 26). The estimates of naturd origin
returns are about 53% for 1998 and about 27% for 1999 (ca culated by subtracting the estimated
annua supplementation-origin percentages, shown in Table 26, from 100%).

Although some natural summer chum production is occurring in Samon Creek, it appears that impacts
to naturd processesin freshwater and/or estuarine habitats are likely limiting summer chum production
in Samon Creek in some years. This re-emphasizes the need for the Sdmon Creek summer chum
recovery program to address dl factors affecting summer chum production, including habitet, harvest,
and supplementation. Severa habitat restoration and/or acquisition projects have recently been
proposed and funded in the freshwater and estuarine area of Salmon Creek and Discovery Bay.
Completion of these habitat projects will help restore habitat function and increase summer chum
production and productivity. Harvest management strategies and regimes identified in the Summer
Chum Samon Conservation Initiative are expected to result in, on the average, atotd exploitation rate
of 8.8% on the SAmon/Snow Creek management unit; thisrelaively low exploitation rate should
contribute to the recovery of Salmon Creek summer chum. As noted, above, the supplementation
program has aready contributed substantidly to the summer chum adult return to Sdmon Creek.

Cong gtent with the standards set in the SCSCI and HGMP for the program, the expected duration of
the program isamaximum of 12 years (3 generations) beginning with brood year 1992. The co-
managers will continue to monitor the adult returns from fry released from the supplementation program.

The following outline describes how the SAmon Creek supplementation project has addressed the
program objectives described in section 3.2.3.4 of the SCSCI.

Objective 1: Retain future options for supplementation of the Slmor/Snow stock. Develop and
maintain, for 12 years (beginning in 1992), a population comprised of supplemented and naturaly
gpawning fish using hatchery and wild-origin broodstock on Salmon Creek.

» The project is meeting this objective (see Table 25).

Objective 2: Boost the numbers of naturaly produced fish in SAmon Creek using the indigenous
population as the donor. Procure no greeter than 20 % of the total annua number of returning femaes
when the anticipated spawning population exceeds 250 fish. If the anticipated spawning population is
less than 250, follow broodstock remova criteria set forth in the SCSCI for small population sizes.
Produce a maximum of 60,000 fed fry each year.

» Theproject has been successful in meeting this objective (Table 25).
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Objective 3: Monitor and evauate the effectiveness of the supplementation program. Report the

results of the program each year.

* Monitoring and eva uation of the supplementation program is reported above as part of this Samon
Creek project report.

Objective 4: Support reintroduction of summer chum into Chimacum Creek.
* Project has been successful in meeting this objective (see Table 25 (footnote #2) and Table 32).

Objective 5: Manage Snow Creek aswild production area.
Thereis currently no supplementation program in Snow Creek which is being managed asawild
production area.

CHIMACUM CREEK

Beginning with brood year 1996, eyed eggs were transferred in from Samon Creek for the Chimacum
Creek reintroduction program.

ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 32.

Table 32. Chimacum Creek summer chum reintroduction program, brood years 1996-2000.

Brood year No. eggsreceived No.fedfryreleased Releasesize(gm) Reeasedate

1996 30,000 28,788 04-15 3/23,5/9/97

1997 40,000 36,840 0.7 3/27,4/11, 4/19/98

1998 80,000 70,050 0.6-0.8 3/26, 3/28, 4/21/99

1999 41,300 39,170 04-0.8 3/20, 3/31, 4/7, 4/24/00

2000 74,050 73,300 0.8-1.2 4/5,4/17, 4/18, 4/23, 5/3, 5/10/01

MONITORING AND EVALUATION

Fish marking and mark recovery - Beginning with brood year 1999, the otoliths of summer chum
sdlmon embryos produced in the supplementation program on Chimacum Creek were thermally mass-
marked (otolith-marked) prior to release to distinguish them from naturaly-spawned summer chumin
Chimacum Creek. Spawning ground surveys were conducted throughout the summer chum return to
enumerate spawners and to collect information on fish origin and age composition (see Section 2, Stock
Assesament). Beginning in 2002, examination of otoliths recovered from spawned adults provides a
method to separate the number of supplementation (hatchery) fish from the number of naturaly
spawning (wild) fish and asssts in determining the contribution of the supplementation program to the
summer chum popultion.
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Adult returns - The Chimacum Creek reintroduction program has been successful in contributing to the
return of adult summer chum. An estimated 38 and 52 summer chum returned to spawn in Chimacum
Creek during fal 1999 and fdl 2000, respectively. Thiswas the first natural spawning of summer chum
in Chimacum Creek since the mid-1980's.

Genetic and age sampling - The co-managers continued GSl dlozyme and/or DNA collections of
summer chum, including samples from Chimacum Creek during 2000 (see Tables 5 and 6 in Stock
Assessment section). Recent GSI samples have not yet been andlyzed. Scales have dso been sampled
to age thefish (Tables 5, 6, 8 and 9).

Hatchery survival rates - The SCSCI and the HGMP prepared for the Chimacum Creek program
establish survivd rate objectives during incubation and rearing. The following surviva rate objectives
for each life stage are gpplied to dl programs, these rates are used as criteria for measuring the
effectiveness of each program:

Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg
Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

The Chimacum Creek summer chum program has generally been successful in meeting the survival rate
objectives. The number of eggs, swim-up fry, and fry released and the survivad rates by life stage for
summer chum reared in the supplementation program at Chimacum Creek Hatchery from 1996 through
2000 are presented in Table 33.

Table 33. Number of eggs, swim-up fry, and fry released and the survival rates by life stage for summer chum
salmon reared in the reintroduction program at Chimacum Creek Hatchery, 1996 through 2000 brood years.
Number of eggsor fry % Survival by life stage
Totalt Chimacum Creek Hatchery Chimacum Creek Hatchery
Broo Green Eyed Eyed Swim- Fry | Green eggs Eyed egg Swim-up Greenegg Eyedegg
d eggs eggs eggs up fry release to eyed to swim- to torelease to
year d eggs up release release
1996 — 114,90 50,000 31,243 28,788 — 62.5 92.1 — 57.6
1997 133,34 0] 40,000 38,000 36,840 84.7 95.0 96.9 78.0 92.1
1998 0 112,90| 80,000 73,750 70,050 90.7 92.2 95.0 79.5 87.6
1999 164,30 0 41,300 40,880 39,170 89.6 99.0 95.8 85.0 94.8
2000 0 149,10 74,050 73,300 94.8 93.8 99.0
87,350 0
174,55 78,300
0 165,40
0
1 Total includes eggs taken for both Salmon Creek supplementation and Chimacum Creek reintroduction programs; all green eggs
are incubated at Dungeness Hatchery and shipped as eyed eggs to Salmon Creek Hatchery and Chimacum Creek Hatchery.
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Hatchery operations - Records of fish culture activities are regularly maintained and compiled. A
report is prepared annudly by Wild Olympic Samon (WQS) in collaboration with WDFW which
summarizes, for example, protocols and procedures used; temperature unit records by developmental
stage; ponding, feeding, rearing and release data; production numbers, surviva estimates, Sizes at
release, and recommendations for facility or protocol improvements. (e.g., see WOS 2000).

During brood year 1999, fry reared at the Chimacum Creek Hatchery were released early (i.e., a 0.4
to 0.8 gramvs. god of 1 gram) due to water quantity, water quaity, and rearing vessd limitations.
Severad improvements were recommended (see WOS 2000) and these were made at the hatchery (a
freshwater facility) prior to brood year 2000; in addition, two saltwater net pens were indalled near the
mouth of Chimacum Creek to rear about one-haf of the fry prior to rdlease. Brood year 2000 fry were
successfully reared to asize of 0.8 to 1.2 grams in the freshwater and sdtwater facilities and rel eased
during April and May, 2001. Fry reared at the freshwater and saltwater Stes received differentia
otolith marks during 2000.

Broodstock and egg sources - To represent the demographics of the donor population, summer chum
broodstock are collected randomly as the fish arrive a a permanent trap operated by WDFW on
Samon Creek, proportiond to the timing, weekly abundance, and duration of the totd return to the
creek (see Salmon Creek, above).

Fish health - Fish health was monitored by a WDFW fish health specidist in accordance with
procedures in the co-managers disease control policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens. During 1999, low water levels and
increased water temperatures in the spring-lake water source and resultant increased loading rates
contributed to Sgnificant mortalities during rearing; when mortdity reached >1% per day, the fish were
released into the lower reach of Chimacum Creek per the direction of a WDFW fish hedlth specidit.
During 2000, there was no significant mortality to unknown causes and fish hedlth condition of fry prior
to release was good.

GENERAL PROGRAM ASSESSMENT

It appears that the Chimacum Creek summer chum reintroduction program has generdly been
successful in collecting a representative sample of brood stock from the natural Smon Creek summer
chum population and successtul in contributing to the return of adult summer chum to Chimacum Creek.
Consstent with the standards set in the SCSCI and HGMP for the program, the expected duration of
the program is a maximum of 12 years (3 generations) beginning with brood year 1996. The co-
managers will continue to monitor the adult returns from fry reeased from the reintroduction program.

The following outline describes how the Chimacum supplementation project has addressed the program
objectives described in section 3.2.3.4 of the SCSCI.
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Objective 1: Release 80,000 Salmon Creek-origin reared on Chimacum Creek into the lower

watershed or the immediate estuary. Monitor adult returns and eva uate the naturd spawning success

of these adults, where successis measured by return of the naturally produced adult offspring.

 Production levels have been improving over the course of the project (Table 32). Adult returns are
being monitored (Table 1, Appendix Report 1). The success of naturaly produced adult offspring
will be evaluated based on longer term monitoring of otolith-marked fish.

Objective 2: Develop and maintain, for 12 years (beginning in 1996), a population comprised of

supplemented and naturd spawning fish using hatchery and wild-origin broodstock.

* Project is4till progressing but successful initid returns (Appendix Table 2) suggest the project is
succeeding.

Objective 3: Monitor and evauate the effectiveness of the supplementation program. Report the

results of the program each year.

» Monitoring and evauation of the supplementation program is reported above as part of this
Chimacum project report. The project generaly has been consistent with the aforementioned
criteria

JIMMYCOMELATELY CREEK

In the SCSCI, the Immycomdatdly (JCL) Creek summer chum stock was determined to be a a high
risk of extinction and a supplementation project was recommended. A supplementation project was
initiated with the 1999 brood year and is a cooperative effort between WDFW, North Olympic Saimon
Cadlition, and Wild Olympic Saimon. The SCSCI dso noted that habitat impacts are high and may be
contributing to the risk; and recommended that habitat protection and recovery measures should be
addressed concurrent with supplementation project development. Habitat restoration projects have
been prioritized, funded, and initiated in freshwater and estuarine areas of JCL Creek.

The Jmmycomeately Creek supplementation program was initiated after completion of the SCSCI.
Thus, a more detailed description of this project is provided here and, like Appendix Report 3.2 of the
SCSCl, includes program objectives, broodstock and production data, and operating procedures and
objectives.

The god isto contribute to the restoration of a hedthy, naturad, self-sustaining population of summer
chum that will maintain the genetic characterigtic of the native JCL stock. The supplementation program,
its god, objectives, and guiddines are presented in an HGMP and is consistent with the SCSCI.

Thefollowing are objectives for usng supplementation in the recovery of the JCL summer chum stock
as presented in the SCSCI and HGMP for the program:

1. initiate a supplementation program using the indigenous JCL summer chum broodstock, thus
retaining future options for recovery of the JCL population;
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2. boost the numbers of naturaly produced fish in JCL Creek using the indigenous population as
the donor; develop and maintain, for 12 years, a population comprised of supplemented and
naturaly spawning fish using hatchery and wild-origin broodstock;

3. monitor and evauate, and annualy report the effectiveness of the supplementation program, as
measured by consistency with criteria set forth in the SCSCI.

The current program is comprised of the following: (1) collection of summer chum broodstock a a
permanent trap at R.M. 0.1 on JCL Creek; (2) holding and spawning of broodstock at the trap site; (3)
trandfer of eggs and milt to WDFW Hurd Creek Hatchery for fertilization and initid incubation; (4)
transfer of eyed eggs from Hurd Creek Hatchery to remote ste incubators (RSls) at facility on a
gpring-fed tributary to JCL Creek with volitional release from RSIsinto 4' and 6' diameter fiberglass
tanks, (5) transfer of swim-up fry from Hurd Creek Hatchery to tanks at JCL Creek facility; (6) rearing
of fed fry to ~1 gram for release into JCL Creek near the estuary.

During 1999, there was one difference in that fed fry were transferred from Hurd Creek Hatchery to
the remote site on JCL Creek and reared/acclimated for one month prior to release into JCL Creek
near the estuary. This was done to optimize the surviva of the low number of eyed eggs (4,130) and fry
(3,925) available from the very low return of adults (n=7) and aso since the remote site was new and
untested. Rearing a the remote site went well and 3,880 fry were released at asize of ~1 gramin
April.

In addition, because the well water used for incubation a Hurd Creek iswarmer and lessvariable
diurndly than ambient water temperaturesin JCL Creek, the eggs were chilled to dow accumulation of
temperature units (TUs). By controlling (reducing) the TUs at Hurd Creek Hatchery prior to
transferring eyed eggs or swim-up fry to the JCL remote Site, fry were released at an appropriate Sze
during April a atime when productivity in the marine environment would be high.

ANNUAL PRODUCTION

A summary of the production for each brood year of the project is provided in Table 34.

Table 34. Jimmycomelately Creek summer chum supplementation program, brood years 1999-2000.

Broodstock Release
Brood Natural Per cent Fed fry size
year Males Females  Total gawners removed released  (gms) Release date
1999 2 2 4 1 8.7 3880 10 4/8/00
2000 3 13 46 9 164 25900 10 4/20, 4/28/01

1 Two additional females were trapped for brood stock, but could not be used because they were spawned out.

MONITORING AND EVALUATION
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Fish marking and mark recovery - Brood years 1999 and 2000 were the first two years of the
Jmmycomeatdy Creek supplementation program. The otoliths of summer chum samon embryos
produced in the program were thermally mass-marked (otolith-marked) prior to release asfry to
distinguish them from naturdly-spawned summer chum in JCL Creek and from fish reared in other
summer chum supplementation programs. During 1999 and 2000, a permanent trap was operated
throughout the summer chum return to enumerate spawners and to collect information on fish origin and
age composition (see Section 2, Stock Assessment).

Adult returns - Beginning in 2001, examination of otoliths recovered from spawned adults will provide
amethod to separate the number of supplementation (hatchery) fish from the number of naturdly
spawning (wild) fish and/or strays from other supplementation programs and assst in determining the
contribution of the supplementation program to the summer chum population.

Genetic and age sampling - The co-managers continued GSl dlozyme and/or DNA collections of
summer chum, including samples from JCL Creek during 1999 and 2000 (see Tables5 and 6 in Stock
Assessment section). Recent GSl samples have not yet been analyzed. Scadeswere dso sampleto
age thefish (Tables 5, 6, 8 and 9).

Hatchery survival rates - The SCSCI and the HGMP prepared for the JCL Creek program establish
surviva rate objectives during incubation and rearing. The following surviva rate objectives for each
life stage are gpplied to dl programs; these rates are used as criteria for measuring the effectiveness of
each program:

Chum Life Stage % Survival by Life Stage Cum. % Survival from Green Egg
Green egg to eye-up 90.0 90.0
Eye-up to Swim-up 99.5 89.5
Swim-up to release 95.0 85.0

The JCL Creek summer chum program was generaly successful in meeting the surviva rate objectives.
During brood year 1999, surviva rates were 66% from green egg to eye-up and 95% from eye-up to
swim-up a Hurd Creek Hatchery, and 99% for fry reared to release at the remote site (personal
communication, T. Johnson, WDFW). It is presumed that poor viability of sperm and/or eggs from the
earliest spawning summer chum contributed to the low green egg to eye-up surviva rate; this has been
observed in other summer chum programs aswell. During 2000, surviva rates were 95% from green
egg to eye-up a Hurd Creek Hatchery, 98% from eyed egg to release for eyed eggs transferred to
remote site on JCL Creek, and 99% from eyed egg to release for swim-up fry transferred to remote
steon JCL Creek; cumulative survival from green egg to release was 94%..

Hatchery operations - Records of fish cultura techniques are regularly maintained and compiled.
Summaries are available of protocols and procedures, temperature unit records by developmenta
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stage, ponding, feeding, rearing and release methods, production numbers, survival, Sze at release, and
recommendations for facility or protocol improvements.

During 1999 and 2000, fry were successfully reared to the target average size of 1gram and were
released during April into JCL Creek near the estuary. All fish released were otolith marked and two
different otolith marks were applied a Hurd Creek Hatchery during 2000 to identify, upon return as
adults, the group transferred as eyed eggs and the group transferred as swim-up fry.

Broodstocking and egg sources - To represent the demographics of the donor population, the intent is
to use 100% of the summer chum returning to JCL Creek as broodstock. During BY 1999 and BY
2000, >85% of the summer chum returning to JCL Creek were included in the supplementation
program; 1 and 9 summer chum spawned downstream of the trap during 1999 and 2000, respectively.

Fish health - Fish health was monitored by a WDFW fish health specidist in accordance with
procedures in the co-managers disease control policy. During 1999 and 2000, summer chum
broodstock were sampled for the incidence of vird pathogens, there was no significant mortality to
unknown causes, recommendations on fish cultura practices were provided based on the fish hedlth
condition and implemented, and fish hedlth condition of fry prior to release was good.

GENERAL PROGRAM ASSESSMENT

It appears that the JCL Creek summer chum supplementation program was generdly successful in
collecting a representative sample of brood stock from the natural JCL Creek summer chum
population. Congstent with the standards set in the SCSCI and HGMP, the expected duration of the
program is amaximum of 12 years (3 generations) beginning with brood year 1999. The co-managers
will monitor the adult returns from fry released from the supplementation program.

The following outline describes how the Jmmycomeately supplementation project has addressed the
program objectives described at the beginning of this Immycomeately project assessment.

Objective 1: Initiate a supplementation program using the indigenous JCL. summer chum broodstock,
thus retaining future options for recovery of the JCL population.
* Project has been successfully initiated (see Table 34).

Objective 2: Boost the numbers of naturdly produced fish in JCL Creek using the indigenous
population as the donor; develop and maintain, for 12 years (beginning in 1999), a population
comprised of supplemented and naturaly spawning fish using hatchery and wild-origin broodstock.
» Project has been in operation only two years; success of this objective can not yet be evaluated.

Objective 3: Monitor and evauate, and annudly report the effectiveness of the supplementation
program, as measured by consistency with criteria set forth in the SCSCI.
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» Monitoring and eva uation of the supplementation program is reported above in this Immycomeatey
project report. The project generdly has been consstent with the aforementioned criteria.
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5 - ECOLOGICAL INTERACTIONS

The SCSCI addressed two specific areas of potentialy adverse effects on summer chum from
ecologicd interactions: artificia production and marine mamma predation. Recommendations were
meade to address negative interactions associated with artificial production and there was
acknowledgment that further study was needed to help identify possible future actions to mitigete
predation impacts of marine mammals. Following are updates of progressin these two areas of
concern.

HATCHERIES

The SCSCI assessed potentid effects of exigting hatchery programs upon summer chum in four
categories. hatchery operations, predation, competition/behavior modification, and fish disease
(SCC, section 3.3.2.1). Hatchery programs for individua salmonid species (other than summer
chum) were rated as high, medium or low risk for designated hazards within each category. Those
programs with hazards of high or medium risk were assigned specific risk averson and
monitoring/eva uation mitigation measures that if implemented would reduce the hazards to low risk.

Table 35 ligs the exiding hatchery programs within the summer chum Region and shows the specific
risk averdon and monitoring/eva uation mitigation measures to be met by each program that was
determined to have one or more hazards of high or medium risk (the table describes the mitigation
measures in abbreviated form; expanded descriptions of the measures are provided in Appendix 4.1
and complete descriptions are available in section 3.3.2.1 of the SCSCI). The table duplicates Table
3.15 of the SCSCI, except that strikeouts now show the programs that have been discontinued. Also,
Table 35 shows the tatus of implementing the mitigation measures in both 1999 and 2000 by the
accompanying symbols (in bold font): Y = yes, measure(s) was implemented, N = no, measure(s) was
not implemented, Y/N = partid implementation of the measure(s), or NA = not applicable. More
explicit and detalled descriptions of the individua program’s Satus in meeting the mitigation messuresis
provided in Appendix Report 3.

The mgority of measures not being implemented or only partidly being implemented are occurring with
citizen group projects (Table 35) and are due primarily to project results not being reported by the
operators and to how fish health monitoring has been done. There is some redundancy between hazard
categories (e.g., recording and reporting of fish production information is stipulated under both the
categories of Hatchery Operations and Predation). To address poor reporting of project results,
WDFW plansto include in future annua contracts with project operators (thet fal within the citizen
group classfication of Table 35), language requiring atimely fish production report at the risk of project
termination. Currently, WDFW does not routindy monitor fish hedth during the rearing of juvenile fish
by citizen group projects (the exception is for summer chum projects), and there is no pre-release
hedlth certification. However, the WDFW pathologists do respond to any requests or concerns
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expressed about fish hedlth by the project operators. It is assumed that there islow risk of unmonitored
fish disease incidents with this approach; however, this gpoproach does not fully meet the specified
measures addressing fish hedlth in the hazard categories and, therefore, only partid implementation is
indicated in Table 35. Project-specific information regarding the mitigation measures is provided in
Appendix Report 3.

Table 35. Summary description for the years 1999 and 2000 of Risk Aversion (r.a.) And Monitoring and Evaluation
measures planned for artificial propagation programsin the Hood Canal summer chum region. Abbreviations“Y”,
“N”, or “Y/N” shown in parentheses next to each measure indicate: “yes’, the measure was implemented, “no” the
measure was not implemented, or “yesand no” the measure was partially implemented (see specific commentsin
Appendix Report 3). “NA” means the measure was not applicable. Strike-outsindicate the project was

discontinued.
Hazard Categories and Assigned Risk
(criteria#from risk ranking within category applied)?
Competition and
Species Release  Hatchery Behavior
Agency Pr oj ect class Operations __Predation __Modification Disease Transfer
Eall Chinook
WDFW Hoodsport FH Fingerling — — — —
George Adams FH Fingerling — — — —
SuneHReek-NetPers Yearhng — — e m&eHt —
Skokomish Eretar Firgerirg — — m&et —
Tribe
Port Hitte-Beston Frgering — — — —
Gamble
Tribe
Citizen YnterRiver Fgerirg  m&e#3-5 msett et msett2 et msett2
Groups FahtyaRbver Firgerting  m&e#3-5 m&e#t FracHA & eH2 FracHA & eH2
Big Beef Creek Fingerling mé&e#3 (Y- m&e#l (N) r.a#4 (N); m&e#l (Y) r.a #1-4(YIN), 2,4
N), (Y), 3(N), m&el
4 (N), 5 (NA) (YIN), 2(Y)
Skokomish River Yearling m&e#l (N) mé&e#l (y) m&el (Y), 2 (Y)
m&e#3 (Y)
Fingerling 4 (N), 5 (NA) m&e#l (N) m&etl (Y) m&el (Y/N), 2 (Y)
mé& e #3
Hamma Hamma Fingerling (Y/N), m&e#l (N) m&e#l (Y) m&el (Y/N), 2 (Y)
River 4 (N), 5 (NA)
r.a#4 (Y),
#6 (Y);
Fingerling m&e#l m&e#l (N) m&e#l (Y) ra#l (YIN), 2,4
Johnson Creek 2,(Y),3 (Y), 3(N); m&el
(Duckabush) (Y/N) (YIN), 2 (Y)
unfeery  4(n), 5 (NA)  m&est &ert2 Fa#-Ameta
Ynnamee-tribs: Y-eartng mé& e#3 r&eHt e m&eHt &e2
PressantHarbor-Net (Y/N),
Pens 4 (N), 5 (NA)
HEMearinaNetPens A&eH3-5
m&e#3-5
&EHI-5
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Table 35. Continued
Hazard Categories and Assigned Risk
(criteria# from risk ranking within category applied)?
Species Release  Hatchery Competition and
Agency Pr oj ect class Operations Predation Behavior Modification Disease Transfer
Chinook
\WDFW Dungeness FH Fry — mé&e#2 (Y) — —
Fingerling — m&e#2 (Y) — —
Fingerling — — — —
smolt
Coho
\WDFW Dungeness FH Yealing — — — —
Pt. Gamble Net pens  Yearling —— — r.a #7 (Y) —
Quilcene Net pens Yealing — — r.a#7 (Y) —
George Adams FH Yealing — — — —
Tarboo Creek Fingerling — — — —
Snow Creek Unfed fry — m&e#2 (Y) m&e#3 (Y) —
Presmolts — m&e#2 (Y) m&e#3 (Y) —
JUSEWS  Quilcene NFS Yealing — — — —
Fingerling — r.a#2, 3 — —
Pink
\WDFW Hoodsport FH Fed fry — ra#4 (Y) r.a#l, 2 (Y) —
Dungeness FH Fed fry ra#l-5(NA) — r.a#6 (Y) —
Fall Chum
\WDEW Hoodsport FH Fed fry — r.a# (Y) r.a#l, 2 (Y) —
George Adams FH Fed fry — — — —
McKennan FH Fed fry — ra#4 (Y) ra#l, 2 (Y) —
Skokomis Enctai Fed fry — — — —
Port Gamble FH Fed fry — — — —
Quilcene NFH Fed fry — — — —
Sweetwater Creek Unfed fry mé&e#3 m&e#l (N) r.a#2; m&e#2 (Y) r.a#l (Y/N), 2,4(Y)3
(Y/N), (N); m&el (Y/N), 2
Unnamed 14.0124 Unfedfry 4 (N), 5(NA) mé&e#l (N) r.a#2; m&e#2 (Y) (Y)
(Grimm) mé& e#3 r.a#l (YIN),2,4(Y)3
Shinem-PCcio Ynateery  (Y/N), m&eHt FaH2M&eH2 (N); m&el (Y/N), 2
Unnamed 12.0136 Unfedfry 4 (N), 5(NA) mé&e#l (N) r.a#2; m&e#2 (Y) (Y)
(Adams) M&eH#3-5 ra#t4-m&et2
SkekomishRiver YnfeeHfry m&e#3-5 et -m&etl raH2-m&eH2 r.a#l (YIN),2,4(Y)3
Jump-offJee-Creek  Ynfedfry ms&eHt FaH2-SeH2 (N); m&el (Y/N), 2
Unnamed 14.0124 Unfed fry m&e#3-5 m&e #1 (N) r.a#2; m&e#2 (Y) Y)
(Koopman/Mulberg) M&eH#3-5 ra#t4-m&et2
m&e#3 (Y/N, ra#t4-m&e2
4 (N), 5 (NA) ra#l (YIN), 2, 4 (Y),
3 (N); m&e 1 (Y/N) 2
(Y)
STabIe continues on next Eﬁﬂei
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Table 35. Continued

Hazard Categories and Assigned Risk
(criteria# from risk ranking within category applied)?!

Competition and

Species Release Hatchery Behavior
Agency Project class Operations Predation M odification Disease Transfer
Steelhead
WDFW_  Skokomish River  Yearling — r.a#1-3(Y) — —
Dosewallips River  Yearling — ra#1,2(Y),3 — —
Duckabush River  Yearling — (YIN) — —
Dungeness FH Yearling — ra#1,2(Y),3 — —
(Y/IN)
r.a#l-3(Y)
ICitizen HammaHamma 2+ Yearl. ra#4,6(Y); r.a#1,2 (Y/N), 3 m& e#3 (NA) m&e#l (Y/N), 2
Groups R m&e#1,3 (Y); m&etl (Y) (Y)
(YIN), 2,4 (Y),
5 (NA)

* Risk aversion (“r.a.”) and monitoring and evaluation (“m&e") measures indicated as required for each project are
keyed by number to measure applicable to each hazard described in section 3.3.2.1 of the Summer Chum Salmon
Conservation Initiative.

MARINE MAMMALS

The WDFW has been eva uating potentidly adverse effects of predation by pinnipeds on summer chum
in Hood Cand since late 1998. These efforts have progressed through 2000 and may extend into
future yearsif funding is made available. Appendix Report 4 contains a brief report of preiminary
results from 1998 and 1999. (A more detailed description of study results for 1998 and 1999 is
availablein atechnica report [Jeffries et d. 2000] and a progress report on the study for year 2000 is

in preparation).

The siudy estimated total numbers of summer chum killed by harbor seels. However, it was not
possible to rdiably distinguish observed sdlmon predations by individua species. So, proportiond
alocation based on relative abundances of al salmon species present was applied to estimate numbers
of summer chum killed. It was assumed no sdection by harbor seds for or againgt summer chum
occurred relative to other sdmon species; the proportion of estimated summer chum abundance relative
to estimated total salmon abundance was therefore used to dlocate the number of predations on
summer chum. The study results showed that a smal number of harbor seds (two to six individuasin
the lower reaches and estuary of ariver) are killing hundreds of summer chum annudly. Sedl predation
estimates ranged from 2 to 29 percent of the summer chum in esch river. The results suggest that sedl
predation may be sgnificant in some years. The Co-managers plan to initiate discusson with the
National Marine Fisheries Service about possble seal management actions and the need for additiona

study.
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6 - HABITAT

The ESA listing of summer chum as a threatened species is expected to help motivate movement
toward effective habitat protection and restoration measures. Section 3.4 of the SCSCI provides
guidance and direction to pursuit of such measures with 1) a habitat limiting factors andyss of the
summer chum watersheds and sub-estuaries, 2) descriptions of habitat protection and restoration
drategies, 3) recommendations for monitoring and research, and 4) a discussion of implementation
focusing on what participants and their roles are needed for effective habitat protection and
improvement. Appendix Report 3.6 of the SCSCI provides detailed information on the results of the
limiting factors andlysis and recommendations for recovery specific to individua watersheds. Itis
understood that actions involving land use management and regulation, as well as restoration, can
require awide range of participants and processes, and will take time to implement. Also, the scale of
needed improvements is much larger than can be reasonably accomplished within the time span of a
year or even severd years. Continuing long term efforts and commitments will be necessary to
adequatdly protect and recover the summer chum. The following list describes some of the actions and
processes now under way that are intended to benefit summer chum and other species.

» The Washington Department of Ecology issued the new gtate shoreline management rule at the end
of last year. The rule provides two pathways that counties may take to implement their shoreline
management plans - one that NMFS is expected to recognize as compliant with ESA listing
requirements and another that isless redtrictive and may put a county at risk of non-compliance with
ESA (the ESA-compliant path generally providesimproved habitat protection over current
regulations). Jefferson and Kitsap counties (both within the Hood Cand and Strait summer chum
region) initiated efforts to develop new shordline master programs, but uncertainty about future
legidative challenges to the State rule and local opposition to more redtrictive limitetions on shordine
development extended the time frame for completion of the master programs.  The outcomes are
uncertain & thistime.

 Jefferson County prepared a new Uniform Development Code under the Growth Management Act
that addressed some needed land use management revisions (e.g., increased setback buffers for
streams and wetlands, and regulation of clearing and grading); however, it did not dedl effectively
with other areas of potentia improvement (e.g., in the way use of Best Available Science was
addressed).

+ Clalam County upgraded its Critical Areas Ordinancein 1999, providing limited improvements on
the previous ordinance. Recently the new ordinance was chdlenged in front of the Growth
Management Hearings Board by several conservation groups, some modifications were made but
most of the challenges were struck down.
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* Kitsap County pursued development of asamon plan intended to provide an exemption for county
land use programs under the ESA 4(d) rule. The plan wasinitidly comprehensive and in many ways
consistent with recommendations of the SCSCI. However, plan provisions were softened (e.g.,
stream and shordline buffer slandards have been reduced) in response to political pressures. Work
on the sAmon plan continues but the outcome is uncertain at thistime.

* A number of new projects and studies addressing salmon restoration have been funded by the
State’' s SAmon Recovery Funding Board, the project selection being implemented through local lead
entities. Projects of potentid benefit to summer chum salmon include acquistion of shorelinein
Stavis Bay as anearshore reserve, acquisition of land at the mouth of Jmmycomelady Creek
needed to relocate the stream and restore habitat in its lower reaches and estuary, obtained funding
for acquidition of land for stream habitat restoration on Salmon Creek and for implementation of
designed project (to begin next year), acquisition of land and implementation of estuarine habitat
improvements at the mouth of Chimacum Creek in Port Townsend Bay, a sudy to evauate Highway
101 causaway effects on sub-estuarine environments in southwest Hood Cand (including the
Skokomish, Lilliwaup, Hamma Hamma, Duckabush and Dosewallips sub-estuaries), and restoration
of estuarine habitat in Quilcene Bay near Indian George Creek.

» Severd other studies are being implemented or planned to provide better information upon which
more effective protection and restoration efforts may be built. These include inventory of the
Dosewadlips River' s maingem habitat, inventory of shoreline development in Hood Cana and the
eadtern Strait, assessment of Hood Canal nearshore edgrass habitat relative to shordine
development, recovery and utilization of 19" century U.S. Coast and Geodetic Survey mapsto
show higtorica shoreline configurations, inventory of forage fish spawning areas, and cooperative
inter-agency beach seine sampling of juvenile sdmonids in the estuaries to learn more about
digribution and life history.
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7 - CONCLUDING REMARKS

The Co-managers generdly have been successful in implementing the components of the SCSCI over
which they have jurisdiction (including artificia production, ecologicd interactions and harvest
management). Progressis aso being made in addressng summer chum salmon habitat needs (outsde
the Co-managersjurisdiction). Following are brief summaries of progress in the implementation of the
SCSCI within the mgor management categories.

STOCK ASSESSMENT

The collection of necessary data to generate qudity estimates of summer chum escapement and runsize
was continued by the Co-managers. A comprehensive schedule of spawning ground counts was
conducted on dl summer chum streams, and detail of the spawning escapement counts for each stock
during 1999 and 2000 are provided in Appendix Report 1. The combination of escapement estimates
and sport and net harvests resulted in reliable estimates of runsize, which were generated using the
summer chum run re-congtruction mode.

Biologicd sampling was conducted on dl summer chum stocks, indluding mark sampling (both fin clips
and otolith marks), age sampling (scades), and genetic stock identification (both DNA and alozyme).
This sampling was of dead fish or post spawners including those broodstock collected for
supplementation programs.  This conservative approach to sampling frequently resulted in Stuations
where only smal numbers of fish were avalable for sampling, causing sample Szesto be very smdl (see
Tables5-9). Inthe future, genetic samples may have to be pooled for severa stocks or collected over
anumber of years to achieve significant measurements.

An up-dated extinction risk assessment was conducted using summer chum census data through the
2000 return. The risk assessment followed the methods presented in SCSCI section 1.7.4 (from
Allendorf et d. 1997). The new assessment continued to identify the Jmmycomdately and Lilliwaup
stocks to be at a high risk of extinction. All other extant summer chum stocks were at a moderate or
low risk of extinction.

HARVEST MANAGEMENT

The harvest management actions implemented under the SCSCI Base Conservation Regime continue to
successtully achieve the plan god of minimizing harvests of summer chum samon. Asshown in Table
13 above, the fishery exploitation ratesin both 1999 and 2000 were below the BCR target ratesin al
management units. The primary result of these low rates of fishery harvest is that the escapements of
summer chum stocks are generaly exceeding 90% of the estimated runsizes. Biologica sampling of
the summer chum harvested, however, could not be conducted because of the low numbers of fish
landed.
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ARTIFICIAL PRODUCTION

Artificid production (hatchery) techniques may be used to supplement currently depressed wild summer
chum stocks or to reintroduce summer chum into siresms where the original population no longer exists.
When properly implemented, supplementation and reintroduction can be powerful tools which, in
combination with harvest and habitat management actions, can contribute to the recovery or restoration
of naturadly-producing populations. As described in section 3.2 of the SCSCI, the intent of
supplementation of summer chum in the Hood Cand region is to reduce the short term extinction risk to
summer chum populations and to increase the likdihood of their recovery.

Generdly, the summer chum samon supplementation and reintroduction programs have been successful
in meeting the operationd criteria/lstandards and program objectives described in the SCSCI. The
individual project reports contained in the body of the report describe in detail how the
criteria/standards and objectives are being met (see section 4).

ECOLOGICAL INTERACTIONS

The co-managers have generdly been successful in implementing the provisons addressing risk to
summer chum salmon of interactions with hatchery fish (Table 35). A problem that has surfaced
regarding poor reporting of results for citizen group hatchery projects is being addressed by WDFW
and is expected to be remedied in the future. A WDFW study of sedl predation on sdlmon in summer
chum salmon streams suggests that seal predation may be at significant levelsin some years. The co-
managers plan to initiate discusson with the National Marine Fisheries Service about possible sedl
management actions and the need for additiona studly.

HABITAT

A number of restoration projects and studies specificaly addressing or related to the protection and
restoration of summer chum salmon are being or soon will be implemented. Improvementsin land use
management to the benefit of summer chum salmon and other natural resources are also being
consdered. Edtablishing effective protection and restoration measures will teketime. Staff of the co-
managers are continuing to participate in various planning processes that affect selection of restoration
projects and studies, and work toward improving land use management practices. Part of this co-
manager activity is providing assstance in interpreting provisons of the SCSCI and in understanding the
habitat needs of summer chum.
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APPENDIX

TABLES

Appendix Table 1. Summer chum salmon spawning escapement estimates in the Hood Cand region
(1968-2000).

Appendix Table 2. Summer chum samon spawning escapement estimates in the Strait of Juan de
Fuca region (1968-2000).
REPORTS

Appendix Report 1 - Derivation of Escapement Estimates For the 1999 and 2000 Returns of Summer
Chum Samon to the Streams of Hood Canal and the Strait of Juan De Fuca

Appendix Report 2 - Run recongtruction

Appendix Report 3 - Satus of Artificia Production Programs in Meeting Specified Mitigation
Measures to Reduce Risk of Negative Interactions with Summer Chum Salmon

Appendix Report 4 - Harbor Seal Predation on Hood Cand Summer Chum
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APPENDIX REPORT 1

DERIVATION OF ESCAPEMENT ESTIMATES FOR THE 1999 AND 2000
RETURNS OF SUMMER CHUM SALMON TO
THE STREAMS OF HOOD CANAL AND THE STRAIT OF JUAN DE Fuca

Escapement estimates for Hood Cand and Strait of Juan de Fuca summer chum popul ations are based upon
the callection and analysis of multiple live and dead fish counts made in each stream throughout the spawning
Sseason. An estimate of the total abundance of summer chum in each stream from this data is made by use of an
"area-under-the-curve' (AUC) methodology. The AUC escapement methodology is based upon escapement
curves developed from seria spawner counts, which are converted into total escapement estimates for the
surveyed stream using the average chum salmon spawner residence life. Other methods, such as rack and redd
counts were also used where available and/or appropriate. For amore detailed discussion see SCSCI
Appendix Report 1.1.

The following are the 1999 and 2000 return year summaries of the summer chum escapements, quadity ratings
and the spawner count data used for estimating escapement. Survey data directly used in estimation processis
highlighted with bold text in the annua summary tebles.
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1999 Summer Chum Natural Spawning Escapement Summary

Big Beef Creek (WRIA 15.0389)

Summer 1999
Reach River mile 0.0 upstream
Edtimate 0
Method Trap count (broodstock take adjustment)
Qudlity rating Very good
Comments Trap operated continuoudy by UW and WDFW from September 1 through October,

1999. Four jacks were captured in trap.

Anderson Creek (WRIA 15.0412)

Summer 1999
Reach River mile 0.0-1.0
Egimate 0
Method See comments.
Qudlity rating Very good
Comments Assumed escapement was zero due apparent extirpation of the population, and no fish

observed in 6 survey observations from Sept. 2 to Oct. 18. Assumed the 3 fish observed
on Oct. 25 were early fdl chum.

Table 1.1. Anderson Creek 1999 chum survey data through Oct. 25.

Lower Upper

RM RM LengthlLive Dead Dead 1 Vis Comments
15 0412 | 09/02/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT|O O O O J20 60 WDFW
150412 | 09/09/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT|O O O O J20 60 WDFW
150412 | 09/21/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT|O O O O J20 60 WDFW
150412 | 10/04/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT|O O O O J20 60 WDFW
150412 | 10/11/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |4 7 0 O J20 60 61 WDFW
150412 | 10/18/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |1 3 4 0 J20 60 61 WDFW
l15 0412 | 10/25/99 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |4 8 0 0 |20 60 WDFW
Notes:

Bept. 2 survey card noted 3 beaver dams: @) 50 yards from survey split point, b) 200 yards from bottom bridge (RM 0.1), and c) below bottom
pridge. Surveyors notched the dams.

Bept. 9 - Dam by mouth was repaired, but passable to fish. The dam 200 yards up from the highway bridge is a block (4 ft. high from base).
Bept. 21 - Lower dam was still passable, but upper two dams were re-built.

Dct. 18 - Dams were still a problem. There were chinook, pink, and coho observed in the stream, all below the highway bridge.

Dct. 25 — Dams were notched again. All fish (3) below highway bridge.

Nov. 1 - Beaver dam by bridge was a block again. All the chums (28) were below the lower dam.
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Dewatto River (WRIA 15.0420)

Summer 1999

Reach River mile 0.3-1.8

Edimate 2

Method Live + dead Sept. 21 survey.

Qudlity rating Good

Comments Assumed the 2 live fish observed on Oct. 18 were early fal chum.

Table 1.2. Dewatto River 1999 chum survey data through Oct. 25. I

Lower Upper Live+ Type

| WRIA Date RM RM  Length|Live Dead Dead |} Vis Surv Method | Other Species | Comments Agenc
150420 | 09/02/99 | 0.3 1.8 1.5 0 0 0 95 INDX FOOT 1 3 7 0]20 WDFW
150420 | 09/09/99 | 0.3 1.8 1.5 0 0 0 95 INDX FOOT 1 0 0 0 ]20 WDFW
150420 | 09/21/99 | 0.3 0.9 0.6 0 0 0 95 INDX FOOT |1 7 0 O |20 60 61 WDFW
150420 | 09/21/99 | 0.9 1.8 0.9 2 0 2 95 INDX FOOT |1 7 0 O |20 60 61 WDFW
150420 | 10/04/99 | 0.3 1.8 1.5 0 0 0 95 INDX FOOT 1 4 7 0]20 WDFW
150420 | 10/11/99 | 0.3 1.8 1.5 0 0 0 95 INDX FOOT 1 4 7 0 ]2 WDFW
150420 | 10/18/99 | 0.9 0.9 0.6 2 0 2 95 INDX FOOT 1 4 7 0 ]20 61 WDFW
150420 | 10/18/99 | 0.3 1.8 0.9 0 0 0 95 INDX FOOT |1 4 7 0 |20 61 WDFW
150420 | 10/25/99 | 0.3 0.9 06 |13 5 18 90 INDX FOOT |4 8 0 21]60 61 WDFW
150420 | 10/25/99 | 0.9 1.8 0.9 0 1 1 90 INDX FOOT |4 8 0 21])60 61 WDFW
Notes:

Bept. 21 survey card noted an active redd in the upper survey section.

Dct. 25 - All live fish in delta.

Tahuya River (WRIA 15.0446)

Summer 1999

Reach

Edimate

Method

Qudlity rating
Comments

River mile 0.0-2.6

1

Live + dead Sept.9, Oct. 4 and 11 survey

Far

Only gave a“fair” rating due to large 25 day gap between Sept. 9 and Oct. 4 surveys.
There were minima parent escapements, o run should have been minimal/non-existent.
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|Tab|e 1.3. Tahuya River 1999 chum survey data through Oct. 25. I

Lower Upper Live+ Type
| WRIA Date RM RM  Length |Live Dead Dead | Vis Surv Method | Other Species | Comments Agenc
150446 | 09/02/99 | 0.0 2.6 2.6 0 0 0 95 INDX FOOT 3 4 7 0]2 WDFW
150446 | 09/09/99 | 0.0 2.6 2.6 0 0 0 90 INDX FOOT]7 0O O O J20 WDFW
150446 | 10/04/99 | 0.2 2.6 2.4 0 0 0 95 INDX FOOT |1 4 7 0|20 WDFW
150446 | 10/11/99 | 0.0 2.6 2.6 1 0 1 95 INDX FOOT |4 7 0 O |20 60 61 WDFW
150446 | 10/18/99 | 0.0 2.6 2.6 0 0 0 95 INDX FOOT |4 7 0 O ]J20 60 WDFW
150446 | 10/25/99 | 0.0 2.6 2.6 31 0 31 95 INDX FOOT |4 7 0 0 |20 60 61 WDFW
Notes:
Dct. 11 — Fish observed was in lower section of survey reach.
Dct. 25 — All fish observed in lower section of survey reach.
Union River (WRIA 15.0503)
Summer 1999
Reach River mile 0.3-2.1
Edimate 159
Method AUC - 10 day dream life
Qudlity rating Very Good
Comments Sight ambiguity about concluding point of run. Assumed live observed on Oct. 12 survey
were the last summer chum.
Table 1.4. Union River 1999 chum survey data through Oct. 26. I
Lower Upper Live+ Type
| WRIA Date RM RM LengthlLive Dead Dead 1 Vis Surv Method | Other Species | Comments Agenc
150503 | 08/24/99 | 0.3 2.1 1.8 12 0 12 90 INDX FOOT |1 8 0 O |20 61 WDFW
150503 | 09/01/99 | 0.3 21 18 |33 0 33 99 INDX FOOT |1 0 0 O |20 60 61 WDFW
150503 | 09/08/99 | 0.3 21 18 |54 2 56 90 INDX FOOT |1 7 0 O |21 60 61 WDFW
150503 | 09/14/99 | 0.3 2.1 1.8 |85 6 91 95 INDX FOOT |1 7 1 O |20 60 61 WDFW
150503 | 08/24/99 | 0.3 2.1 1.8 9 13 22 95 INDX FOOT |1 0 1 O |20 60 61 WDFW
150503 | 10/05/99 | 0.3 2.1 1.8 5 6 90 INDX FOOT |1 4 0 O |24 60 61 WDFW
150503 | 10/12/99 | 0.3 2.1 1.8 2 90 INDX FOOT |1 7 0 O |21 60 61 WDFW
150503 | 10/18/99 | 0.3 2.1 1.8 2 90 INDX FOOT 1 4 0 0 ]20 61 WDFW
150503 | 10/26/99 | 0.3 2.1 1.8 |37 0 37 90 INDX FOOT 1 7 0 0 ]21 60 61 WDFW
Notes:
Bept. 1 : Upper section 3 redds (1 active), lower section 4 redds (all active)
Bept. 8 : Upper section 7 active redds, lower section 4 active redds.
BSept. 14 : Upper section 8 active redds, lower section 15 active redds.
BSept. 24 : Upper section 5 active redds, lower section 1 active redd.
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Lilliwaup Creek (WRIA 16.0230)

Summer 1999

Reach
Edimate
Method
Qudlity rating
Comments

River mile 0.0-0.7

0

Broodstock weir was assumed fish-tight all season.

Very Good

Thirteen fish (7 maes, 6 femaes) were captured at the weir and spawned in the
Supplementation program.

Hamma Hamma River (WRIA 16.0251)

Summer 1999

Reach
Edimate
Method
Qudlity rating
Comments

River mile 0.3-1.8

212

AUC - 10 day stream life (broodstock take adjustment)

Good

Curve well defined by data. Broodstock take adjustment issue has some ambiguity as
to accuracy of method used to account for fish that are counted in surveys and then
removed by broodstocking operations. Some ambiguity in endpoint of curve, due to
gpparent fal fish entry overlgp. Survey counts are consdered conservative due to the
large number of chinook present in stream — pooled chum counts were difficult in early
to mid-season because of the large number of fish of different species (pinks, chums,
coho, and chinook) mixed together in the pools. Surveyors subjectively felt the stream
life was longer-than-average this year, which is possible because flows were rather
high and cold for along period in early to mid-season due to the high snow-pack. A
total of 43 fish (21 maes, 22 females) removed for broodstock.

Adjusted escapement = [(2,332 FD — (43 broodstock x 5 days assumed avg.
residence before removal)) / 10 day stream life]

One snorkd survey was conducted by the broodstock collection program staff. This
data was not used in the escapement estimate, since the techniqueis so different in
viewing capabilities compared with “above water” survey methods.
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Table 1.5. HammaHamma River 1999 chum survey data through Nov. 2 . I
Lower Upper Live+ Type

| WRIA Date RM RM  Length |Live Dead Dead | Vis Surv Method | Other Species | Comments Agenc
16 0251 | 08/19/99 | 0.3 1.8 15 0 0 0 70 INDX RAFT J1 3 24 60 WDFW
16 0251 | 08/27/99 | 0.3 1.8 15 8 0 8 85 INDX RAFT |1 3 24 60 WDFW
16 0251 | 09/10/99 0.3 1.8 1.5 42 01 42 85 INDX RAFT 1 3 21 60 WDFW
16 0251 | 09/20/99 | 0.3 1.8 15 |71 3 74 80 INDX RAFT J1 3 4 20 60 WDFW
16 0251 | 09/22/99 | 0.3 1.8 15 |40 NC 40 90 SUPP SNKL J1 4 6 20 WDFW
16 0251 | 09/22/99 | 1.8 2.2 0.4 0 0 0 90 SUPP SNKL 1 3 4 20 WDFW
16 0251 | 09/29/99 | 0.3 1.8 15 |58 3 61 90 INDX RAFT |1 3 4 20 60 WDFW
16 0251 | 10/07/99 | 0.3 1.8 15 |43 24 67 85 INDX RAFT J1 3 14 20 60 WDFW
16 0251 | 10/14/99 | 0.3 1.0 07 |10 13 23 95 INDX FOOTJ1 3 4 20 60 61 WDFW
16 0251 | 10/14/99 | 1.0 1.8 0.8 0 0 0 95 INDX FOOT||1 3 4 20 60 61 WDFW
16 0251 | 10/22/99 1.0 1.8 0.8 11 5 16 95 INDX FOOT (1 3 4 8 |20 61 WDFW
16 0251 | 11/02/99 | 0.3 1.0 07 |94 0 94 80 INDX FOOT |3 4 24 60 61 WDFW
16 0251 | 11/02/99 | 1.0 1.8 0.8 |80 0 80 80 INDX FOOT |3 14 24 60 61 WDFW
Notes:

B/19/99 — Water very “green” from snowmelt. Poor visibility, especially in holes.

B/27/99 — Chums mixed with pinks in pools, chum count conservative.

D/10/99 — Chinook and most of chums were mixed together in pools (lots of chinook). Counts conservative.

John Creek (WRIA 16.0253)

Summer 1999
Reach River mile 0.0-1.6
Edimate 0
Method N/A
Qudlity rating Good
Comments Assumed no spawning due to no fish observed in severd spot checks, and low flows dll

Season & mouth prevented access by summer chum.

Duckabush River (WRIA 16.0351)

Summer 1999
Reach River mile 0.0-2.3
Edimate 92
Method AUC - 10 day dream life

Qudlity rating Good
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Comments

Starting point of curve required alittle subjectivity. Surveyors subjectively fdt the
sream life was longer-than-average this year, which is possible because flows were
rather high and cold for along period due to the high snow-pack.

One snorkd survey was conducted by Thom Johnson (WDFW, Didtrict Fish Biologist).

This data was not used in the escapement estimate, Since the technique is so different in
viewing capabilities compared with “above water” survey methods.

Table 1.6. Duckabush River 1999 chum survey data through Nov. 2. I
Lower Upper Live+ Type

WRIA Date RM RM  Length|Live Dead Dead |Vis Survey Method | Other Species | Comments Agency

| 16 0351 | 08/19/99 | 0.3 2.3 2 0 0 0 70 INDX RAFT 60 24 WDFW
16 0351 | 08/27/99 | 0.1 2.3 2.2 0 0 0 80 INDX RAFT |3 0 0 O |24 WDFW
16 0351 | 09/10/99 | 0.1 2.3 23 |16 0 16 80 INDX RAFT |3 0 0 O |21 60 WDFW
16 0351 | 09/17/99 | 0.1 2.3 22 159 0 59 80 SUPP SNKL |1 3 4 0 )23 WDFW
16 0351 | 09/17/99 | 2.3 3.7 14 0 0 0 80 SUPP SNKL |1 3 4 0 |23 WDFW
16 0351 | 09/20/99 | 0.1 2.3 22 |26 0 26 80 INDX RAFT |3 0 0 0 |21 WDFW
16 0351 | 09/29/99 | 0.1 2.3 22 |33 0 33 80 INDX RAFT |3 0 0 O |20 WDFW
16 0351 | 10/06/99 | 0.1 11 1.0 5 0 5 80 INDX FOOT |1 3 4 0 |20 60 WDFW
16 0351 | 10/06/99 | 1.1 2.3 1.2 8 5 13 80 INDX FOOT |1 3 4 0 J20 60 WDFW
16 0351 | 10/14/99 | 0.1 11 1.0 1 1 2 90 INDX FOOT |1 3 4 0 |20 60 61 WDFW
16 0351 | 10/14/99 | 1.1 2.3 1.2 1 20 21 90 INDX FOOT |1 3 4 0 |20 60 61 WDFW
16 0351 | 10/22/99 | 0.1 11 1.0 0 1 1 95 INDX FOOT |3 4 7 0 J20 60 61 WDFW
16 0351 | 10/22/99 | 1.1 2.3 1.2 0 7 7 95 INDX FOOT |3 4 7 0 J20 60 61 WDFW
16 0351 | 10/29/99 | 2.3 0 0 0 SPOT  FOOT 27 60 WDFW
16 0351 | 11/02/99 0 2.3 2.3 8 1 9 85 INDX FOOT |3 0 0 O |24 60 61 WDFW

Notes:

\ug. 29, 27 : Visibility in pools only fair due to glacial melt.

Bept. 10 : No fish observed spawning yet.

Dosewallips River (WRIA 16.0442)

1999

Summer

Reach

Edimate

Method

Qudity
rating

Comments

River mile0.1-2.3

351

AUC - 10 day stream life
Fair / Good

Most of curve defined OK by survey data, but visibility was poor (70%) on two surveys.

Surveyors subjectively fdt the stream life was longer-than-average this year, which is

possible because flows were rather high and cold for along period due to the high snow-
pack.
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Table 1.7. Dosewallips River 1999 chum survey data through Oct. 20. I

Lower Upper Live+ Type
| WRIA Date RM RM  Length|Live Dead Dead ] Vis Surv Method | Other Species | Comments Agenc
16 0442 | 08/19/99 | 0.1 2.3 2.2 0 0 0 40 INDX  RAFT 60 38 24 WDFW
16 0442 | 09/10/99 | 0.1 2.3 22 |24 0 24 70 INDX RAFT |3 0 O 0 |24 60 WDFW
16 0442 | 09/20/99 | 0.1 2.3 22 192 0 92 70 INDX RAFT |3 0 0 0 J24 WDFW
16 0442 | 09/20/99 | 2.3 2.6 0.3 0 0 0 70 SUPP RAFT |3 0 0 0 J24 WDFW
16 0442 | 10/01/99 | 0.1 2.3 22 132 11 143 |80 INDX RAFT |1 3 0 0 ]21 60 WDFW
16 0442 | 10/01/99 | 2.3 3.0 0.7 8 0 8 80 SUPP RAFT |3 0 O 0 ]21 60 WDFW
16 0442 | 10/13/99 | 0.1 2.3 22 11 5 16 80 INDX RAFT |3 4 0 0 J21 60 WDFW
16 0442 | 10/13/99 | 2.3 2.8 0.5 0 0 0 SUPP RAFT |1 3 4 0 |21 WDFW
16 0442 | 10/13/99 | 3.6 6.7 3.1 0 0 0 80 SUPP RAFT |1 3 4 0 ]J21 WDFW
16 0442 | 10/20/99 | 0.0 1.3 1.3 0 6 6 95 INDX FOOT |1 3 4 7 |20 61 WDFW
16 0442 | 10/20/99 | 1.3 2.3 1.0 0 0 0 INDX FOOT |1 3 4 7 J20 61 WDFW

Notes:
Aug. 19 : Lots of snowmelt. Poor visibility in holes.
Bept. 10 : Most of fish above power lines (RM 1.3). Most of fish still holed up. 4 ft vis. In pools — water slightly murky.

Big Quilcene River (WRIA 17.0012)

Summer 1999
Reach River mile 0.0-2.7
Edtimate 2,981
Method AUC - 10 day dtream life
Qudlity rating Very Good
Comments USFWS took 171 broodstock from bay setnets/seines (of these 3 died during capture),
and 1 fish entered the hatchery rack. A tota of 172 summer chum were utilized in the
1999 QNFH supplementation program: 81 males and 88 fema es were spawned, and 3
males were mortalities. It was assumed rack capture fish moved rapidly enough
through river to avoid being censused in spawner surveys.
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Table 1.8. Big Quilcene River 1999 chum survey data through Nov. 3.

WRIA
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012
17 0012

Date
08/20/99
08/27/99
08/27/99
09/03/99
09/03/99
09/10/99
09/10/99
09/16/99
09/24/99
09/24/99
10/01/99
10/01/99
10/06/99
10/13/99
10/13/99
11/03/99

Lower Upper

RM RM
0 2.7
0 1.8
1.8 2.7
0 1.8
1.8 2.7
0 1.8
1.8 2.7

2.7

1.8
1.8 2.7
0 1.8
1.8 2.7

2.7

1.8
1.8 2.7
0 2.8

Length
2.7
1.8
0.9
1.8
0.9
1.8
0.9
2.7
1.8
0.9
1.8
0.9
2.7
1.8
0.9
2.8

Live +

Live Dead Dead

25

60
244
149
524

1407
788
404
248
106

70

0

= N P O O O

114
261
374
210
529
NC
NC

25
3

60
245
151
525

1425
932
665
622
316
599

Type
Vis  Surv
70 INDX
60 INDX
60 INDX
85 INDX
85 INDX
80 INDX
80 INDX
90 INDX
90 INDX
90 INDX
90 INDX
90 INDX
90 INDX
90 INDX
90 INDX
90 INDX

Method
SNKL
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT
FOOT

Other Species | Comments

W w A~ b~ D

w W W w w

A b O O O

O O O O o

O O O o o

60
24
24
20
20
23
23
20
20
20
20
20
20
20
20
20

23 31
31 60
31 60

60
60
60
60
60
60
60
60
60
60
60 61

Agenc
USFWS
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW
WDFW

Little Quilcene River (WRIA 17.0076)

Summer 1999

Reach

Edimate
Method
Qudlity rating
Comments

River mile0.0-1.8

84

Redd count

Far

Redds were expanded to an estimate of totd fish that spawned in stream reach by
assuming 1 female per redd and using a1:1 sex ratio A total of 172 summer chum
were utilized in the 1999 QNFH supplementation program: 81 maes and 88 femdes
were spawned, and 3 males were mortalities. Based on this, sex ratio would be 0.95
males per femade. It was decided to usea 1:1 sex ratio for Little Quilcene since dl
other indicators of sex retio in 1999 had more males than females (i.e,, at Chimacum

Creek, Samon Creek).

42 redds + (42 redds x 1:1 M:F ratio) = 84 fish
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Table 1.9. Little Quilcene River 1999 chum survey data through Nov. 3. I
Lower Upper Live+ New Type

WRIA Date RM RM Length|Live Dead Dead redds| Vis Survey Method | Other Species | Comments | Agency

| 17 0076 | 08/20/99 0 1.8 1.8 0 0 0 0 90 INDX FOOT 20 WDFW
17 0076 | 08/27/99 0 1.8 1.8 0 0 0 0 90 INDX FOOT 20 WDFW
17 0076 | 09/03/99 0 1.8 1.8 0 0 0 0 90 INDX FOOT 20 WDFW
17 0076 | 09/10/99 0 0.8 0.8 | 18 0 18 0 85 [INDX FOOT 20 60 WDFW
17 0076 | 09/16/99 0 0.8 0.8 | 12 2 14 12 | 90 INDX FOOT 20 WDFW
17 0076 | 09/20/99 0 0.8 08 | 34 2 36 6 90 INDX FOOT 20 60 WDFW
17 0076 | 09/20/99 0.8 1.8 1.0 0 0 0 1 90 INDX FOOT 20 60 WDFW
17 0076 | 09/24/99 0 0.8 0.8 | 18 5 23 1 90 INDX FOOT 20 60 WDFW
17 0076 | 09/24/99 0.8 1.8 1.0 1 0 1 12 | 90 INDX FOOT 20 60 WDFW
17 0076 | 09/27/99 0 0.8 08 |18 11 29 2 95 INDX FOOT 20 60 WDFW
17 0076 | 09/30/99 0 0.8 0.8 7 11 18 5 95 INDX FOOT 20 60 WDFW
17 0076 | 09/30/99 0.8 1.8 1.0 0 6 0 1 95 INDX FOOT 20 60 WDFW
17 0076 | 10/06/99 0 0.8 0.8 1 16 17 2 95 INDX FOOT 20 60 WDFW
17 0076 | 10/06/99 0.8 1.8 1.0 0 0 0 95 INDX FOOT 20 60 WDFW
17 0076 | 11/03/99 0 1.8 1.8 0 0 -- 95 INDX FOOT |4 0 0 0 |20 WDFW

Notes:

Sept. 10 : Chum only observed up to powerlines (RM 0.4), so TJ doesn’t think any fish were missed by not surveying the RM 0.8+ reach.

Chimacum Creek (WRIA 17.0203)

Summer 1999

Reach River mile 0.0-1.1

Edimate 38

Method Redd counts

Qudity rating Far

Comments Spawner surveys done by trained Wild Olympic Sdmon (WOS) volunteers under the
supervison of WDFW. A tota of 17 new redds observed. Redds were expanded to
an edtimate of tota fish that spawned in stream reach by assuming 1 femae per redd
and using sex ratio observed at SAmon Creek trap in 1999, i.e., (233 maes/ 190
femdes). Redd counts were used because comparison of redd counts and live fish
counts for Snow Creek indicates a significant portion of the live fish can go unobserved
insmdl rungzeyears. AUC edimate not possible due to minima number of fish
observed.

Beginning with BY 1996, eyed eggs were transferred in from Saimon Creek as part of
arentroduction program. Thefirgt naturd spawning by summer chum in Chimacum
Creek since the mid-1980' s occurred during fall, 1999.

Escapement = (17 redds) x (1.23 M/F) x (1 F per redd) = 38.
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Snow Creek (WRIA 17.0219)

Summer 1999
Reach River mile0.0- 0.8
Edimate 29
Method (Redd counts downstream of trap) + (trap passage count)
Qudlity rating Far
Comments Redds were expanded to an estimate of tota fish that spawned in stream reach by

assuming 1 female per redd and using sex ratio observed a Salmon Creek trap in
1999, i.e., (233 maes/ 190 femaes). Redd counts were used because comparison of
redd counts and live fish counts for this siream indicates a Sgnificant portion of thelive
fish can go unobserved in smdl runsze years. AUC estimate not possible due to
minima fish observed. No fish captured in trap in 1999.

Data from Thom H. Johnson (WDFW) memo dated December 4, 2000:
Escapement = (13 redds) x (1.23 M/F) x (1 F per redd)

Salmon Creek (WRIA 17.0245)

Summer 1999
Reach River mile 0.3 upstream
Edimate 434
Method (Trap count) -(broodstock take adjustment) + (redd counts downstream of trap)
Qudity rating Very good
Comments Trap operated continuoudy a RM 0.3 by WDFW from August 24 through October

18, 1999 as part of a supplementation program initiated with brood year 1992.

Data from Thom H. Johnson (WDFW) memo dated December 4, 2000:

Salmon Creek summer chum, 1999

Maes Femdes Totd
Upstream of trap 199 159 358 natura escapement
Spawned at trap 34 31 65 for supplementation
Totd intrep 233 190 423
Downstream of trap =~ 34 redds @ 1.23 M:F and 1 F per redd = 76 natural escapement
Natura escapement 434 summer chum
Totd return 499 summer chum
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Jimmycomelately Creek (WRIA 17.0285)

Summer 1999
Reach River mile 0.0 upstream
Edimate 1
Method (Trap count) — (broodstock take adjustment) + (redd counts downstream of trap)
Qudity rating Very good
Comments Trap operated continuoudy by WDFW a RM 0.1 from August 30 through

October 15, 1999 as part of a supplementation program initiated with brood year
1999. A total of 6 adults (2 maes, 4 femaes) were captured in trgp; in addition, 1
predator-killed female found downstream of trap. Two males and two females
spawned for program; one trapped fema e was partidly spawned and one died before
spawning dueto lack of amale. Tota return=7.

Dungeness River (WRIA 18.0018)

Summer 1999
Reach River mile 0.0 upstream
Edimate
Method
Qudity rating
Comments Eleven surveys were conducted between August 9 and October 28 from RM 0.0
to 3.3; 2 live and 1 dead chum were observed during the October surveys.
Table 1.9. Dungeness River 1999 chum survey data through Oct 28. I
Lower Upper Live+ Type
WRIA Date RM RM Length| Live Dead Dead JVis Survey Method | Other Species | Comments Agency
| 18 0018 | 8/09/99 9.8 0.0 0.0 0 0 0 20 SPOT FOOT 20 WDFW
18 0018 | 8/16/99 7.3 0.0 0.0 0 0 0 50 SPOT FOOT 20 WDFW
180018 | 8/25/99 | 33 00 00 | O 0O 0 |35 spoT FOOT 20 WDFW
180018 |or10099 | 00 33 33 | 0o 0 o |60 supp FOOT 20 60 WDFW
18 0018 | 9/16/99 0.0 3.3 3.3 0 0 0 70 SUPP  FOOT 20 WDFW
18 0018 | 9/22/99 0.0 3.3 3.3 0 0 0 70 SUPP  FOOT 20 60 WDFW
180018 | 9/27/99 | 00 33 33 | 0 0O o |70 supp FOOT 20 60 WDFW
180018 |10/04/99| 00 33 33 | 0o 1 1 |70 supp FoOT 20 60 WDFW
18 0018 |10/13/99 ] 0.0 3.3 3.3 0 0 0 75 SUPP  FOOT 20 60 WDFW
18 0018 ]10/20/99 ] 0.0 3.3 3.3 2 0 2 70 SUPP  FOOT 20 60 WDFW
180018 |10/28/99) 33 00 00 | 0 0O o Ji0 seor FOOT 20 60 WDFW
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2000 Summer Chum Natural Spawning Escapement Summary

Big Beef Creek (WRIA 15.0389)

Summer 2000

Reach

Edimate

Method

Qudlity rating
Comments

River mile 0.0 upstream

0

(trap count) - (broodstock take adjustment)

Very good

Trap operated continuoudy by UW and WDFW from Sept. 1 through Oct. 2000. All 20
fish (9 maes, 11 femaes) captured in trap were spawned as part of a reintroduction
program initiated with brood year 1996.

Anderson Creek (WRIA 15.0412)

Summer 2000

Reach

Edimate

Method

Qudlity rating
Comments

River mile0.0-1.0

0

See comments.

Very good

Assumed escapement was zero due to gpparent extirpation of the population, and no fish

observed during 7 surveys Sept. 7 to Oct. 17. Assumed the 3 fish observed on Oct. 26
were egly fdl chum.
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Table 1.10. Anderson Creek 2000 chum survey data through Oct. 26. I
Lower Upper Live+ Type
| WRIA Date RM RM  Length|Live Dead Dead |} Vis Surv Method | Other Species | Comments Agenc
15 0412 | 09/07/00 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |8 O O O |20 48 60 WDFW
15 0412 | 09/14/00 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |O O O O |20 48 60 WDFW
15 0412 | 09/22/00 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |O O O O |20 48 60 WDFW
15 0412 | 10/02/00 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |O O O O ]J20 47 60 WDFW
15 0412 | 10/10/00 | 0.0 1.0 1.0 0 0 0 95 INDX FOOT |1 4 0 O |20 47 60 WDFW
15 0412 | 10/17/00 | 0.0 1.0 1.0 0 0 0 90 INDX FOOT |4 8 0 0 |20 47 WDFW
15 0412 | 10/26/00 | 0.0 1.0 1.0 3 0 3 95 INDX FOOT |O O O O |20 60 61 WDFW
Notes:
Beaver dams blocked fish passage until Oct. 2, dams were notched to allow passage.
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Dewatto River (WRIA 15.0420)

Summer 2000

Reach
Edtimate
Method
Qudlity rating
Comments

River mile0.3-1.8

10

(Live + dead Oct. 2 survey) + (average live + dead Sept. 7 and Sept. 14 surveys.)
Good

Assumed the 2 live fish observed on Sept. 7 and Sept. 14 were the same fish. Assumed
live fish observed beginning Oct. 10 were fal chum.

Table 1.11. Dewatto River 2000 chum survey through Oct. 26. I
Lower Upper Live+ Type

WRIA Date RM RM  Length|Live Dead Dead |Vis Survey Method | Other Species | Comments Agency
I15 0420 | 09/07/00 | 0.3 1.8 15 2 0 2 95 INDX FOOT |1 8 20 60 61 WDFW
15 0420 | 09/14/00 | 0.3 1.8 1.5 2 0 2 90 INDX FOOT |1 8 20 60 WDFW
15 0420 | 09/22/00 | 0.3 1.8 1.5 0 0 0 95 INDX FOOT |1 8 20 WDFW
15 0420 | 10/02/00 | 0.3 1.8 1.5 7 1 8 95 INDX FOOT |1 4 8 20 60 61 WDFW
15 0420 | 10/10/00 | 0.3 1.8 1.5 5 0 5 95 INDX FOOT 1 4 8 20 61 WDFW
15 0420 | 10/17/00 | 0.3 1.8 1.5 6 1 7 90 INDX FOOT 1 4 8 20 61 WDFW
15 0420 | 10/26/00 | 0.3 1.8 1.5 J199 15 214 § 95 INDX FOOT 1 4 8 20 WDFW
Notes:
Due to early returns of fall chum, a summer cut off of Oct. 20 was established for estimating escapements for 2000 summer chum.
Dct. 26 - observed chum were assumed to be early fall chum.

Tahuya River (WRIA 15.0446)

Summer 2000
Reach River mile 0.0-2.6
Edimate 2
Method Live + dead Sept. 22 and Oct. 2 surveys
Qudlity rating Good
Comments Two fish were observed in 5 surveys from Sept. 7 through Oct. 10. Assumed fish
observed on Sept. 22 and Oct. 2 were different fish. October 17 observed live were
presumed to be the beginning of the fal run.
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Table 1.12. Tahuya River 2000 chm survey data through Oct. 17. I

Lower Upper Live+ Type

| WRIA Date RM RM  Length|Live Dead Dead ] Vis Surv Method | Other Species | Comments Agenc
15 0446 | 09/07/00 | 0.0 2.6 2.6 0 0 0 95 INDX FOOT | 8 20 60 WDFW
15 0446 | 09/14/00 | 0.0 2.6 2.6 0 0 0 90 INDX FOOT 20 60 WDFW
15 0446 | 09/22/00 | 0.0 2.6 2.6 1 0 1 95 INDX FOOT |1 4 8 20 60 WDFW
15 0446 | 10/02/00 | 0.0 2.6 2.6 1 0 1 95 INDX FOOT |1 4 8 20 60 61 WDFW
15 0446 | 10/10/00 | 0.0 2.6 2.6 0 0 0 95 INDX FOOT |1 4 8 20 61 WDFW
15 0446 | 10/17/00 | 0.0 2.6 2.6 17 0 17 90 INDX FOOT 1 4 8 20 WDFW
Union River (WRIA 15.0503)
Summer 2000

Reach River mile 0.3 upstream

Edimate 682

Method (Trap count) - (broodstock take adjustment)

Qudlity rating Very good

Comments Trap operated continuoudy by HCSEG and WDFW from Aug. 18 through Oct. 2, 2000
as part of a supplementation program initiated with brood year 2000. Totd return = 744
adults. A totd of 62 adults (30 maes, 32 femaes) removed for broodstock.

Natural escapement = (744 adults trapped) - (62 broodstock removed) = 682

Lilliwaup Creek (WRIA 16.0230)

Summer 2000
Reach River mile 0.0-0.7
Edimate 2
Method (Trap count) - (broodstock take adjustment) + (redd count downstream of trap)
Qudlity rating Very good
Comments Trap operated continuoudy by LLTK and WDFW from Sept. 1 through Oct. 12, 2000.

All 21 fish (14 males, 7 females) captured in trap were collected for broodstock as part of
a supplementation program initiated with brood year 1992. Of 21 adults trapped, 7 maes
and 7 fema es were spawned; the other 7 males entered the trap after the last femae and
died without spawning. One redd was observed downstream of the trap and a spawned-
out femae was collected. The made that spawned with the femae downstream of the trap
was captured and included in the trap count.

Tota return = (1 F downstream of trap) + (21 adults trapped) = 22.

Natural escapement = (1 redd) x (IM:F) x (1 F per redd) = 2
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Hamma Hamma River (WRIA 16.0251)

Summer 2000

Reach
Edimate
Method
Qudlity reting
Comments

River mile 0.3-1.8

173

(AUC 10 day stream life) - (broodstock take adjustments)
Good

As part of a supplementation program initiated with brood year 1997, 56 fish (30 maes,
26 femaes) were collected by beach seine for use as broodstock from Sept. 7 through
Oct. 19.

Adjusted escapement = [(2007 FD) - (56 broodstock x 5 days assumed average
residence before remova)]/(10 day stream life) = 173
Tota return = (173 natural esc.) + (56 broodstock) = 229

Table 1.13. Hamma Hamma River 2000 chum survey data through Oct. 13.

WRIA
06 0251
06 0251
06 0251
06 0251
06 0251
06 0251

Lower Upper Live+ Type

Date RM RM Length] Live Dead Dead }Vis Surv Method | Other Species | Comments Agenc
08/30/00 | 0.3 1.8 15 13 0 13 90 INDX FOOT |1 4 20 60 61 WDFW
09/06/00 | 0.3 1.8 15 30 0 30 90 INDX FOOT |1 4 5 20 60 61 WDFW
09/20/00| 0.3 1.8 15 75 12 87 90 INDX FOOT |1 4 20 60 61 WDFW
09/27/00| 0.3 1.8 15 61 34 95 90 INDX FOOT |1 4 5 20 60 61 WDFW
10/04/00 |} 0.3 1.8 15 31 45 76 90 INDX FOOT |1 4 20 60 61 WDFW
10/13/00 ] 0.3 1.8 15 |1581 27! 185 1] 90 INDX FOOT |1 4 20 60 WDFW

1 Fish observed on 10/13 were assumed to be early fall fish and are not included in the summer chum escapement estimate.

John Creek (WRIA 16.0253)

Summer 2000
Reach River mile0.0-1.6
Edimate 0
Method See comments.
Qudlity rating Far
Comments No forma surveys conducted. Spot observations by LLTK, HCSEG and WDFW
indicated that flows at mouth of stream prevented access by summer chum.
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Duckabush River (WRIA 16.0351)

Summer 2000

Reach River mile 0.0-2.3

Edimate 464

Method AUC 10 day dream life

Qudlity rating Good

Comments Last survey was a oot survey in high, muddy conditions, therefore arating of Good is

appropriate.

Table 1.14. Duckabush River 2000 chum survey data through Oct. 20. I
Lower Upper Live+ Type

IWRIA Date RM RM Length| Live Dead Dead | Vis Surv Method | Other Species | Comments Agenc!

16 0351 |ooios/00| 0.0 23 23 |18 0 18 90 INDX FOOT |1 20 60 61| WDFW

16 0351 J09/15/00 ] 0.0 2.3 2.3 153 0 153 90 INDX FOOT |1 21 60 WDFW

16 0351 J09/25/00 ] 0.1 2.3 2.2 170 16 186 90 INDX FOOT 20 60 WDFW

16 0351 |10/04/00| 0.0 2.3 2.3 120 62 182 90 INDX FOOT | 4 20 60 61 WDFW

16 0351 |10/13/00| 0.0 2.3 2.3 55 79 182 90 INDX FOOT |1 4 20 60 61 WDFW

16 0351 |10/20000] 00 00 00 | 0 O o Jo INDX FOOT 28 WDFW

Dosawallips River (WRIA 16.0442)

Summer 2000
Reach River mile 0.0-2.3
Edimate 1260
Method AUC 10 day dream life
Qudlity rating Good
Comments Last survey was a spot survey in high, muddy conditions, therefore arating of Good is
appropriate.
Table 1.15. Dosewallips River 2000 chum survey data through Oct. 20. I
Lower Upper Live+ Type
| WRIA Date RM RM Length] Live Dead Dead | Vis Surv Method | Other Species | Comments Agenc
16 0442 |09/08/00 | 0.0 2.3 2.3 104 0 104 90 INDX FOOT |1 20 60 61 WDFW
16 0442 109/15/00 ] 0.0 2.3 2.3 351 0 351 90 INDX FOOT |1 21 60 WDFW
16 0442 |oo/25/00 | 00 23 23 |572 16 588 |90 INDX FOOT 20 60 WDFW
16 0442 110/04/00 | 0.0 2.3 2.3 248 165 413 90 INDX FOOT |1 4 20 60 61 WDFW
16 0442 |10/13/00] 0.0 2.3 2.3 27 85 112 85 INDX FOOT | 4 20 60 WDFW
16 0442 110/20/00 ] 0.0 0.0 0.0 0 0 0 0 INDX FOOT 28 60 WDFW
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Big Quilcene River (WRIA 17.0012)

Summer 2000
Reach River mile 0.0-2.7
Edimate 5126
Method (AUC - 10 day dtream life) - (recycled fish adjustment)
Qudlity rating Good
Comments As part of a supplementation program initiated with brood year 1992, USFWS caught
252 broodstock from Quilcene Bay in beach seines (of these 35 died during capture), and
483 fish entered the hatchery rack (of these 196 were returned live, i.e., recycled to the
lower river). It was assumed fish that entered the hatchery rack moved rapidly enough
through the river to avoid being counted in spawner surveys.
Adjusted escapement = [(52245 fish-days) - (196 recycled fish x 5 days assumed
average resdence after recycling)]/(10 day stream life).
Table 1.16. Big Quilcene River 2000 chum survey data through Oct. 11. I
Lower Upper Live + Type
| WRIA Date RM RM Length| Live Dead Dead | Vis Surv Method | Other Species | Comments Agenc!
17 0012 |08/17/00 | 0.0 2.7 2.7 1 0 1 90 INDX  SNKL 20 USFWS
17 0012 J08/24/00 ] 0.0 0.7 0.7 0 0 0 90 INDX FOOT | 4 20 WDFW
17 0012 J09/01/00 ] 0.0 2.7 2.7 95 2 97 90 INDX FOOT 20 60 WDFW
17 0012 |09/08/00| 0.0 2.7 27 11662 10 1672 J90 INDX FOOT 20 60 WDFW
17 0012 |09/15/00 | 0.0 2.7 2.7 |3217 66 3283 J 90 INDX FOOT 20 60 WDFW
17 0012 |og/25/00 | 0.0 27 27 |678 o 678 |90 INDX FOOT 20 60 WDFW
17 0012 J10/03/00 ] 0.0 2.7 2.7 192 0 192 95 INDX FOOT 20 60 WDFW
17 0012 J10/11/00 ] 0.0 0.7 0.7 32 0 32 95 INDX FOOT 20 61 WDFW

Little Quilcene River (WRIA 17.0076)

Summer 2000
Reach River mile0.0-1.8
Edimae 268
Method AUC -10 day stream life
Qudlity rating Good
Comments
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Table 1.17. Little Quilcene river 2000 chum survey data through Oct. 11. I
Lower Upper Live+ Type
| WRIA Date RM RM Length] Live Dead Dead }Vis Surv Method | Other Species | Comments Agenc
17 0076 |09/02/00 | 0.0 0.8 0.8 4 0 4 95 INDX FOOT 20 60 WDFW
17 0076 |09/11/00 | 0.0 1.2 1.2 80 1 81 90 INDX FOOT 20 60 WDFW
17 0076 |09/18/00| 0.0 1.8 1.8 | 115 16 131 J 90 INDX FOOT 20 60 WDFW
17 0076 |09/25/00 | 0.0 1.8 1.8 | 113 43 156 |90 INDX FOOT 20 60 WDFW
17 0076 |10/03/00| 0.0 1.8 1.8 28 0 28 90 INDX FOOT 20 60 WDFW
17 0076 |10/11/00| 0.0 0.8 0.8 2 0 2 90 INDX FOOT 20 60 WDFW

Chimacum Creek (WRIA 17.0203)

Summer 2000

Reach River mile0.0-1.1

Edimae 52

Method AUC - 10 day dtream life

Qudlity rating Good

Comments Spawner surveys done by trained Wild Olympic Sdmon (WOS) volunteers under the

supervison of WDFW. AUC done for 0.0-0.3 and 0.3-1.1 combined.
Table 1.18. Chimacum Creek 2000 chum survey data through Oct. 11. I
Lower Upper Live+ Type

| WRIA Date RM RM  Lengthl Live Dead Dead [ Vis Surv Method | Other Species | Comments Agenc
17 0203 f09/05/00| 0.0 03 03 | 1 0O 1 |80 INDX FOOT WOS
17 0203 |09/05/00 | 0.3 1.1 0.8 5 0 5 80 INDX FOOT WOS
17 0203 109/12/00 | 0.0 0.3 0.3 25 4 29 90 INDX FOOT WOS
17 0203 foor12/00| 0.3 1.1 08 |11 0 11 |9 INDX FOOT WOos
17 0203 |o9r19/00| 0.0 03 03 | 4 10 14 J95 INDX FOOT WOS
17 0203 109/19/00 | 0.3 1.1 0.8 8 8 16 90 INDX FOOT WOS
17 0203 109/26/00 | 0.0 0.3 0.3 2 17 19 85 INDX FOOT WOS
17 0203 109/26/00 ] 0.3 11 0.8 3 6 9 90 INDX FOOT WOS
17 0203 |10/04/00] 0.0 03 03 | 1 10 11 |8 INDX FOOT WOos
17 0203 |10/04/00 | 0.3 1.1 0.8 1 4 85 INDX FOOT WOS
17 0203 |10/11/00 | 0.0 0.3 0.3 0 4 75 INDX FOOT WOS
17 0203 |10/11/00 ] 0.3 1.1 0.8 0 4 75 INDX FOOT WOS
Snow Creek (WRIA 17.0219)
Summer 2000

Reach River mile 0.0-0.8

Edimate 30

Method (Redd counts downstream of trap) + (trap passage count)
SCSCI - Supplemental Report No. 3 December 2001

Appendix Report 1 91



Qudlity rating Far
Comments Redds were expanded to an estimate of totd fish that spawned in stream reach by

assuming 1 femae per redd and using sex ratio observed at Salmon Creek trap in 2000,
i.e., (459 maes/342 femaes). Redd counts were used because comparison of redd
counts and live fish counts for this stream indicates a Sgnificant portion of the live fish can
go unobserved in smal runsize years. AUC estimate not possible due to minima fish
observed: 5 dead in 5 surveys from Sept. 9 through Oct. 19. No fish captured intrap in
2000.

Data from Thom H. Johnson (WDFW) memo dated December 4, 2000:

Escapement = (13 redds) x (1.34 M/F) x (1 F per redd) = 30

Salmon Creek (WRIA 17.0245)

Summer 2000
Reach River mile 0.0 upstream
Edimate 710
Method (trap count) - (broodstock take adjustment) + (redd counts downstream of trap)

Qudlity rating Very good
Comments Trap operated continuoudy at RM 0.3 by WDFW from Aug. 21 through Oct. 26, 2000

as part of a supplementation program initiated with brood year 1992.

Data from Thom H. Johnson (WDFW) memo dated December 4, 2000.

Salmon Creek summer chum, 2000

Mades  Femaes Total
Upstream of trap 388 277 665 naturd escapement
Spawned at trap 71 65 136 for supplementation
Totd intrap 459 342 801 134M:F

Downgreamof trap 19 redds @ 1.34 M:F and 1 F per redd = 45 natural escapement

Natura escapement 710 summer chum

Totd return 846 summer chum
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Jimmycomelately Creek (WRIA 17.0285)

Summer 2000
Reach River mile 0.0 upstream
Edimate 9
Method (trap count) - (broodstock take adjustment) + (redd counts downstream of trap)
Qudlity rating Very good
Comments Trap operated continuoudy by WDFW from Aug. 29 through Oct. 15, 2000 as part of a

supplementation program initiated with brood year 1999.

Data from Thom H. Johnson (WDFW) memo dated December 4, 2000:

Jimmycomeéately Creek summer chum, 2000
Mades Femaes Total

Upstream of trap 0 0 0 natura escapement
Spawned at trap 24 131 37 for supplementation

Died unspawned at trap 9 0 9 nofemdesavalade

Totd intrap 33 13 46

Downstream of trap 2 5 7 carcasses found and 3 redds

@ 1.75M:Fand 1 F per
redd = 9 natural escapement

Natural escapement 92  summer chum
Totd return 55 aummer chum

1 Onefemae was partialy spawned out.
2 All naturally spawning fish were either captured in trap or collected as carcasses,

Dungeness River (WRIA 18.0018)

Summer 2000
Reach River mile 0.0 upstream
Estimate
Method
Quality rating
Comments Ten surveys were conducted between August 4 and October 18 from RM 0.0 to 3.3;
1 live chum was observed during the October surveys.
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Table 1.19. Dungeness River 1999 chum survey data through Oct 18. I
Lower Upper Live+ Type

| WRIA Date RM RM Length] Live Dead Dead }Vis Surv Method | Other Species | Comments Agenc
18 0018 | 8/04/00 | 0.0 3.3 3.3 0 0 0 75 SUPP  FOOT WDFW
18 0018 | 8/14/00 | 0.0 3.3 3.3 0 0 0 80 SUPP FOOT WDFW
18 0018 | 8/24/00 | 0.9 3.3 24 0 0 0 75 SUPP  FOOT WDFW
18 0018 | 8/30/00 | 0.9 3.3 24 0 0 0 75 SUPP  FOOT WDFW
18 0018 | 9/08/00 | 0.5 3.3 2.8 0 0 0 80 SUPP FOOT WDFW
18 0018 | 9/14/00 | 0.0 3.3 3.3 0 0 0 80 SUPP FOOT WDFW
18 0018 | 9/22/00 | 0.5 3.3 2.8 0 0 0 70 SUPP  FOOT WDFW
18 0018 |10/02/00 | 0.5 3.3 2.8 0 0 0 80 SUPP FOOT WDFW
18 0018 |10/09/00 | 0.0 3.3 3.3 1 0 1 60 SUPP FOOT WDFW
18 0018 ]10/18/00 | 3.3 0.0 0.0 0 0 0 10 SPOT  FOOT WDFW
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APPENDIX REPORT 2
RUN RECONSTRUCTION

The following tables present the run reconstruction for the return years 1991 through 2000. The estimates for
the 1991-1998 returns are included here, because some of the values have been updated from those originaly
presented in the SCSCI.
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Year

1991

Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Terminal Seattle Admiralty C%nsv CDN Area
(Area10) (Area9) 20
Areas
(HC-SJF) (HC-SJF) (HC-SIF) (HC-SIF)
| Harvest | 3 0 13 15 751 0 6 66 0 0 0 59 17 483 |
kkkkkkkkkk Run Abundanceby LOCEltIOn kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim
Skokomish  Skokomish N/A 3 3 3 3 3 * 3 3 3 4 5
12D Tahuya 5 5 5 5 5 5 233 233 241 262 321
Union 208 208 218 218 219 228
12A L. Quilcene 1 13 13 13 13 837 837 863 939 1,153
B. Quilcene 49 64 804 804 807 824
12-12B-12C Big Beef 0 0 0 0 510 510 526 572 702
Anderson 0 0 0 0
Dosewallips 250 250 251 262
Duckabush 102 102 102 107
HammaHamma 71 71 71 74
Lilliwaup 30 31 31 32 33
Dewatto 31 32 32 33 34
Discovery  Snow 12 12 184 190 206 253
Salmon 172 172
Seqguim Jmmycomelate 125 125 125 129 140 172
Totals 1,056 0 3 213 290 64 816 1529 1535 1,584 184 125 1,893 1,584 1,952 2,123 2,606
Hood Canal Portion 747 0 1,584 1,584 1,633 1,776 2,181
E. Strait Portion 309 0 309 319 347 425




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Year Terminal Seattle Admiralty C%ns\./ CDN Area
(Area10) (Area9) Areas. 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

1992 | Harvest | 3 0 0 5 199 0 0 8 0 0 1 44 84 980 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 3 3 3 3 3 * 3 3 3 3 3
12D Tahuya 0 0 0 0 0 0 140 140 142 145 183
Union 140 140 140 140 140 140
12A L. Quilcene 9 11 11 11 11 948 948 960 981 1,235
B. Quilcene 320 414 739 935 935 935 937
12-12B-12C Big Beef 0 0 0 0 1,499 1,499 1,517 1,552 1,953
Anderson 0 0 0 0
Dosewallips 655 655 655 657
Duckabush 617 617 617 619
HammaHamma 123 123 123 123
Lilliwaup 81 18 99 99 99 99
Dewatto 0 0 0 0 0
Discovery  Snow 21 21 454 459 470 591
Salmon 371 62 433
Seqguim Jmmycomelate 616 616 616 623 637 802
Totals 2,953 494 3 140 242 739 947 2583 2583 2590 454 616 3,660 2,591 3,705 3,788 4,769
Hood Canal Portion 1,945 432 2,590 2,591 2,622 2,681 3,375
E. Strait Portion 1,008 62 1,070 1,083 1,107 1,394




Year

1993

Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Terminal Seattle Admiralty C%nsv CDN Area
(Area10) (Area9) 20
Areas
(HC-SJF) (HC-SIF) (HC-SIF) (HC-SJF)
| Harvest | 2 0 1 0 15 0 0 2 0 0 0 46 53 67 |
kkkkkkkkkk Run Abundanceby LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim
Skokomish  Skokomish N/A 2 2 2 2 2 * 2 2 2 2 2
12D Tahuya 0 0 0 0 0 0 252 252 261 271 283
Union 251 251 252 252 252 252
12A L. Quilcene 12 13 13 13 13 163 163 169 175 183
B. Quilcene 97 39 136 150 150 150 150
12-12B-12C Big Beef 0 0 0 0 358 358 370 384 402
Anderson 0 0 0 0
Dosewallips 105 105 105 105
Duckabush 105 105 105 105
HammaHamma 69 69 69 69
Lilliwaup 67 10 77 77 77 77
Dewatto 1 1 1 1 1
Discovery  Snow 11 11 463 479 497 520
Salmon 400 52 452
Seqguim Jmmycomelate 110 110 110 114 118 123
Totals 1,228 101 2 251 332 136 163 774 774 776 463 110 1,349 776 1,394 1,447 1,514
Hood Canal Portion 707 49 776 776 802 833 871
E. Strait Portion 521 52 573 592 615 643




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Year Terminal Seattle Admiralty C%ns\./ CDN Area
(Area10) (Area9) Areas. 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

1994 | Harvest | 1 0 0 0 20 0 0 13 0 0 0 27 54 451 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 1 1 1 1 1 * 1 1 1 1 1
12D Tahuya 0 0 0 0 0 0 742 742 749 765 891
Union 738 738 738 738 738 742
12A L. Quilcene 0 0 0 0 0 744 744 751 767 894
B. Quilcene 349 373 722 742 742 742 744
12-12B-12C Big Beef 0 0 0 0 974 974 984 1,004 1,170
Anderson 0 0 0 0
Dosewallips 225 225 225 226
Duckabush 263 263 263 264
HammaHamma 370 370 370 372
Lilliwaup 99 12 111 111 111 112
Dewatto 0 0 0 0 0
Discovery  Snow 2 2 163 165 168 196
Salmon 137 24 161
Seqguim Jmmycomelate 15 15 15 15 15 18
Totals 2,198 409 1 738 80 722 742 2450 2450 2,461 163 15 2,639 2,461 2,666 2,720 3,171
Hood Canal Portion 2,044 385 2,461 2,461 2,486 2,536 2,957
E. Strait Portion 154 24 178 180 183 214




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Seattle Admiralty C%ns\./ CDN Area

(Area10) (Area9) Areas 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

Year Terminal

1995 | Harvest | 0 0 0 0 7 0 0 32 0 0 0 0 68 458 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 0 0 0 0 0 * 0 0 0 0 0
12D Tahuya 0 0 0 0 0 0 723 723 723 728 760
Union 721 721 721 721 721 723
12A L. Quilcene 54 54 54 54 54 4,589 4,589 4,589 4,619 4,822
B. Quilcene 4,029 491 4520 4527 4527 4527 4,535
12-12B-12C Big Beef 0 0 0 0 4,181 4,181 4,181 4,209 4,394
Anderson 0 0 0 0
Dosewallips 2,787 2,787 2,787 2,79
Duckabush 825 825 825 828
HammaHamma 476 476 476 478
Lilliwaup 79 0 79 79 79 79
Dewatto 0 0 0 0 0
Discovery  Snow 25 25 616 616 620 647
Salmon 538 53 591
Seqguim Jmmycomelate 223 223 223 223 224 234
Totals 9,757 544 0 721 800 4520 4581 9,469 9469 9,493 616 223 10,332 9,493 10,332 10,400 10,858
Hood Canal Portion 8,971 491 9,493 9,493 9,493 9,556 9,977
E. Strait Portion 786 53 839 839 845 882




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Year Terminal Seattle Admiralty C%ns\./ CDN Area
(Area10) (Area9) Areas. 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

1996 | Harvest | 9 0 0 A 24 24 40 0 0 0 23 80 338 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 9 9 9 9 9 * 9 9 9 9 9
12D Tahuya 5 5 5 5 5 5 501 501 502 503 511
Union 494 494 494 495 495 496
12A L. Quilcene 265 266 267 267 267 9,597 9,597 9,607 9,643 9,792
B. Quilcene 8,479 771 9250 9,300 9310 9321 9,330
12-12B-12C Big Beef 0 0 0 0 10,520 | 10,520 10,531 10,570 10,734
Anderson 0 0 0 0
Dosewallips 6,976 6,984 6,992 7,006
Duckabush 2,650 2,653 2,656 2,661
HammaHamma 774 775 776 777
Lilliwaup 64 12 76 76 76 76
Dewatto 0 0 0 0 0
Discovery  Snow 160 160 1,054 1,055 1,059 1,075
Salmon 785 109 894
Sequim Jmmycomelate 30 30 30 30 30 31
Totals 20,682 892 9 499 584 9250 9566 20,573 20,597 20,627 1,054 30 21,711 20,627 21,734 21,814 22,152
Hood Canal Portion 19,707 783 20,627 20,627 20,649 20,725 21,046
E. Strait Portion 975 109 1,084 1,085 1,089 1,106




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Seattle Admiralty C%ns\./ CDN Area

(Area10) (Area9) Areas 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

Year Terminal

1997 | Harvest | 0 0o 7 0 100 3 0 0 0 0 0 0 46 108 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 0 0 0 0 0 * 0 0 0 0 0
12D Tahuya 0 0 0 0 0 0 481 481 481 484 493
Union 410 410 481 481 481 481
12A L. Quilcene 29 29 29 29 29 8,006 8,006 8,006 8,042 8,199
B. Quilcene 7,339 535 7874 7974 7976 7976 7,976
12-12B-12C Big Beef 0 0 0 0 665 665 665 668 681
Anderson 0 0 0 0
Dosewallips 47 47 47 47
Duckabush 475 475 475 475
HammaHamma 104 104 104 104
Lilliwaup 9 18 32 32 32 32
Dewatto 6 7 7 7 7
Discovery  Snow 67 67 901 901 905 923
Salmon 724 110 834
Seqguim Jmmycomelate 61 61 61 61 61 62
Totals 9,271 663 0 410 520 7,874 8003 9152 9152 9152 901 61 10,114 9,152 10,114 10,160 10,358
Hood Canal Portion 8,419 553 9,152 9,152 9,152 9,194 9,373
E. Strait Portion 852 110 962 962 966 985




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Year Terminal Seattle Admiralty C%nsv CDN Area
(Area10) (Area9) 20
Areas
(HC-SJF) (HC-SJF) (HC-SIF) (HC-SJF)
1998 | Harvest | 57 21 0 0 10 16 16 0 0 0 0 53 50 98 |
kkkkkkkkkk Run Abundanceby LOCEltIOn kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim
Skokomish  Skokomish N/A 57 57 57 57 57 * 57 57 58 58 59
12D Tahuya 0 0 0 0 0 0 246 246 248 251 255
Union 223 244 244 245 246 246
12A L. Quilcene 265 266 267 268 268 3,086 3,086 3,117 3,145 3,202
B. Quilcene 2,244 544 2,788 2,797 2,808 2818 2818
12-12B-12C Big Beef 0 0 0 0 730 730 738 744 758
Anderson 0 0 0 0
Dosewallips 336 337 339 339
Duckabush 226 227 228 228
HammaHamma 95 32 127 128 128
Lilliwaup 3 21 24 24 24 24
Dewatto 12 12 12 12 12
Discovery  Snow 27 27 1,171 1,183 1,193 1,215
Samon 1,023 121 1,144
Seqguim Jmmycomelate 98 98 98 99 100 102
Totals 4,552 718 57 244 337 2,788 3063 4105 4,120 4120 1171 98 5,389 4,120 5,442 5,492 5,590
Hood Canal Portion 3,404 597 4120 4120 4,161 4,199 4,274
E. Strait Portion 1,148 121 1,269 1,282 1,293 1,316




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Year Terminal Seattle Admiralty C%ns\./ CDN Area
(Area10) (Area9) Areas. 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

1999 | Harvest | 20 0 0 28 10 161 16l 0 0 0 0 8 5 24 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 20 20 20 21 21 * 21 21 21 21 21
12D Tahuya 1 1 1 1 1 1 172 172 173 173 174
Union 159 159 159 165 171 171
12A L. Quilcene 84 84 88 91 91 3,528 3,528 3,533 3,537 3,554
B. Quilcene 2,981 172 3,181 3191 3314 3437 3437
12-12B-12C Big Besef 0 4 4 4 4 772 772 774 774 778
Anderson 0 0 0 0
Dosewallips 351 365 378 378
Duckabush 92 96 99 99
HammaHamma 212 43 265 275 275
Lilliwaup 0 13 13 14 14 14
Dewatto 2 2 2 2 2
Chimacum Chimacum 38 38 38 38 38
Discovery  Snow 29 29 528 529 529 532
Salmon 434 65 499
Sequim Jmmycomelate 1 6 7 7 7 7 7
Totals 4,384 303 20 160 195 3,181 3275 4333 4,493 4493 528 7 5,066 4,493 5,074 5,079 5,103
Hood Canal Portion 3,882 232 4,493 4,493 4,500 4,504 4,526
E. Strait Portion 502 71 573 574 574 577




Reconstruction of the HC-SIF Summer Chum Salmon ESU Runs

Management Unit & Total Run Summaries

Year Terminal Seattle Admiralty C%ns\./ CDN Area
(Area10) (Area9) Areas. 20

(HC-SJF) (HC-SIF) (HC-SJF) (HC-SJF)

2000 | Harvest | 0 0 0 0 707 0 0 0 0 0 1 0 9 27 |

kkkkkkkkkk Run Abundance by LOC&tIOﬂ kkkkkkkkkk
Mgmt Unit Prod. Unit Escgpement Broodstock 82G/J 12D 12C  82F  12A 12B 12 9A  Discov. Sequim

Skokomish  Skokomish N/A 0 0 0 0 0 * 0 0 0 0 0
12D Tahuya 2 2 2 2 2 2 746 746 746 747 749
Union 682 62 744 744 744 744 744
12A L. Quilcene 268 300 300 300 300 6,605 6,606 6,606 6,611 6,628
B. Quilcene 5,126 504 5630 6,305 6,305 6,305 6,305
12-12B-12C Big Besef 0 20 20 20 20 2,005 2,005 2,005 2,007 2,012
Anderson 0 0 0 0
Dosewallips 1,260 1,260 1,260 1,260
Duckabush 464 464 464 464
HammaHamma 173 56 229 229 229
Lilliwaup 2 20 22 22 22 22
Dewatto 10 10 10 10 10
Chimacum Chimacum 52 52 52 52 52
Discovery  Snow 30 30 876 876 877 879
Salmon 710 136 846
Sequim Jmmycomelate 9 46 55 55 55 55 55
Totals 8,788 844 0 746 778 5630 6,605 9356 9356 9,356 876 55 10,339 9,357 10,340 10,349 10,375
Hood Canal Portion 7,987 662 9,356 9,357 9,357 9,365 9,389
E. Strait Portion 801 182 983 983 984 986
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APPENDIX REPORT 3

STATUS OF ARTIFICIAL PRODUCTION PROGRAMS IN MEETING SPECIFIED
MITIGATION MEASURES TO REDUCE RISK OF NEGATIVE INTERACTIONS WITH
SUMMER CHUM SALMON

The Summer Chum Salmon Conservation Initiative (section 3.3.2.1) specifiesrisk averson and

monitoring/eva uation measures to be met by artificia production programs that have medium to high risk of
hazards affecting summer chum. These mitigation measures have been specified in four categories. hatchery
operations, predation, competition and behavior modification, and fish disease trandfer. Following is a progress
report on the status of the artificid production programs in meeting the mitigation measures in 1999 and 2000.
Unless otherwise specified, comments on status apply to both years. The artificia production programs and
mitigation measures are presented in the following format.

Species
Program/Sponsor/Release Class
Hazard
Mitigation Messures
Status

The order of artificid production programs (projects) and the specified mitigation measures follow the order of
information shown in Table 3.1 that summarizes the datus of mitigation measures in the main body of the
present report. The risk aversion and monitoring/eva uation measures are represented by the abbreviations
“ra” and “m&€’, respectively. The symbols*®(Y)”, “(N)”, “(Y/N)” and“(NA)” are used in describing status of
the mitigation measures and indicate (Y)es, (N)o, (Y)esand (N)o, or (N)ot (A)pplicable with respect to
implementation of the measures. The (Y/N) designation means the measure was only partialy implemented.
Explanatory comments regarding implementation of the measures for the specific projects are provided in the
following status reports.

Fall Chinook Salmon

Project: Big Beef Creek Chinook

Sponsors. Univergty of Washington (UW) and Hood Cand Salmon Enhancement Group
(HCSEG) with WDFW

Release Class Fingerling

Hatchery Operations
Specified Mitigation Measures:
mé& e #3: Fish hedth monitoring
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m& e #4: Recording of fish production (release data)
mé& e #5. NPDES permit effluent monitoring

Status:
m&e#3: (Y/N) Certification of brood stocks conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.
m&e#5: (NA) Not applicable - no NPDES required for project of thissize.

Predation
Specified Mitigation Measure:
m& e #1. Recording of fish production (release data)
Status:
m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
continuation of project requires report to be provided.

Competition and Behavior Modification:

Specified Mitigation Measures:
r.a#4. Capture 100% of returning fal chinook to reduce risk of spawning ground space
competition with summer chum.
m& e #1: Monitor returning fal chinook that spawn naturdly for impact on summer
chum.

Status:
r.a#4: (N) Some returning chinook spawned in the artificial stream channd adjacent to
Big Beef Creek. However, there was no interaction effect since dl of extremey low
numbers of returning summer chum (from reintroduction project) were utilized as
broodstock. Should be closdly monitored in future.
m&e#1: (Y) Report submitted to WDFW.

Disease Trandfer
Specified Mitigation Measures:

r.a#l: Monitoring and evauation of brood stock and juvenile fish hedth by fish hedth
professionals.
r.a#2: Follow Co-managers samonid disease control policy.
r.a#3. Fish hedlth certification before release.
r.a#4. Reease fish in hedthy condition.
mé&e#1: Monitoring and evauation of brood stock and juvenile fish hedth by fish
hedlth professonals (same asr.a#1).
m& e #2: Report fish hedth and condition.

SCSCI - Supplemental Report No. 3 December 2001
Appendix Report 3 102



Status.

ra#l: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

r.a#2: (Y) Ensured by WDFW fish pathologists, if fish health checks needed.
r.a#3: (N) Not certified by WDFW fish pathologists; however, no fish hedth problems
occurred which required monitoring.

r.a#4: (Y) Ensured by WDFW fish pathologigts, if fish health checks needed.
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Project: Skokomish R. Chinook (Enhancement Group)
Sponsors: HCSEG/WDFW/Long Live the Kings
Rdease Classes: Fingerling and Yearling

Hatchery Operations
Specified Mitigation Measures:

Status.

Predation

mé& e #3: Fish hedth monitoring.
m& e #4: Recording of fish production (release data).
m& e #5: NPDES permit effluent monitoring.

m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.

Y earling fish health checked prior to rlease. Fingerling fish hedlth was not checked by
WDFW fish pathologists, however, no fish health problems occurred which required
monitoring.

m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided

m&e#5: (NA) Not gpplicable - no NPDES required for project of thissize,

Specified Mitigation Measure:

Status.

m& e #1: Recording of fish production (release data)

m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Compstition and Behavior Modification:
Specified Mitigation Measure:
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m&e#1: Monitor returning fal chinook that spawn naturdly for impact on summer
chum.

Status:
m&e#1: (Y) Potentia effects require more information on status of Skokomish summer
chum stock.

Disease Transfer

Specified Mitigation Measures:
m& e #1. Monitoring and evauation of brood stock and juvenile fish hedth by fish
hedlth professonals.
m& e #2: Report fish hedth and condition.

Status:
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Y earling fish health checked prior to rdlease. Fingerling fish health was not checked by
WDFW fish pathologists, however, no fish health problems occurred which required
monitoring.
m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Project: Hamma Hamma R. Chinook
Sponsors: HCSEG/WDFW
Release Classes Fingerling

Hatchery Operations

Specified Mitigation Measures:
r.a #4: Handling and holding of summer chum brood stock minimized.
r.a #6: Brood stocking and hatchery operations consistent with provisions of the
SCSCI.
m&e#1: Daily recording of numbers captured , disposition and mortaities during adult
trapping operations. Provide data reportsto WDFW.
mé& e #2: Record keeping of brood stocking. Provide reportsto WDFW.
mé& e #3: Fish hedth monitoring
mé& e #4: Recording of fish production (release data)
m& e #5: NPDES permit effluent monitoring

Status:
r.a #4: (Y) Trapping of returning adult summer chum was effective with low impact.
r.a. #6: (Y) Operations consstent with SCSCI.
m&e#1: (Y) Records kept and provided to WDFW.
m&e#2: (Y) Records kept and provided to WDFW.
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m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.
m&e#5: (NA) Not gpplicable - no NPDES required for project of thissize,

Predation
Specified Mitigation Measure:
m& e #1: Recording of fish production (release data)

Status:
m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Competition and Behavior Modification:

Specified Mitigation Measure:
m&e#1: Monitor returning fal chinook that spawn naturdly for impact on summer
chum.

Status:
m&e#1: (Y) Information submitted to WDFW.

Disease Transfer

Specified Mitigation Measures:
m& e #1. Monitoring and evauation of brood stock and juvenile fish hedth by fish
hedlth professonals.
m& e #2. Report fish hedth and condition.

Status:
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Project: Johnson Ck. (On Duckabush R.) Chinook
Sponsors: HCSEG/WDFW
Reease Classes Fingerling

Hatchery Operations
Specified Mitigation Measures:
mé& e #3: Fish hedth monitoring.
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m& e #4: Recording of fish production (release data).
m& e #5: NPDES permit effluent monitoring.

Status:
m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Fingerling fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.
m&e#5: (NA) Not applicable - no NPDES required for project of thissize.

Predation

Specified Mitigation Measure:
m& e #1: Recording of fish production (release data)

Status:
m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Compstition and Behavior Modification:
Specified Mitigation Measure:
m& e #1: Monitor returning fal chinook that spawn naturdly for impact on summer
chum.
Status:
m&e#1: (Y) Information submitted to WDFW.

Disease Transfer

Specified Mitigation Measures:
ra#l: Monitoring and evauation of juvenile fish hedth by fish hedth professonds.
r.a#2: Follow Co-managers samonid disease control policy.
r.a#3: Fish hedlth certification before release.
r.a#4. Release fish in hedthy condition.
mé&e#1: Monitoring and evauation of juvenile fish hedth by fish hedth professonds
(sameasr.a#l).
m& e #2: Report fish hedth and condition.

Status:
ra#1:(Y/N) Certification of brood stock conducted in WDFW Virology Lab. Juvenile
fish hedlth was not checked by WDFW fish pathologists, however, no fish hedth
problems occurred which required monitoring.
r.a#2: (Y) Ensured by WDFW fish pathologists, if fish health checks needed.
r.a#3: (N) Not certified by WDFW fish pathologists; however, no fish hedth problems
occurred which required monitoring.
r.a#4: (Y) Ensured by WDFW fish pathologigts, if fish health checks needed.
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m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Chinook Salmon

Project: Dungeness Fish Hatchery Chinook
Sponsors: WDFW
Release Classes. Fry, Fingerling

Predation
Specified Mitigation Measure:
m& e #2: Monitor chinook surviva rates, distribution within stream and potentia
predation effects on summer chum.

Status:
m&e#2: (Y) Fingerling surviva rates monitored by CWT. Didtribution within stream
may be assessed through Jamestown S Klalam Tribe' slife history studies. Potentia
predation effects require more information on status of Dungeness summer chum stock.
Coho Salmon

Project: Port Gamble Net Pens Coho
Sponsors. Port Gamble S Kldlam Tribe with WDFW and USFWS
Release Clases Yearling

Competition and Behavior Modification:
Specified Mitigation Measure:
r.a #7: Acclimate coho to release site.
Satus:
r.a #7: (Y) Coho were acclimated to the Port Gamble site for at least three months
before release in 2000 and 2001.

Project Name: Quilcene Net Pens Coho
Sponsors: Skokomish Tribe with WDFW and USFWS
Reease Clases. Yearling

Competition and Behavior Modification:
Specified Mitigation Measure:
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r.a #7: Acclimate coho to release site.

Status:
r.a #7: (Y) Coho were acclimated to the Quilcene Bay stefor at least three months
before rdease in 2000. High mortdities and holesin net by sedls resulted in early
release (after less than two weeks in net pen) of undetermined proportion of production
in 2001. Measures are being taken to reduce risk of recurrence.

Project: Snow Creek Coho
Sponsor: WDFW
Release Classes: Unfed Fry, Pre-smolts

Predation

Specified Mitigation Measure:
m& e #2: Monitor coho surviva rates, distribution within stream and potentid predation
effects on summer chum.

Status:
m&e#2: (Y) Survival rates monitored by CWT and/or otolith marks. Fry releases from
RSIs monitored for digtribution in stream and at trap at RM 0.8 as smolts. Potentia
predation effects of coho smolts on summer chum not monitored, but presumed to be
minima due to differentid outmigration timing of coho smolts (mid-April through May)
vs. summer chum (March-April).

Compstition and Behavior Modification:
Specified Mitigation Measure:
m&e#3. Monitor coho surviva rates, distribution within stream and potentia
comptition effects on summer chum.

Status:
m&e#3: (Y) Survival rates monitored by CWT and/or otolith marks. Fry releases from
RSIs monitored for distribution in stream and at trap at RM 0.8 as smolts. Potential
predation effects of coho smolts on summer chum not monitored, but presumed to be
minima due to differentid outmigration timing of coho smolts (mid-April through May)
vs. summer chum (March-April).
Pink Salmon

Project: Hoodsport Fish Hatchery Pink
Sponsor: WDFW
Release Classes: Fed Fry

Predation
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Specified Mitigation Measure:
r.a #4. Release pink fry after April 1 to reduce risk of predator attraction to summer
chum fry in estuarine aress.

Status:
ra#4: (Y) Pink fry released after April 1.

Compstition and Behavior Modification:
Specified Mitigation Measure:
ra#l&#2: No pink release (fed or unfed fry) before April 1 to reduce risk of food
source competition and adverse behavior modification effects on summer chumin
estuarine aress.
Status:
r.a #1&#2: (Y) All pink fry released after April 1.

Project: Dungeness Fish Hatchery Fall Pink
Sponsor: WDFW
Release Classes: Fed Fry

Hatchery Operations
Specified Mitigation Measures:
ra#l: Minimize handling and delay of summer chum by weir used to cepture fal pinks.
r.a #2: Personnel operating weir are properly trained in handling of summer chum.
r.a #3: Monitor weir continuoudy.
r.a. #4: Hold summer chum captured at weir no longer than four hours before passing
upstream.
r.a. #5: Place and remove weir with no impact on spawning activities, distribution or
redds of summer chum.
Status:
r.a #1-5: (NA) Low flow conditions prevented placement and operation of weir in
1999. Weir not used in non-pink (even-numbered) years such as 2000.
Compstition and Behavior Modification:
Specified Mitigation Measure:
r.a #6: Release pink fry after April 1.
Status:
r.a #6: (Y) Pink fry released after April 1.

Fall Chum Salmon

Project: Hoodsport Fish Hatchery Fall Chum
Sponsor: WDFW
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Release Classes: Fed Fry

Predation
Specified Mitigation Measure:
r.a #4: Release fdl chum fry after April 1 to reduce risk of predator attraction to
summer chum fry in estuarine aress.

Status:
ra#4: (Y) Fal chum fry released after April 1.

Compstition and Behavior Modification:
Specified Mitigation Measures:
ra#l&#2. No fadl chum release (fed or unfed fry) before April 1 to reduce risk of food
source competition and adverse behavior modification effects on summer chumiin
estuarine aress.

Status:
r.a #1&#2: (Y) All fdl chum fry released after April 1.

Project: McKernan Fish Hatchery Fall Chum
Sponsor: WDFW
Release Classes: Fed Fry

Predation
Specified Mitigation Measure:
r.a #4: Release fdl chum fry after April 1 to reduce risk of predator attraction to
summer chum fry in estuarine aress.
Status:
r.a#4: (Y) Fal chum fry rdeased after April 1.

Competition and Behavior Modification:
Specified Mitigation Measures:
ra#l&#2: No fdl chum release (fed or unfed fry) before April 1 to reduce risk of food
source competition and adverse behavior modification effects on summer chum in
eduarine aress.

Status:
r.a #1&#2: (Y) All fal chum fry reased after April 1.

Project: Sweetwater Creek Fall Chum
Sponsor: HCSEG/WDFW
Release Classes: Unfed Fry

December 2001
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Hatchery Operations

Specified Mitigation Measures:
mé& e #3: Fish hedth monitoring
mé& e #4: Recording of fish production (release data)
m& e #5: NPDES permit effluent monitoring

Status:
m&e#3: (Y/N) Certification of brood stocks conducted in WDFW Virology Lab. Fish
health was not checked by WDFW fish pathologists, however, no fish hedth problems
occurred which required monitoring.
m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.
m&e#5: (NA) Not gpplicable - no NPDES required for project of thissize,

Predation
Specified Mitigation Measure:
m& e #1: Recording of fish production (release data)
Status:
m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Compstition and Behavior Modification:

Specified Mitigation Measures:
r.a #2: No fal chum release before April 1 to reduce risk of food source competition
and adverse behavior modification effects on summer chum in estuarine aress.
m& e #2. Monitor timing of emergence and numbers of fry released

Status:
r.a #2: (Y) All fdl chum fry released after April 1.
m&e#2: (Y) Timing and numbers of fry released monitored but not reported.

Disease Trandfer

Specified Mitigation Measures:
r.a#1l: Monitoring and evauation of brood stock and juvenile fish hedth by fish hedth
professionals.
r.a#2: Follow Co-managers salmonid disease control policy.
r.a#3: Fish hedlth certification before release.
r.a#4. Reease fish in hedthy condition.
m& e #1. Monitoring and evauation of brood stock and juvenile fish hedth by fish
hedlth professonals (same asr.a#1).
m& e #2. Report fish hedth and condition.

Status:
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ra#l:(Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

r.a#2: (Y) Ensured by WDFW fish pathologigts, if fish health checks needed.
r.a#3: (N) Not cetified by WDFW fish pathologists, however, no fish hedlth problems
occurred which required monitoring.

r.a#4: (Y) Ensured by WDFW fish pathologists, if fish health checks needed.
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Project: Unnamed Creek 14.0124 (Grimm) Fall Chum
Sponsor: HCSEG/WDFW
Release Classes: Unfed Fry

Hatchery Operations

Specified Mitigation Measures:

Status:

Predation

mé& e #3: Fish hedth monitoring
mé& e #4: Recording of fish production (release data)
m& e #5: NPDES permit effluent monitoring

m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab. Fish
health was not checked by WDFW fish pathologists; however, no fish hedth problems
occurred which required monitoring.

m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

m&e#5: (NA) Not gpplicable - no NPDES required for project of thissize,

Specified Mitigation Measure:

Status.

m& e #1: Recording of fish production (release data)

m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Compstition and Behavior Modification:
Specified Mitigation Measures:

r.a #2: No fal chum release before April 1 to reduce risk of food source competition
and adverse behavior modification effects on summer chum in estuarine aress.
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Status:

m& e #2. Monitor timing of emergence and numbers of fry released

r.a #2: (Y) All fdl chum fry released after April 1.
m&e#2: (Y) Timing and numbers of fry released monitored but not reported.

Disease Transfer
Specified Mitigation Measures:

Status:

r.a#1l: Monitoring and evauation of brood stock and juvenile fish hedth by fish hedth
professionals.

r.a#2: Follow Co-managers salmonid disease control policy.

r.a#3: Fish hedlth certification before release.

r.a#4. Reease fish in hedthy condition.

m& e #1. Monitoring and evaduation of brood stock and juvenile fish hedth by fish
hedlth professonals (same asr.a#1).

m& e #2. Report fish hedth and condition.

ra#l:(Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

r.a#2: (Y) Ensured by WDFW fish pathologigts, if fish health checks needed.
r.a#3: (N) Not certified by WDFW fish pathologists, however, no fish hedlth problems
occurred which required monitoring.

r.a#4: (Y) Ensured by WDFW fish pathologists, if fish health checks needed.
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Project: Unnamed Creek 14.0124 (Koopman/Mulberg) Fall Chum
Sponsor: HCSEG/WDFW
Release Classes: Unfed Fry

Hatchery Operations
Specified Mitigation Measures:

Status:

mé& e #3: Fish hedth monitoring
mé& e #4. Recording of fish production (release data)
m& e #5: NPDES permit effluent monitoring

SCSCI - Supplemental Report No. 3 December 2001

Appendix Report 3

113



Predation

m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab. Fish
health was not checked by WDFW fish pathologists; however, no fish hedth problems
occurred which required monitoring.

m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

m&e#5: (NA) Not gpplicable - no NPDES required for project of thissize,

Specified Mitigation Measure:

Status:

m& e #1. Recording of fish production (release data)

m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Competition and Behavior Modification:
Specified Mitigation Measures:

Status.

r.a #2: No fal chum release before April 1 to reduce risk of food source competition
and adverse behavior modification effects on summer chum in estuarine aress.
m&e#2: Monitor timing of emergence and numbers of fry released

r.a #2: (Y) All fdl chum fry released after April 1.
m&e#2: (Y) Timing and numbers of fry released monitored but not reported.

Disease Trandfer
Specified Mitigation Measures:

Status:

ra#l: Monitoring and evaluaion of juvenile fish hedth by fish hedlth professonds.
r.a#2: Follow Co-managers salmonid disease control policy.

r.a#3: Fish hedlth certification before release.

r.a#4. Reease fish in hedthy condition.

mé& e #1: Monitoring and evaludtion of juvenile fish hedth by fish hedth professonds
(sameasr.a#l).

m& e #2. Report fish hedth and condition.

ra#l:(Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

r.a#2: (Y) Ensured by WDFW fish pathologigts, if fish health checks needed.

r.a#3: (N) Not certified by WDFW fish pathologists, however, no fish hedlth problems
occurred which required monitoring.
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r.a#4: (Y) Ensured by WDFW fish pathologists, if fish health checks needed.
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.

m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Project: Unnamed Creek 14.0136 (Adams) Fall Chum
Sponsor: HCSEG/WDFW
Release Classes: Unfed Fry

Hatchery Operations

Specified Mitigation Measures:
mé& e #3: Fish hedth monitoring
mé& e #4: Recording of fish production (release data)
m& e #5: NPDES permit effluent monitoring

Status:
m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab. Fish
health was not checked by WDFW fish pathologists; however, no fish hedth problems
occurred which required monitoring.
m&e#4: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.
m&e#5: (NA) Not gpplicable - no NPDES required for project of thissize,

Predation
Specified Mitigation Measure:
m& e #1: Recording of fish production (release data)
Status:
m&e#1: (N) Report not submitted to WDFW; to improve reporting in the future,
contract stipulates that continuation of project requires report to be provided.

Compstition and Behavior Modification:

Specified Mitigation Measures:
r.a #2: No fal chum release before April 1 to reduce risk of food source competition
and adverse behavior modification effects on summer chum in estuarine aress.
m& e #2. Monitor timing of emergence and numbers of fry released

Status:
r.a #2: (Y) All fdl chum fry released after April 1.
m&e#2: (Y) Timing and numbers of fry released monitored but not reported.

Disease Transfer
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Specified Mitigation Measures:
r.a#l: Monitoring and evauation of brood stock and juvenile fish hedth by fish hedth
professionals.
r.a#2: Follow Co-managers salmonid disease control policy.
r.a#3: Fish health certification before release.
r.a#4. Reease fish in hedthy condition.
m& e #1. Monitoring and evaduation of brood stock and juvenile fish hedth by fish
hedlth professonals (same asr.a#1).
m& e #2. Report fish hedth and condition.

Status:
ra#l:(Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
r.a#2: (Y) Ensured by WDFW fish pathologigts, if fish health checks needed.
r.a#3: (N) Not cetified by WDFW fish pathologists, however, no fish hedlth problems
occurred which required monitoring.
r.a#4: (Y) Ensured by WDFW fish pathologists, if fish health checks needed.
m&e#1: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

Steelhead

Project: Skokomish R. Steelhead
Sponsor: WDFW
Release Clas=s Yearling

Predation

Specified Mitigation Measure:
r.a #1: No yearling releases before April 15 to reduce risk of predation on summer
chum fry. Pursue coefficient of variation for smolt length not to exceed 10%.
r.a #2: No release of fry, fingerlings or sub-yearlings into summer chum streams.
r.a #3: Volitiondly-migrating and acclimated releases.

Status:
r.a #1: (Y) Yearlings rleased after April 15.
r.a #2: (Y) Nofry, fingerlings or sub-yearlings released.
r.a #3: (Y) Volitiondly-migrating and acclimated yearlings released.

Project: Dosewallips R. Steelhead
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Sponsor: WDFW
Release Clases. Yearling

Predation

Specified Mitigation Measure:
r.a #1: No yearling releases before April 15 to reduce risk of predation on summer
chum fry. Pursue coefficient of variaion for smolt length not to exceed 10%.
r.a #2: No release of fry, fingerlings or sub-yearlings into summer chum streams.
r.a #3: Volitionadly-migrating and acclimated releases.

Status:
r.a #1: (Y) Yearlings released after April 15.
r.a #2: (Y) No fry, fingerlings or sub-yearlings rel eased.
r.a #3: (Y/N) Valitiondly-migrating yearlings rdleased. No facilities for acclimeation
currently exig.

Project: Duckabush R. Steelhead
Sponsor: WDFW
Release Clases. Yearling

Predation

Specified Mitigation Measure:
r.a #1: No yearling releases before April 15 to reduce risk of predation on summer
chum fry. Pursue coefficient of variaion for smolt length not to exceed 10%.
r.a #2: No release of fry, fingerlings or sub-yearlings into summer chum streams.
r.a #3: Volitionadly-migrating and acclimated releases.

Status:
r.a #1: (Y) Yearlings released after April 15.
r.a #2: (Y) No fry, fingerlings or sub-yearlings released.
r.a #3: (Y/N) Valitiondly-migrating yearlings rdleased. No facilities for acclimeation
currently exig.

Project: Dungeness R. Steelhead
Sponsor: WDFW
Release Clases. Yearling

Predation
Specified Mitigation Measure:
r.a. #1: No yearling releases before April 15 to reduce risk of predation on summer
chum fry. Pursue coefficient of variaion for smolt length not to exceed 10%.
r.a #2: No release of fry, fingerlings or sub-yearlings into summer chum streams.
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r.a #3: Volitionadly-migrating and acclimated rel eases.
Status:
r.a #1: (Y) Yearlings released after April 15.
r.a #2: (Y) No fry, fingerlings or sub-yearlings released.
r.a #3: (Y) Vdlitionaly-migrating yearlings released. Fish are acclimated a& Dungeness
Hatchery before release.

Project: Hamma Hamma R. Steelhead
Sponsors: HCSEG/Long Live the KingWDFW/NMES
Release Classes Two-year smolt

Hatchery Operations

Specified Mitigation Measures:
r.a #4. Handling and holding of summer chum brood stock minimized.
r.a #6: Brood stocking and hatchery operations consistent with provisions of the
SCSCI.
m&e#1: Daily recording of numbers captured , disposition and mortaities during adult
trapping operations. Provide data reportsto WDFW.
mé& e #2: Record keeping of brood stocking. Provide reportsto WDFW.
mé& e #3. Fish hedth monitoring
m& e #4: Recording of fish production (release data)
m& e #5: NPDES permit effluent monitoring

Status:
r.a. #4: (Y) Timing and gpproach (collecting portion of eggs from steelhead redds) does
not affect summer chum.
r.a. #6: (Y) Operations consstent with SCSCI.
m&e#1: (Y) Records kept and provided to WDFW.
m&e#2: (Y) Records kept and provided to WDFW.
m&e#3: (Y/N) Certification of brood stock conducted in WDFW Virology Lab.
Juvenile fish hedlth was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
m&e#4: (Y) Report submitted to WDFW.
m&e#5: (NA) Not applicable - no NPDES required for project of thissize.

Predation
Specified Mitigation Measure:
r.a #1: No yearling releases before April 15 to reduce risk of predation on summer
chum fry. Pursue coefficient of variaion for smolt length not to exceed 10%.
r.a #2: No release of fry, fingerlings or sub-yearlings into summer chum streams.
r.a #3: Valitionaly-migrating and acclimated rel eases.
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m& e #1. Recording of fish production (release data)

Status:
r.a #1: (Y/N) Firg release year was 2000. Two-year smolts were released after April
15. However, some sub-yearlings and yearlings escaped from natural pond into John
Creek. Pond has since been modified to reducerisk of juvenile escapement.
r.a #2: (Y/N) No fry, fingerlings or sub-yearlings were intended for release as part of
program. However, some sub-yearlings and yearlings escgped from natura pond into
John Creek. Pond has since been modified to reduce risk of juvenile escapement.
r.a #3: (Y) Vdlitiondly-migrating and acclimated yearlings released. However, as
noted above, some sub-yearlings and yearlings escaped from natura pond into John
Creek
m&e#1: (Y) Report submitted to WDFW.

Competition and Behavior Modification:
Specified Mitigation Measure:
mé&e #3. Monitor smalts resulting from planting of indigenous fry and fingerlings for
aurviva rates and for digtribution within stream.  Also, evauate potentia competition
effects on summer chum.
Status:
m&e#3: (NA) No fry or fingerling steelhead intentionaly released in stream.

Disease Transfer

Specified Mitigation Measures:
m&e#1: Monitoring and evauation of brood stock and juvenile fish hedth by fish
hedlth professionds.
m& e #2: Report fish hedth and condition.

Status:
m&e#1: (Y/N) Certification of brood stocks conducted in WDFW Virology Lab.
Juvenile fish health was not checked by WDFW fish pathologists, however, no fish
hedlth problems occurred which required monitoring.
m&e#2: (Y) Reporting done by WDFW fish pathologists, if needed.

SCSCI - Supplemental Report No. 3 December 2001
Appendix Report 3 119



SCSCI - Supplemental Report No. 3 December 2001
Appendix Report 3 120



APPENDIX REPORT 4

HARBOR SEAL PREDATION ON HOOD CANAL SUMMER CHUM
Steve Jffriest, Josh Londor? and Monique Lance!

Washington Department of Fish and Wildlife, Marine Mamma Investigations, 7801 Phillips Road SW,
Tacoma, WA 98498

2\Washington Cooperative Fish & Wildlife Research Unit, UW School of Fisheries and Aquatic Sciences, Box
355020, Sesattle, WA 98195

Since the fdl of 1998, the Washington Department of Fish and Wildlife (WDFW) has been evauating the
potentidly negative effects of predation by pinnipeds on the recovery of ESA-listed summer chum samon runsin
Hood Cand. These efforts continued through the fall of 2000 and preliminary results from 1998 and 1999 are
presented here. Hood Cand became the focus of these efforts because of theisolated nature of the syslem and the
presence of abundant harbor seal populations dong with asamonid stock of concern, namey summer chum.

Surface observations were used to document harbor sed predation on returning adult salmon at the Quilcene,
Dosawdlips, Duckabush, and Hamma Hamma river systems in Hood Cand. Each observation site was sampled
randomly three days each week and scheduled in advance. Each daily observation period was aso randomly
scheduled to either begin 15 minutes after sunrise or end 45 minutes before sunset to dlow adequate ambient light
for observations. Observationswere made from either a16 foot tower blind (Dosewallips, Duckabush and Hamma
Hamma) or ground vantage points (Quilcene Bay), which alowed viewing of predation events off the mouths of
each river aswdl as mogt areas just upstream from the river mouith.

At each gite, the observation period lasted atotal of 6 hours from arriva. The focus of the observer wasto cover
dl aress at each site where predation by sedls was possible. Observers documented any predation or foraging
event and noted time, exact location, number of sedsinvolved, speciesof sdmon (if possible), and duration of each
predation event. Most predations occurred at afair distance from the observer, lasted only afew seconds, were
maosily underwater and, in generd, provided littleinformation that alowed an observer to determine salmon species.
On those occasions when a predation event was observed under good conditions, observers were able to identify
the species of sdmonid being killed with alevel of confidence. Unfortunately, the number of predations observed
under optima conditionswas small. Additiondly, differencesin size, color and life history of each smonid species
are variable and the assumption that each speciesis equdly identifidble is not likely.

Edtimates of salmonid predation were determined using a two-stage sampling estimator and predation rates
caculated over a 24-hour period based on day and night observation data. Due to uncertainties associated with
alocation of salmonid predationsto a particular species, assumptions had to be made with regard to any selection
sedls may havefor or againgt summer chuminrelation to other sdlmonid species. Estimates of predation are focused
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on determining the impact on summer chum and are thus reflective of only the time window during which summer
chum runs were present in each system.

For these analyses, a scenario of proportiond alocation based on relative sdlmon abundances was used. The
proportiona alocation scenario assumes there is no saection by harbor sealsfor or againg summer chum relaive
to other salmonids, and the percentage of summer chum with respect to total sdmonid abundance will be used to
alocate the number of predations on summer chum. This scenario is the most objective, however, the role other
more numerous salmon species (e.g. odd year pink sdmon) play as a buffer to sed predation on summer chumiis
unclear.

Resultsindicate asmall number of harbor sedls (mogt likely 2-6 individuds at each river) are killing hundreds of
Hood Cand summer chum salmonannudly. At each river, these sdmon kills are of returning adult fish on or near
gpawning grounds. Estimated harbor sed predation ranged from 2-29 percent of the summer chum run in each
river. Significance of these predation losses to the recovery of Hood Cand summer chum runs needs to be
determined and possible mitigation measures devel oped.
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Table 1. Estimates of harbor seal predation on salmonids during the 1998 and 1999 summer chum run at four sites
in Hood Canal, Washington. The percentage of salmonids consumed, abundance counts, estimates of the
number of each species consumed and the corrected runsize.
Summer

% Salmon  Salmonid Chum Coho Pink Chinook  Fall Chum
Quilcene Bay
1998 Predation * 3.56 414 56 359 0 0 0
1998 Spawner Count 11,225 1504 9,719 0 0 2
1998 Runsize 11,639 1,560 10,078 0 0 2
1999 Predation * 157 112 46 62 4 0 0
1999 Abundance 7,013 2,859 3,839 265 0 0
1999 Runsize 7125 2,905 3,951 269 0 0
Dosewallips River
1998 Predation * 29.15 202 120 81 0 0 0
1998 Spawner Count 490 292 198 0 0 0
1998 Runsize 692 412 279 0 0 0
1999 Predation * 7.68 269 29 5 235 0 0
1999 Abundance 3,233 351 60 2822 0 0
1999 Runsize 3,502 380 65 3,057 0 0
Duckabush River
1998 Predation * 9.50 50 23 21 0 0 7
1998 Spawner Count 480 216 198 0 0 66
1998 Runsize 530 239 219 0 0 73
1999 Predation * 8.88 370 9 4 356 0 0
1999 Abundance 3,794 93 45 3,656 0 0
1999 Runsize 4,164 102 49 4,012 0 0
HammaHammaR.
1998 Predation * 6.82 22 7 14 0 0 2
1998 Spawner Count 306 97 187 0 0 22
1998 Runsize 328 104 201 0 0 24
1999 Predation * 2.48 190 6 17 153 15 0
1999 Abundance 7488 234 660 6,014 580 0
1999 Runsize 7,678 240 677 6,167 595 0
1 salmonid estimates are extrapolated from the number of predations observed at each site. Predation estimates
for each individual species are derived from the salmonid estimate usi ng the “proportional allocation” scenario.
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