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Preface

Project 91-051 was initiated in response to the Endangered Species Act (ESA) and the
subsequent 1994 Council Fish and Wildlife Program (FWP) call for regional analytical methods
for monitoring and evaluation. This project supports the need to have the "best available" scien-
tific information accessible to the BPA, fisheries community, decision-makers, and public by ana-
lyzing historical tagging data to investigate smolt outmigration dynamics, salmonid life histories
and productivity, and providing real-time analysis to monitor outmigration timing for use in water
management and fish operations of the hydrosystem. Primary objectives and management impli-
cations of this project include: (1) to address the need for further synthesis of historical tagging
and other biological information to improve understanding and identify future research and analy-
sis needs; (2) to assist in the development of improved monitoring capabilities, statistical method-
ologies and software tools to aid management in optimizing operational and fish passage
strategies to maximize the protection and survival of listed threatened and endangered Snake
River salmon populations and other listed and nonlisted stocks in the Columbia River Basin; (3)
to develop better analysis tools for monitoring evaluation programs; and (4) to provide statistical
support to the Bonneville Power Administration and the Northwest fisheries community.

The following report addresses measure 4.3C of the 1994 Northwest Power Planning
Council's Fish and Wildlife Program with emphasis on improved monitoring and evaluation of
smolt migration in the Columbia River Basin. This report represents the twelfth in a series of
technical reports presenting results of applications of statistical program RealTime to present in-
season predictions of the status of smolt migrations in the Columbia River Basin. Results and
evaluation of program RealTime 2002 predictions of the run-timing of wild and hatchery-reared
salmon and steelhead trout to Lower Granite, Rock Island, McNary, and John Day dams are pre-
sented. It is hoped that making these real-time predictions and supporting data available on the
Internet for use by the Technical Management Team (TMT) and members of the fisheries com-
munity will contribute to effective in-season population monitoring and assist in-season manage-
ment of river and fisheries resources. Having the capability to more accurately predict smolt
outmigration status improves the ability to match flow augmentation to the migration timing of
ESA listed and other salmonid stocks and also contributes to the regional goal of increasing juve-
nile passage survival through the Columbia River system.



ABSTRACT

Program RealTime provided monitoring and forecasting of the 2002 inseason outmigrations
via the internet for 29 PIT-tagged stocks of wild ESU salmon and steelhead to Lower Granite and/
or McNary dams, one PIT-tagged hatchery-reared ESU of sockeye salmon to Lower Granite Dam,
and 15 passage-indexed runs-at-large, five each to Rock Island, McNary, and John Day Dams. Of
the 19 stocks of wild yearling chinook salmon captured, PIT-tagged, and released at sites above
Lower Granite Dam in 2001, in drainages of the Salmon, Grande Ronde and Clearwater Rivers,
and subsequently monitored at Lower Granite Dam in 2002, seven were stocks monitored for the
first time in 2002 (Big Creek, West Fork Chamberlain Creek, Clear Creek, Grande Ronde River,
Lemhi River, Lolo Creek and Lookingglass Creek). The other twelve release sites (each with
more than two years’ standing in the project) were in Bear Valley Creek, Catherine Creek, Elk
Creek, Imnaha River, Johnson Creek, Lake Creek, Lostine River, Marsh Creek, Minam River,
South Fork Salmon River, Secesh River, and Valley Creek. In a continuation from last year, seven
wild PIT-tagged runs-at-large of Snake or Upper Columbia River ESU salmon and steelhead were
monitored at McNary Dam and two were monitored at Lower Granite Dam. The stock of hatch-
ery-reared PIT-tagged sockeye salmon smolts outmigrating to Lower Granite Dam consisted of
fish from Alturas Lake Creek, Redfish Lake Creek Trap and Sawtooth Trap. The passage-indexed
stocks (stocks monitored by FPC passage indices) included combined wild and hatchery runs-at-
large of subyearling and yearling chinook, coho, and sockeye salmon, and steelhead trout fore-
casted to Rock Island, McNary, and John Day Dams.

Program RealTime performance is evaluated using MAmEa( absolute differencabe
average, over all days, of the absolute difference between predicted and true passage percentiles),
calculated for the first half of the outmigration, for the last half and for the season-wide outmigra-
tion. The forecasting of wild PIT-tagged Snake River subyearling fall chinook passage at Lower
Granite Dam was comparable to previous years (season-wide MAD = 5.2%). The run of wild PIT-
tagged Upper Columbia subyearling fall chinook salmon monitored at McNary Dam was pre-
dicted very well in 2002 (season-wide MAD = 3.4%). Unusual run-timing characteristics and
higher detection rate than expected for wild Snake River subyearling fall chinook salmon moni-
tored at McNary Dam likely contributed to the large first-half MAD of 15.7% and season-wide

MAD of 7.2%. The run ended earlier than expected resulting in passagelater than the observed



passage percentages.

The run-at-large of wild PIT-tagged Snake River yearling chinook salmon smolts monitored at
McNary Dam was predicted extremely well in 2002, with a season-wide MAD of 0.8% compared
to 3.3% in 2001. Program RealTime predictions for the run-at-large of wild PIT-tagged yearling
chinook salmon from the Snake River drainage outmigrating to Lower Granite Dam were compa-
rable to last year (MAD = 5.2%). Stocks from release sites that were monitored individually by
Program RealTime in 2002 were predicted better than average on the whole, with RealTime per-
formance better than average for 7 out of 12 stocks for which historical averages were available
(stocks with at least three years standing in the project). Two of these stocks, Imnaha River and
Elk Creek, were much more poorly predicted in 2002 than average, with season-wide MADs of
30.6% and 13.9%, respectively. The likely reason for these poor predictions was the smaller-than-
expected number of detections at Lower Granite Dam. Indeed, this was a pattern observed for
many of the individually-monitored stocks from release sites above Lower Granite, seen in six-
teen of the 19 stocks, though not as extremely as Imnaha River and Elk Creek. As a consequence
the project’s traditional overall indicator of passage characteristics for these stocks, the RealTime
Select composite (a composite of fish from all sites treated as a single stock) was not predicted as
well as usual. The actual passage timing was earlier than predicted.

The run of wild PIT-tagged Snake River sockeye salmon monitored and forecasted at McNary
Dam was well-predicted in 2002 (season-wide MAD = 5.6% compared to 6.0% last year) but the
arrival of PIT-tagged hatchery sockeye from the Redfish Lake area at Lower Granite Dam was,
like the yearling chinook salmon runs, earlier than predicted throughout the season producing a
large season-wide MAD (18.3%).

RealTime predictions of the run-timing of wild PIT-tagged Snake River steelhead trout to
Lower Granite and McNary Dams were comparable to last year with season-wide MADs within
5% and 7%, respectively, of the end-of-season observed run-timing. Upper Columbia River steel-
head trout outmigrated to McNary Dam earlier than predicted this year (season-wide MAD was
10.6% compared to 4.9% in 2001).

The results of program RealTime in forecasting run-timing and passage percentiles of FPC
passage-indexed runs-at-large to Rock Island, McNary, and John Day Dams were excellent this
year. In particular the last half of the outmigrations were predicted to within 2% of the true distri-

bution for all five species (subyearling and yearling chinook, coho and sockeye salmon, and steel-
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head trout) at McNary Dam, to within 5% at Rock Island Dam, and to within 6% at John Day

Dam. Season-wide MADs were smaller this year than last year without exception.
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Executive Summary

2002 Objectives

1. Expand application of program RealTime to include in-season predictions of the run-timing of
passage-indexed runs-at-large of combined wild and hatchery-reared yearling chinook, coho,
and sockeye salmon and steelhead trout to John Day Dam, and to include seven new stocks of
wild PIT-tagged yearling chinook salmon which were tagged and released in 2001 and subse-
guently monitored at Lower Granite Dam in 2002.

2. Continue to predict and report in real-time the “percent run-to-date” and “date to specified
percentiles” of the outmigrations to Lower Granite Dam of wild PIT-tagged runs-at-large of
yearling chinook salmon and steelhead, and release-recovery stocks of wild PIT-tagged sub-
yearling and yearling chinook salmon and hatchery-reared PIT-tagged sockeye salmon; of
wild PIT-tagged runs-at-large of subyearling and yearling chinook and sockeye salmon. Con-
tinue to predict and report on the outmigrations to McNary Dam of wild PIT-tagged runs-at-
large of Snake and Upper Columbia River subyearling chinook and steelhead trout and of
wild PIT-tagged runs-at large of Snake River yearling chinook and sockeye salmon. And con-
tinue to predict and report on the outmigrations to Rock Island and McNary dams of passage-
indexed runs-at-large of combined wild and hatchery subyearling and yearling chinook
salmon, coho and sockeye salmon and steelhead based on the Fish Passage Center’'s (FPC)
passage indices; and of the outmigration to John Day Dam of the passage-indexed run-at-large
of combined wild and hatchery subyearling chinook salmon based on the Fish Passage Cen-
ter's (FPC) passage indices.

3. Post on-line Internet-based predictions on outmigration status and trends in order to improve
in-season population monitoring information available for use by the Technical Management

Team and the fisheries community to assist river management.

Accomplishments

New runs-at-large of passage-indexed salmon and steelhead outmigrating to John Day Dam
were added to the RealTime project in 2002 to increase information about run-timing and passage
information on threatened or endangered stocks on the mainstem Columbia River. There were

also seven new stocks of wild PIT-tagged yearling chinook salmon PIT-tagged and released at
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sites above Lower Granite Dam in 2001 and monitored at Lower Granite Dam during migration
year 2002. These stocks have never before been included in the RealTime project and they
include Big Creek, Chamberlain Creek-West Fork, Clear Creek, Grande Ronde River, Lemhi
River, Lolo Creek and Lookingglass Creek. In addition to these new stocks, the RealTime 2002
project continued to monitor and forecast fish passage percentages of twelve other release-recov-
ery stocks of Snake River spring/summer yearling chinook salmon to Lower Granite Dam, mak-
ing a total of nineteen such stocks, all of which met RealTime’s data requirements of three years
of historical data, each year having at least 30 detections of PIT-tagged fish. Beyond the new
stocks, the nineteen were from Bear Valley Creek, Catherine Creek, Elk Creek, Imnaha River,
Johnson Creek, Lake Creek, Lostine River, Marsh Creek, Minam River, South Fork Salmon
River, and Secesh River, and Valley Creek.

The protocol of releasing unmarked hatchery salmon @ratbrhynchuspecies into the
Snake River has continued since 1999. To provide run-timing information on wild runs-at-large
since then, the RealTime forecasting project has monitored and forecasted wild, PIT-tagged sub-
populations of subyearling chinook salmon, and runs-at-large of wild, PIT-tagged yearling chi-
nook salmon and steelhead trout to Lower Granite Dam. In 2001 seven new PIT-tagged runs-at-
large of wild salmonids were added to the project and monitored at McNary Dam to provide sim-
ilar information on Upper Columbia River ESUs during a predicted drought year and these stocks
were monitored again in 2002. The objective of providing run-timing forecasts for PIT-tagged
hatchery-reared sockeye salmon from the Redfish Lake area in Idaho, begun in 1997, was accom-
plished in 2001 and in 2002 by including a composite of Alturas Lake Creek, Redfish Lake Creek
Trap, and Sawtooth Trap fish. This composite replaced the stock of Redfish Lake summer-run
hatchery-reared sockeye salmon which was monitored from 1997-2000. In 2001 and 2002, there
were no releases of PIT-tagged hatchery sockeye into Redfish Lake.

Passage indices provided by the Fish Passage Center at Rock Island, McNary, and John Day-
Dams were utilized by the RealTime project in 2002 to forecast run-timing for the combined wild
and hatchery-reared runs-at-large of subyearling and yearling chinook, coho, and sockeye salmon,
and steelhead trout from the Upper Columbia and mainstem Columbia Rivers.

On-line run-timing predictions were provided via the Internéittgt//www.cbr.washing-
ton.edu/crisprtto the fisheries community throughout each smolt outmigration. Figure 1 illus-

trates two types of graphical displays available for each stock in the RealTime project. Also



Figure 1: Example of two types of graphical displays available for all stocks in the RealTime
project. (a) Program RealTime 2002 predictions of run-timing of subyearling fall chinook
salmon smolts at McNary Dam (thick red line, with 95% confidence intervals) compared to
end-of-season observed run-timing (thin blue line) based on FPC passage-indices of com-
bined wild and hatchery-reared fish. (b) Historical and current-year run-timing character-

istics.
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available (and included in the appendices to this report) are detailed tabular displays of historical

run-timing information and expected rates of detection for each stock (Appendix B).

Findings
Run-timing and passage information provided by Program RealTime about the passage-

indexed stocks of combined wild and hatchery salmon and steelhead to Rock Island, McNary, and
John Day Dams was more accurate in 2002 than in 2001 for every stock for which comparisons
were available. In particular, the last half of the runs, often more crucial for water managers to
accurately forecast, were predicted to within 2% of the observed, end-of-season distributions of
fish passage at McNary Dam (e.g., Figure 1). And last-half predictions were within 5% and 6% of
the true distributions, at Rock Island and John Day Dams, respectively.

Wild PIT-tagged runs-at-large to Lower Granite Dam included yearling chinook salmon and
this run was well-predicted in 2002 with a season-wide MAD of 5.2%, a performance comparable
to past years. Wild subyearling chinook salmon PIT-tagged and released in the Snake River
between river kilometer 224 and 268 and detected at Lower Granite Dam were also predicted
comparably to previous years (season-wide MAD = 5.2%). The wild PIT-tagged run-at-large of
steelhead trout to Lower Granite Dam was predicted to within 7% of the end-of-season observed
distribution, a performance somewhat worse than average. These fish arrived at the dam later than
predicted.

Program RealTime performance in predicting passage percentages and run-timing at Lower
Granite Dam of stocks of PIT-tagged yearling chinook salmon, tagged and released in 2001 and
monitored at the facility in 2002 was, on the whole, somewhat better than previous years. Out of
twelve 2002 stocks for which historical MAD data were available (i.e., for stocks with more than
two years of inclusion in the RealTime project), seven had season-wide MADs that were smaller
than average. However some stocks were very poorly predicted, and the composite runs were
accordingly affected. In particular RealTime performance in predicting the 2002 RealTime Select
Composite, consisting of the aggregate of all stocks, was the worst on record, season-wide and for
the last half of the outmigration because of the extremely poor predictions for the Imnaha River
and EIlk Creek stocks (season-wide MADs were 30.5% and 13.9% respectively). The reason for
the extremely poor predictions this year was that these two stocks had extremely small recapture

percentages compared to the historical average. The few detections at the beginning of the season
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resulted in run-timing to be predicted later than what actually occured. Indeed, fewer than
expected numbers of detections were made in 2002 for sixteen of the nineteen release-recovery
stocks of yearling chinook.

Program RealTime performance in predicting run-timing for the PIT-tagged runs-at-large of
wild Snake and Upper Columbia River salmon and steelhead to McNary Dam was mixed. The
run-timing of Snake River yearling chinook salmon smolts was predicted extremely well with a
season-wide MAD of 0.8%. The runs of Upper Columbia subyearling fall chinook salmon and of
Snake River sockeye salmon were also well-predicted (season-wide MADs were 3.4% and 5.6%,
respectively), and the season-wide MAD for Snake River steelhead trout was 4.3%. However
Snake River subyearling chinook salmon were not as well predicted at McNary Dam this year as
last (the first-half MAD of 15.7% contributed to a fairly large season-wide MAD 7.2%) nor were
Upper Columbia River steelhead trout (the first-half MAD of 14.0% contributed to the large sea-
son-wide MAD of 10.6%). Unusual run-timing or detection-rate characteristics likely account for
these inaccuracies in prediction.

Performance in predicting timing of the PIT-tagged run of hatchery-reared sockeye salmon
from the Redfish Lake area to Lower Granite Dam was poor compared to last year. This stock,
like several Snake River yearling chinook salmon stocks, had a much smaller-than-expected
recapture (detection) rate at Lower Granite Dam, approximately a third of its historical average.
The season-wide MAD was 18.3%.

Run-timing characteristics overall were mixed but a disproportionate number of stocks
appeared to have extreme run-timing characteristics in 2002, with some unusually long and others
unusually short. Flow and spill were comparable to standard flow years, although a period of high

flow and spill was observed at Lower Granite Dam in June and July.

Management Implications

The ability to accurately predict the outmigration status of composite or individual salmon
and steelhead stocks at different locations in the Federal Columbia River Power System (FCRPS)
can provide valuable information to assist water managers. Since the 1994 outmigration, program
RealTime has been applied to provide in-season predictions of smolt outmigration timing for indi-

vidual and aggregates of listed threatened and endangered Snake River salmon stocks. These pre-
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dictions have been made available to the fisheries community to assist in-season river

management.
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1.0 Introduction

Regulating the timing and volume of water released from storage reservoirs (often referred to
as flow augmentation) has become a central mitigation strategy for improving downstream migra-
tion conditions for juvenile salmonids in the Columbia River Basin. Snake River and Upper
Columbia River water managers have used flow augmentation to improve the outmigration sur-
vival of stocks listed as threatened or endangered under the Endangered Species Act (ESA). Tim-
ing the release of water so that the listed stocks are in place to encounter these augmented flows

requires knowledge of the status and trend of the stocks’ outmigration timing.

In 1993, work was begun under this project to develop real-time predictions of smolt outmi-
gration dynamics for ESA-listed stocks from the Snake and Columbia Rivers. The fruit of this
labor was Program RealTime, a statistical software program which predicts run-timing of individ-
ual stocks of salmonids (Skalski et al. 1994). It uses historical data to predict the percentage of the
outmigration that will reach an index site, in real-time; and it forecasts the elapsed time until some
future percentage is observed at that site. The first in-season predictions were of wild spring/sum-
mer chinook salmon smolts from the Snake River drainage above Lower Granite Dam during the
1994 outmigration. These fish originate in streams listed by the National Marine Fisheries Service
(NMFS) as evolutionarily/ecologically significant units (ESUs). As parr, a portion of these fish
are annually implanted with passive integrated transponder (PIT, Prentice et al., 1990a, b, c) tags,
and released back into their natal streams (Achord et al., 1994, 1995, 1996, 1997, 1998, 2000)
where they over-winter until their outmigration as yearlings in the spring and summer. During
outmigration, PIT-tag detectors at Lower Granite Dam read the tag codes so individual stocks can

be monitored.

University of Washington fisheries scientists subsequently incorporated Program RealTime
predictions into their CRiSP model to move the forecasted runs of these stocks down the Snake
and Columbia Rivers to McNary Dam (e.g., Hayes et al. 1996, Beer et alhiip99,

www.cgs.washington.edu/crisprt

Since 1994, the RealTime forecasting project has expanded its scope to monitor and forecast
other NMFS-listed populations of Columbia River Basin salmonids. In 1997 Program RealTime

began forecasting the run-timing of hatchery-reared PIT-tagged summer-run sockeye salmon



released into remote lakes and streams in Idaho over 700 kilometers upriver from Lower Granite

Dam.

The type of data used for these first stocks nebesase-recovergata, but for the 1997 migra-
tion year, Program RealTime was adapted to utiidex-countata such as Fish Passage Center
(FPC) passage indices (e.g., FPC, 1999). The distinction between these two types of data is
mainly important for understanding how RealTime makes initial predictions early in the season.
These differences are described in detail in the models section (Section 2.6.1). Release-recovery
counts consist only of those detections of fish that are identified to a specific release batch, i.e.
fish with PIT-tags identifying their release to a specific time or place (or both). By contrast,
index-count stock data consist of all detections at the dam of a particular species, regardless of
their release details, i.e. regardless of when or where they were released. In 1997, new runs of
index-count stocks using FPC passage indices were included in the RealTime project to provide
run-timing forecasts for wild runs-at-large of yearling and subyearling chinook salmon and steel-
head trout to Lower Granite Dam. These runs were predicted with considerable accuracy
(Townsend et al. 1998, Burgess et al. 1999) but were discontinued in 1999 and 2000 when hatch-
eries ceased their practice of marking their fish to distinguish them from wild fish (Burgess et al.,
1999). To continue to provide run-timing information on these wild Snake River runs-at-large of
yearling and subyearling chinook salmon and steelhead trout, the RealTime project began to mon-
itor PIT-tagged wild fish. The first such stock was a release-recovery stock of wild subyearling
fall chinook tagged for doctoral research by William Connor (Burgess et al., 1999), a subpopula-
tion whose run-timing characteristics were believed to mimic those of the larger wild population.
In 2000, RealTime began monitoring two wild index-count stocks of PIT-tagged salmon and wild
steelhead trout at Lower Granite Dam, and in 2001, seven new such stocks were monitored at
McNary Dam, including runs from the Upper Columbia River as well as the Snake River, reflect-
ing concern about water management during a predicted drought year (Burgess and Skalski,
2001).

While releasing unmarked hatchery fish into the Snake River spelled the demise of the Real-
Time project’s capability of monitoring wild runs-at-large to Lower Granite (because hatchery
releases swamp the signature passage patterns of wild fish), the same is not true for all Columbia

River Basin dams. In 2000, the RealTime project began monitoring and forecasting runs-at-large



of combined hatchery and wild salmon and steelhead to Rock Island Dam on the upper Columbia
River and to McNary Dam on the mainstem Columbia. For these forecasts, Program RealTime
used FPC passage indices. In 2001, out of concern about passage status in a low flow year, the
run-at-large of combined wild and hatchery subyearling fall chinook salmon was monitored and
forecasted to John Day Dam on the Columbia River, using FPC passage indices (Burgess and
Skalski, 2001). In 2002, we expanded RealTime’s John Day forecasting to include all species of

salmonid.

This report presents a post-season analysis of Program RealTime performance for 2002. Here
we compare RealTime predictions with end-of-season observed distributions of passage indices
or PIT-tag detections at Lower Granite, Rock Island, McNary, and John Day dams. During the
outmigration season, predictions were accessible daily, via the World Wide Web at attgress
Iwww.cgs.washington.edu/crispiithe website’s end-of-season graphical and tabular displays of
Program RealTime results, by stock, are included in Appendices A through D. Appendix A con-
tains the daily record of RealTime predictions compared with the end-of-season observed distri-
butions for all runs monitored by Program RealTime in 2002. Appendix B contains graphical and
tabular displays of historical run-timing characteristics, including the dates of the first and last
detections of the season, and dates of the 5th, 10th, 50th, 90th and 95th percentiles of passage, the
middle 80% passage period (in days), the total numbers of fish counted inseason annually, and for
the release-recovery stocks, the expected number of annual detections. Appendix C contains
records of daily flow, spill and spill-adjustment parameters (Section 2.3). Appendix D displays
the record of RealTime performance since 1995 of all stocks included in the 2002 project for

which there are at least two other years of inclusion in the project.



2.0 Methods
2.1 Description of Data

2.1.1PIT-tagged Stocks

PIT-tag data are made available by the Pacific States Marine Fisheries Commission’s PIT Tag
Information System (PITAGIS) project. In 2002 we monitored and prepared forecasts for 23 PIT-
tagged stocks of salmon and steelhead to Lower Granite Dam, and seven stocks of salmon and

steelhead to McNary Dam.

Release-recovery Stocks

The RealTime project provided run-timing information on twenty-one release-recovery
stocks, all monitored at Lower Granite Dam. These were 1) nineteen stocks of wild spring/sum-
mer yearling chinook salmon captured, tagged and released into streams above Lower Granite
during the spring, summer and fall of 2001, 2) a population of wild subyearling fall chinook
salmon PIT-tagged by William Connor (Burgess et al., 1999) and released into the Snake River
near its confluence with the Salmon River, and 3) a hatchery-reared, summer-run sockeye salmon
composite of fish outmigrating from Alturas Lake Creek, Redfish Lake Creek Trap and Sawtooth
Trap (new in 2001; previously we monitored hatchery sockeye from Redfish Lake but this stock
was has not been PIT-tagged since 2000). Table 2.1 displays the U.S. Geological Survey
hydrounit numbers for these release sites. Figure 2.1 shows the locations of the 21 sites from
which wild smolts were sampled, PIT-tagged and released. (The three sockeye salmon release

sites that make up the composite are treated as one site in Figure 2.1).

Release-recovery stocks have special data requirements that index-count stocks do not. The
2002 RealTime project included nineteen release-recovery stocks of spring/summer yearling chi-
nook salmon smolts originating from tag/release sites above Lower Granite Dam (Figure 2.1).
Each stock constitutes a unique ESU. Originally, tag/release sites were chosen on the basis of
their consistent recovery numbers (PIT-detections at EGRY by virtue of having at least three
years of historical data, each with at least 30 PIT-tag detections. Over the years, stocks with less

historical information were also forecasted in order to determine whether a lower data standard

1.Detections of PIT-tagged smolts at Lower Granite Dam are seen as recaptures or recoveries in a tag-
release-recapture experiment, so the terms “recapture”, “recovery”, and “detection” may be used inter-
changeably.



Table 2.1: The GIS hydrounits of the 18 PIT-tag release sites for spring/summer yearling
chinook salmon, the single PIT-tag release site for fall subyearling chinook salmon, and the
3 PIT-tag release sites (constituting one composite stock) for sockeye salmon, the release
sites for the 21 release-recovery stocks included in the 2002 Program RealTime forecasting
project, monitored at Lower Granite Dam.

Release Site GIS
Abbreviation Long Name Rearing Run Species Hydrounit
ALTULCP Alturas Lake Creek H Su Sockeye 17060201
BEARVC Bear Valley Creek W Sp/Su Chinook 17060205
BIGC Big Creek w Sp/Su Chinook 17060206
CATHEC Catherine Creek W Sp/Su Chinook 17060104
CHAMWF West Fork Chamberlain Creek W Sp/Su Chinook 17060207
CLEARC Clear Creek W Sp/Su Chinook 17060304
ELKC Elk Creek W Sp/Su Chinook 17060205
GRANDR Grande Ronde River W Sp/Su Chinook 17060106
IMNAHR Imnaha River W Sp/Su Chinook 17060102
JOHNSC Johnson Creek W Sp/Su Chinook 17060208
LAKEC Lake Creek w Sp/Su Chinook 17060208
LEMHIR Lemhi River W Sp/Su Chinook 17060204
LOLOC Lolo Creek W Sp/Su Chinook 17060306
LOOKGC Lookingglass Creek W Sp/Su Chinook 17060104
LOSTIR Lostine River W Sp/Su Chinook 17060105
MARSHC Marsh Creek W Sp/Su Chinook 17060205
MINAMR Minam River w Sp/Su Chinook 17060106
RLCTRP Redfish Lake Creek Trap H Su Sockeye 17060201
SALRSF Salmon River, South Fork W Sp/Su Chinook 17060208
SAWTRP Sawtooth Trap H Su Sockeye 17060201
SECESR Secesh River w Sp/Su Chinook 17060208
SNAKER Snake River (RK 224 to 268) w Fall Chinook 17060110
VALEYC Valley Creek w Sp/Su Chinook 17060201

a. Geographical Information System (GIS) designations established by the U.S. Geological Survey.

b. These three stocks form the hatchery sockeye composite.



Figure 2.1: Map showing release sites for the 21 release-recovery stocks (Table 2.1) moni-
tored by Program RealTime in 2002 to Lower Granite Dam.
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would still provide good predictions. In addition, we forecast “composite runs” which are the
combined data from several streams treated as a single stock. The composite runs produce good
predictions because they smooth and dampen the randomness of individual stocks. They can be
useful for providing general run-timing information for broad geographical regions. Since 1999,
the RealTime project has provided run-timing information and forecasts on three composites. The
first, the CRiSP/RealTime composite includes only release sites that meet the extreme data
requirements of the CRiSP model. These sites included Catherine Creek, Imnaha River, Minam
River, and South Fork Salmon River. The second composite, the RealTime Select Composite,
consists of sites that meet the less stringent historical data requirements described above for Pro-
gram RealTime. In addition to the four stocks listed above, this composite included Bear Valley
Creek, Big Creek, West Fork Chamberlain Creek, Clear Creek, Elk Creek, Grande Ronde River,
Johnson Creek, Lake Creek, Lemhi River, Lolo Creek, Lookingglass Creek, Lostine River, Marsh
Creek, Secesh River, and Valley Creek. The third composite, the RealTime All-Stocks composite,
include all sites by definition and this year was identical to the Select composite (Figure 2.1,
Table 2.1).

Further data criteria for choosing yearling chinook stocks ensure consistent fish passage pat-
terns. The RealTime project uses detections of fish tagged May 31 - November 1 of the previous
year because fish marked later may have different migrational timing characteristics (Keefe et al.
1995, 1996). In past years (1998 through 2001), only stocks PIT-tagged by experienced taggers
Steve Achord or Paul Sankovitch were included in the project. These taggers did not tag fish in

the summer and fall of 2001, so this criteria had to be dropped in the RealTime 2002 project.

Numbers of yearling chinook parr released in 2001 at the sites illustrated in Figure 2.1 are dis-

played in Table 2.2. Historical releases are given in Tables B1-B19 (Appendix B).

Included in 2002 for the fourth consecutive year, the subpopulation of PIT-tagged wild fall
subyearling chinook salmon was monitored to provide run-timing information about the wild run-
at-large of Snake River fall subyearling chinook salmon because passage indices for the wild run
became unavailable after June 6, 1999 (Burgess et al., 1999). Historical comparisons from 1993
to 1998, of the passage distributions of the run-at-large with the PIT-tagged subpopulation are

available at the world-wide websievw.cbr.washington.edu/crisprt/info.htriflince 1993,



Table 2.2: Numbers of releases of PIT-tagged salmon smolts in 2001 (wild spring/summer
yearling chinook salmon) or early in 2002 (hatchery sockeye salmon, wild subyearling
salmon) at each sitd Each site represents a stock monitored and forecasted to Lower Granite

Dam by Program RealTime in 2002.

Tagging Location

Number Parr Pit-tagged
and Release in 2001/

2002
Bear Valley Creek 1495
Big Creek 409
Catherine Creek 970
Chamberlain Creek, West Fork 527
Clear Creek 729
Elk Creek 1519
Grande Ronde River 193
Imnaha River 1001
Johnson Creek 235
Lake Creek 3193
Lemhi River 700
Lolo Creek 1932
Lookingglass Creek 2185
Lostine River 903
Marsh Creek 1056
Minam River 1533
Salmon River, South Fork 1534
Secesh River 4285
Valley Creek 1497
Sockeye for Alturas Lake Creek, Redfish Lake Creek Trap, and Sawtooth Trap 2836

Wild Subyearling Fall Chinook Salmon Tagged and Release between Snake River 2402

km 224 and 268

a. Data Sources: PTAGIS and FPC Smolt Index Databases and RealTime program output as of 15 December 2002.



William Connor (USFWS at Dworshak Fisheries Complex) has sampled, PIT-tagged and released
subyearling fall chinook in the Snake River between river kilometers 224 and 268 as part of doc-
toral program and ongoing research. The smolts were tagged and released at regular intervals,
from April into July or until water temperatures approacheC2r catches neared zero. These
smolts begin to appear at Lower Granite Dam around June 1 and continue through October. The
subpopulation mimics the run-at-large passage percentiles well during the first and middle por-
tions of the run. There were 2402 PIT-tagged smolts released for this migration year into the

Snake River (Table 2.2). Historical releases are given in Table B23.

The composite of hatchery-reared summer-run sockeye salmon from the Redfish Lake area
was monitored for the first time in 2001 (Burgess and Skalski, 2001) to replace the Redfish Lake
stock which had four years standing in the RealTime project (Townsend et al. 1998, Burgess et al.
1999, Burgess and Skalski 2000a, b). Redfish Lake was not stocked with new hatchery releases in
2000, or 2001, so for the second time the composite consisted of PIT-tagged hatchery-reared sum-
mer-run sockeye salmon smolts released after May 1 of 2002 into Alturas Lake Creek, Redfish
Lake Creek Trap, and Sawtooth Trap (Figure 2.1). There were 2836 PIT-tagged smolts released
in May of 2002 (Table 2.2). Historical releases are given in Table B12 (Appendix B).

Index-Count Stocks

Two PIT-tagged runs-at-large of wild fish were monitored by Program RealTime to Lower
Granite Dam, and seven such wild runs were monitored and forecasted to McNary Dam. The
stocks monitored at Lower Granite were 1) all the wild PIT-tagged yearling chinook salmon from
the Snake River and 2) all wild PIT-tagged steelhead from the Snake River. The stocks monitored
at McNary were 1) all wild PIT-tagged subyearling chinook salmon from the Snake River, 2) all
wild PIT-tagged subyearling chinook salmon from the Upper Columbia River, 3) all wild PIT-
tagged yearling chinook salmon from the Snake River, 4) all wild PIT-tagged sockeye salmon
from the Snake River, 5) all wild PIT-tagged steelhead from the Snake River, 6) all wild PIT-
tagged steelhead from the Upper Columbia River, 7) the aggregate of Snake and Columbia River

wild PIT-tagged steelhead above McNary Dam (i.e., 5) and 6) taken together).



2.1.2 Fish Passage Center (FPC) Passage-Indexed Stocks

Passage index data were made available by the Northwest Power Planning Council’s
(NWPPC) Fish Passage Center (FPC). Passage indices are sample counts in the bypass system at
the dam divided by the proportion of water passing through the sampling system. They are col-
lected according to FPC sampling plans (e.g., Fish Passage Center, 1999), and are intended to
reflect the size of the run. All FPC passage-indexed stocks are index-count stock. Run-timing
characteristics of these runs of mid-Columbia and mainstem Columbia River yearling and sub-
yearling chinook salmon, coho and sockeye salmon and steelhead trout runs were monitored and
forecasted to Rock Island and McNary dams for the third consecutive year in 2002. The subyear-
ling chinook salmon run was monitored at John Day Dam for the first time in 2001 and the other
four runs were forecasted to John Day Dam for the first time in 2002. The runs can be very accu-
rately predicted, provided large hatchery releases to not overwhelm the normal signature pattern

of fish passage run-timing (Burgess and Skalski, 2000).

2.2 Preprocessing of Data

Raw PIT-tag detections data are adjusted for spill fraction (Section 2.3) and smoothed using
three 5-day smoothing passes to filter out statistical randomness before input to the RealTime

forecaster algorithm. Raw passage index data are smoothed the same as PIT-data.

2.3 Adjustment of Raw Smolt Counts for Spill or Flow.

2.3.1 PIT-tagged Stocks

Spillways at hydroelectric projects are low-mortality routes of passage for fish and managers
at projects spill water to encourage that route of passage. Fish that pass through the spillway are
not detected by PIT-tag interrogation systems, so formulas are used to upwardly adjust the raw
counts of PIT-detections. The daily number of fish detected, “raw counts” are multiplied by an

expansion factor, resulting in “adjusted counts” according to the formula

raw counts x expansion factor = adjusted counts.
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The expansion factor is

1
1-SE' 1)

whereSEis spill effectivenesghe fraction of smolts passing through the spillway (NMFS, 2000).
Different formulations for SE are required for different species of salmonids (Skalski and Perez-
Comas 1998) and for different dams configurations (NMFS, 2000). The formula for spill effec-

tiveness for chinook and sockeye salmon at Lower Granite Dam is given by Smith et al. (1993) as
SEchinook sockeye: 1'667B:§§ -3.2 @g + 2-58%5 (2.2a)
(Figure 2.2, red), and the formula for steelhead is given by Skalski and Perez-Comas (1998) as

S/F
) exp%—o.5063ljog%l_ S/F%
SEsteeIhead_ 0.6001

(2.2b)

(Figure 2.2, blue), wher8 s the daily volume of water spilled &nd is daily outflow volume.
The 2002 formulation of SE at McNary Dam used by Program RealTime was a one-to-one func-
tion (NMFS, 2000) of SE to spill proportion, or volume of water spilled divided by volume of out-
flow (Figure 2.2, black),

SE = = = spill volume / flow volume = spill proportion. (2.2c)

Tiw

2.3.2 FPC Passage-Indexed StocKSee Section 2.1.2
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Figure 2.2: Spill effectiveness (SE) functions (equations 2.2a, b, ¢) used by Program Real-
Time to upwardly adjust raw PIT-tag detections. Shown are the 2002 RealTime spill effec-
tiveness curves as functions of spill proportion (S/F) at Lower Granite Dam (red, blue) and
at McNary Dam (black).
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2.4 River Flow

Although it has not been conclusively demonstrated, flow is thought to substantially affect
outmigration timing (Connor, et al. 1994b and 1996; Giorgi and Schlechte 1997; Smith et
al.1997). Flow is highly correlated with other important river variables, such as turbidity and tem-
perature. Flow surges may influence the numbers of fry that migrate from upriver spawning
grounds (Healey, 1991). The 2002 flow year was considered a standard-flow year compared to
2001 (low flow), 1999 (high flow) (Figure 2.3).

12



Figure 2.3: Outflow volumes at Lower Granite Dam, April 1-September 1, for 1999, and
2000, 2001, 2002. Inseason classification determined 2000 was a standard flow year, that
1999 was a high flow year, and 2001 was a low-flow year.
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2.5 Migration Year 2002

Migration year 2002 was a standard flow year with little to report in the way of unusual
events. Spill was normal for a standard to high-flow year (Figure 2.4). Some patterns were
observable in the run-timing characteristics but no pattern extended to all stocks. Subyearling fall
chinook salmon smolts from the Snake River had a very short migration period, particularly the
middle 80% of the run (i.e., passage between the 10th and 90th percentiles). Some stocks had a
very early run, including the subyearling fall chinook from the Snake River migrating to Lower
Granite Dam, and 5 of the wild PIT-tagged release-recovery stocks of spring/summer yearling
chinook salmon detected at Lower Granite Dam. And finally, the rate of detection of fish at the
facilities was very different from expected for a large number of stocks. However, there was not
ubiquitous pattern observed. Some rates of detections were much smaller (yearling chinook

salmon stocks) and others were much larger (e.g., sockeye and steelhead stocks) than expected.
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Figure 2.4: Spill in kilo-cubic feet per second (kcfs) at Lower Granite Dam for 1999 (high
flow), 2000 (standard flow), and 2001 (low flow), and 2002.
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2.6 The RealTime Forecaster
2.6.1 Models and Algorithm

The RealTime forecaster is essentially a pattern-matching algorithm. However, at the begin-
ning of the outmigration there is very little in the way of a pattern to match. To optimize predic-
tions for all phases of the outmigration, the forecaster utilizes three models: a start-up model for
initial predictions, the pattern-matching model, and a switching model to govern the timing of the
switch between the start-up and pattern-matching models.

The pattern-matching portion is accomplished by a least-squares (LS) model, where the pat-
terns are cumulative percentage curves of outmigrating smolts. Current-year data are compared
with historical cumulative percentage curves by comparing their slopes at each percentile,

j = 1,...,100, using the measure

14



2 (5=Sijp) (2.3)

]

wheresj is the slope at thi&  percentile of current-year data to-daEFﬁpand is slopéhat the

percentile ofp percent of historical yeiar ‘s outmigration. The valye of that minimizes (2.3),
ie.,

mpin [jzl(sj—sijp)z] p=0...,100 (2.4)

is the best predictor from the point of view of pattern-matching to historical year

The start-up model produces run-percentage (RP) estimates

R Xq
Pp = ——, (2.5)
E(S
wherex, is the total number of fish observed by day of the outmigratiorE(%fDd estimates

the total expected outmigration to the detection facility. The expectation is estimated differently,
depending on the type of data. For tagged stocks for which there is reliable annual release/recap-

ture data (i.e., the 21 release-recovery stocks monitored at Lower Granite Dam, Section 2.1.1),

E(S) =t [N, wherer is the average of the annual historical recapture percentages (annual
recapture percentage is the number of detections divided by the number released) at the detection
facility, andN is total number of fish released from the release site the previous year (for yearling

chinook salmon) or earlier in the year (for subyearling chinook and sockeye salmon). Table 2.3

displaysN 1, anoE(S) for each release-recovery stock. For index-count data such as FPC

15



Table 2.3: Data used by Program RealTime in 2002 to compute initial predictions
(formula 2.5), for PIT-tagged release-recovery stocks of wild Snake River spring/summer
yearling chinook salmon, hatchery sockeye salmon, and wild PIT-tagged Snake River
subyearling fall chinook salmoi. Column (1) is the number,N , of PIT-tagged parr
released by site. Column (2) shows historical averages of annual recapture percentage for
each site. Column (3) contains expected number of detections for the 2002 migration year.

1) ) 3)

Parr released, Average

Tagging Location N Historical %, E(S)
r

Bear Valley Creek 1495 11.2 168
Big Creek 409 10.1 41
Catherine Creek 970 11.5 111
Chamberlain Creek, West Fork 527 5.8 31
Clear Creek 729 13.4 98
Elk Creek 1519 12.9 196
Grande Ronde River 193 11.6 22
Imnaha River 1001 11.4 114
Johnson Creek 235 11 26
Lake Creek 3193 9.8 313
Lemhi River 700 12.4 86
Lolo Creek 1932 14.3 276
Lookingglass Creek 2185 115 251
Lostine River 903 14.2 128
Marsh Creek 1056 8.7 92
Minam River 1533 13.3 204
Salmon River, South Fork 1534 8.2 125
Secesh River 4285 11.2 482
Valley Creek 1497 59 89
Sockeye Composite (ALTULC, RLCTRP, SAWTRP) 2836 23.8 675
Wild Subyearling Fall Chinook Salmon Tagged and 2402 24.7 593

Release between Snake River km 224 and 268

a.Data Sources: PTAGIS Databases and RealTime program output as of 15 December 2002.
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passage indices and PIT-tagged aggregates (Section :EiSA), is the expected number of fish
detections. Table 2.4 displays expected observed counts for each index-count stock.

The RP estimates, (2.5), are more accurate than LS (pattern-matching) estimates (2.4) initially,
but are quickly outperformed by LS estimates as the season progresses (Townsend et al., 1995,
1996, 1997).

The switching model is an age-of-run (AR) model based on mean fish run age (MFRA). This
switching model weights the predictions from the LS and RP models differentially as the outmi-
gration season progresses. Thus each model provides its unique estimate for the true passage per-
centile for the day, and the algorithm computes the best estimate by minimizing a complex
formula including estimates from each model and estimates of the error of each model estimate
(see Burgess et. al, 1998 for complete algorithm details). The forecaster effectively combines age-
of-run (AR) and run percentage (RP) indicators together with the least-squares (LS) pattern-

matching principle into a single, more accurate and robust predictor.

2.6.2 Precision of Estimator: Confidence Intervals foP

Each day of the run, a jackknife confidence interval is constructed for the daily prediction
estimateP (Section 2.6.1). Jackknifing is a computer-intensive method of extracting sampling
distribution information about an estimator by recomputing the estimator from different subsets
of the historical data. A jackknife subset consists of the complete set of historical years minus one
year. If a release site has, say, six years of historical data, there will be 6 subsets of 5 years each.
A prediction is estimated from each subset, and these jackknife predictions provide a measure of

dispersion on which the daily confidence interval is based.
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Table 2.4: Data used by Program RealTime in 2002 to compute initial predictions (formula
2.5) for index-count stocks. Average historical expected observed couhtsf index-count
stocks (runs-at-large) monitored and forecasted by RealTime in 2002 are used to predict
current year expected numbers of countsi(S) , (Section 2.6.1) for initial predictions using
the run percentage (RP) model.

Passage =
Type of Predictions E(S)
Rearing Data Stock made at
Spring/Summer Yearling Chinook Lower 10241
Granite
Steelhead Dam 6566
Snake River Subyearling Chinook Salmon 171
) Upper Columbia River Subyearling Chinook Salmgn 1612
Wwild PIT-tag
Snake River Yearling Chinook Salmon 7273
McNary
Snake River Sockeye Salmon Dam 214
Snake River Steelhead 2132
Upper Columbia River Steelhead 1366
Snake and Upper Columbia River Steelhead 3401
Subyearling Chinook Salmon 16311
Yearling Chinook Salmon Rock 27307
Coho Salmon Island 35637
Dam
Sockeye Salmon 13706
Combined| FPC Steelhead 19872
Wild and | Passage | gypyearling Chinook Salmon 7843083
Hatchery | Indices
Yearling Chinook Salmon McNary 2182610
Coho Salmon Dam 307765
Sockeye Salmon 602611
Steelhead 703016
Subyearling Chinook Salmon 1592185
Yearling Chinook Salmon 907868
Coho Salmon John Day 349834
Dam
Sockeye Salmon 235136
Steelhead 833019

a.Data Sources: PTAGIS and FPC Smolt Index Databases and RealTime program output as of 15 December 2001.
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2.6.3 Evaluating RealTime Performance

The true outmigration percentile on ddy (i!8;, ) can only be observed after the run is fin-
ished (i.e.P,5; = 100%). When the run is over, we evaluate RealTime’s performance using the
mean absolute difference (MAD) between observed outmigration perceRfjleand their esti-

mates,Py , for all daysj

n N
> Pa—Pq

MAD = d—=-1-ﬁ-—- x 100%

wheren is the total number of days in the outmigration run for the season.

3.0 Results
3.1 Wild ESUs

3.1.1 PIT-tagged Subyearling Chinook Salmon

Release-recovery Stock Monitored at Lower Granite Dam
The stock of subyearling fall chinook salmon smolts captured, PIT-tagged and released during

April through July into the Snake River, near its confluence with the Salmon River (Section 2.1.1)
has been monitored by the RealTime project since 1999. MADs (Section 2.6.3) are given for the
first and last halves of the outmigration, and for the entire outmigration (Table 3.1). The first half
the migration was well-predicted (unusually well, in fact), with a MAD of 1.8% (Table 3.1). The
last half predictions of passage percentages were later than the true observed percentages. The
last-half and season-wide MADs (6.2% and 5.2%,respectively), though slightly larger than last
year (5.4% and 4.8, respectively), were still very good. In 2002 the number of days between the
10th percentile of fish passage at Lower Granite Dam and the 90th percentile, referred to as the
middle 80% periogwas the shortest on record of only 27 days compared to the expected 54 days
(Figure B23, Table B23). The initial ten percent of the fish arrived as usual (the 10th-percentile
passage date was close to the mean) but the timing of the 90th percentile was the earliest on
record (Figure B23). The number of fish that were detected at Lower Granite Dam was somewhat

larger than expected (789 observed, 664 expected).
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Table 3.1: Mean absolute deviations (MADs) for the 2001 and 2002 outmigrations to
Lower Granite Dam, of PIT-tagged populations of wild Snake River fall subyearling
chinook salmon and wild Upper Columbia River subyearling chinook salmon monitored
at Lower Granite Dam and McNary Dam. Columns show MADs for the entire run, the
first 50% of the run, and the last 50% of the run.

2001 2002

Stock Entire First Last Entire First Last
Run 50% 50% Run 50% 50%

Wild PIT-tagged Fall Subyearling
Chinook Salmon released between river kilome-
ters 224 and 268 (SNAKER) and recovered gt
Lower Granite Dam 4.8 3.3 54 5.16 1.80 6.17

All Wild PIT-tagged Snake River Subyearling
Chinook Salmon Detected at McNary Dam 4.7 3.7 5.8 7.20 15.68 4.68

All Wild PIT-tagged Upper Columbia River
Subyearling Chinook Salmon Detected at
McNary Dam. 7.9 1.8 10.0 3.42 1.61 3.92

Index-Count Stocks Monitored at McNary Dam

The passage characteristics of the wild PIT-tagged run-at-large of Snake River subyearling
fall chinook (of which the SNAKER population is a subset) monitored at McNary Dam were sim-
ilar to the passage characteristics of fish monitored at Lower Granite Dam. The 10th percentile
passage date was close to the historical average, but the 90th percentile passage date was early
(Figure B25, Appendix B). The first half of the run was not as well-predicted as last year (MAD =
15.7% in 2002 compared to 3.7% in 2001, Table 3.1) but the last half was predicted better (4.7%
compared to 5.3% in 2001). The season-wide MAD of 7.2%, was up from last year (2001 MAD =
4.7%).

The first-half MAD in 2001 for the run-at-large of wild PIT-tagged Columbia River subyear-
ling fall chinook monitored at McNary Dam was very good (1.8%) but this year’'s was even better
(MAD = 1.6%). The last-half and season-wide MADS were also very good this year, 3.9% and
3.4%, respectively, compared to 10.0% and 7.9%, respectively in 2001. The passage timing char-
acteristics were close to the average historical run-timing characteristics (Figure B26, Appendix
B).
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3.1.2 PIT-tagged Yearling Chinook Salmon

Release-recovery Stocks Monitored at Lower Granite Dam

An overall indicator of Program RealTime forecasting performance for the 19 wild PIT-
tagged yearling chinook salmon release-recovery stocks is the RealTime Select composite stock
(Section 2.1.1 for definition). This year’s RealTime Select composite included all 19 stocks,
meaning every stock met the original RealTime historical data criteria of three years with at least
30 detections each (Section 2.1.1). There were far fewer fish observed by season’s end for this
composite stock (336) than were expected (2854) and the observed percentages were earlier than
predicted throughout the season (Figure 3.1). Sixteen of the 19 release-recovery stocks had fewer
fish in their outmigrations than were expected, or, equivalently, smaller-than-expected recapture
percentages (Table 3.2). Passage percentiles for ten of the 19 stocks were initially predicted to be

earlier than the observed percentiles, including Bear Valley Creek (Figure Al, Appendix A),

Figure 3.1: Comparison of RealTime daily predictions of fish passage to Lower Granite
Dam with the actual year-end distribution of the RealTime Select Composite run (Section
2.1.1), a composite of all 19 PIT-tagged spring/summer yearling chinook release-recovery
stocks.
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Table 3.2: Comparison of observed versus expected total (spill-adjusted) fish detected
(Columns 1 and 2) at Lower Granite Dam for each release-recovery stock of yearling
chinook salmon stocks monitored by Program RealTime in 2002, and comparison of
observed versus historical average recapture percentages (Columns 3 and 4). Average
recapture percentages are fundamental to making initial fish passage predictions
(Sections 2.6). Most stocks showed smaller-than-average recapture percentages
(fewer than expected fish) in 2002.

@ 2 ®3) (4)

Tagging Location Obseryed Expecte_d No. Observed _Ave_rage
Detections Detections Recapture Historical %,
E(S) Percentage F

Bear Valley Creek 128 168 8.6 11.2
Big Creek 75 41 18.3 10.1
Catherine Creek 82 111 8.5 115
Chamberlain Creek, West Fork 57 31 10.8 5.8
Clear Creek 82 98 11.3 134
Elk Creek 76 196 5.0 12.9
Grande Ronde River 22 22 11.5 11.6
Imnaha River 33 114 3.3 11.4
Johnson Creek 22 26 9.6 11.0
Lake Creek 208 313 6.5 9.8
Lemhi River 61 86 8.7 12.4
Lolo Creek 167 276 8.6 14.3
Lookingglass Creek 158 251 7.2 115
Lostine River 112 128 12.4 14.2
Marsh Creek 90 92 8.5 8.7
Minam River 150 204 9.8 13.3
Salmon River, South Fork 70 125 4.6 8.2
Secesh River 350 482 8.2 11.2
Valley Creek 90 89 6.0 5.9
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Catherine Creek (Figure A2), Elk Creek (Figure A3), Imnaha River (Figure A4), Johnson and
Lake Creeks (Figure A5), Lemhi River and Lolo Creek (Figure A6), Lookingglass Creek (Figure
A7), and Salmon River South Fork (Figure A8). Passage timing characteristics were not out-of-

the-ordinary for the Select composite or its constituents (Appendix B).

Table 3.3 displays the mean absolute differences (MADs, Section 2.6.3) of RealTime predic-
tions for this composite and its constituents for 2002, and comparisons to 2001 MADS where
applicable. The RealTime Select composite run was predicted with less accuracy than last year.
The first-half MAD was 5.8% compared to 3.2% last year, last-half MAD was 5.2% compared to

2.7% last year and the full-season MAD was 5.4% compared to 2.8% last year.

Table 3.3 shows that the average MAD for the first half of the 2002 outmigration, averaged
over all stocks, was 6.9% compared to 7.6% in 2001, an improvement over last year. The last-half
MAD (averaged over all stocks) was less accurate, 8.8% compared to 6.8% in 2001. The season-
wide MAD averaged over all stocks was 8.1% compared to 7.0% in 2001. The range of MADs
from best to worst was quite large this year due to the exceptionally small run from the Imnaha
River, which was responsible for the unprecedentedly large MADs for that site of 19.4% for the

first-half, 35.5% for the last-half and 30.5% for the full outmigration (Figure A4, Appendix A).

Although the overall indicators for RealTime performance were down this year from last year,
a number of individual stocks were better predicted than last year. Of the nine 2002 release-
recovery stocks that were also monitored last year, five had smaller season-wide MADs in 2002
than in 2001 (Bear Valley Creek, Catherine Creek, Johnson Creek, Secesh River and Valley
Creek, Table 3.3) and 7 out of 12 stocks for which historical averages are available (i.e., those
monitored by RealTime more than twice) had smaller-than-average season-wide MADs (Table
D1, Appendix D). Five stocks had earlier and or shorter outmigrations than usual but there was no
widely discernible pattern in run-timing characteristics for this set of stocks in the 2002 migration

year (Appendix B).
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Table 3.3: Mean absolute differences (MADs, section 2.6.3) for the 2001 and 2002
outmigrations to Lower Granite Dam of 19 wild PIT-tagged Snake River spring/summer
yearling chinook salmon ESUs and the RealTime Select Composite (section 2.1.1). Columns
show MADs for the entire run, the first 50% of the run, and the last 50% of the run. All sites

met the RealTime historical data criteria.

2001 2002
Tagging Site/Stock Name Entire Run, First 50%, Last 50%, | Entire Run, First 50%, Last 50%,
% % % % % %

Bear Valley Creek 9.1 7.0 10.1 4.29 5.58 3.80
Big Creek 9.26 6.01 10.37
Catherine Creek 6.5 10.0 5.4 3.91 5.45 3.37
Chamberlain Creek, West Fk --- 10.31 7.90 11.28
Clear Creek 8.12 3.78 8.55
Elk Creek 13.85 17.97 12.59
Grande Ronde River 341 1.17 6.25
Imnaha River 5.6 5.1 5.8 30.46 19.40 35.46
Johnson Creek 8.7 6.7 9.6 6.35 6.65 6.10
Lake Creek 8.44 8.99 8.28
Lemhi River 7.57 11.69 5.83
Lolo Creek 8.95 5.10 9.95
Lookingglass Creek 7.75 4.09 8.89
Lostine River 3.0 3.1 3.0 3.04 1.81 3.50
Marsh Creek 8.38 1.48 12.72
Minam River 1.6 2.1 1.3 412 5.10 3.28
Salmon River, South Fork 5.2 4.7 5.4 9.25 9.98 8.94
Secesh River 12.1 19.3 9.6 3.23 6.39 2.78
Valley Creek 10.3 10.1 10.4 3.67 2.13 4.74
mean MADG 7.0 7.6 6.8 8.12 6.88 8.77
median MAD* 7.1 6.9 6.7 7.75 5.58 8.28
rangé 10.6 17.2 9.1 27.42 18.23 32.68
Select Composite Rin 4.3 3.2 4.9 5.36 5.80 5.19

a.These statistics are based on all release sites for the given year.

b. Combined data from RealTime Select composite sites, processed by Program RealTime as a single population.

Index-Count Stocks Monitored at Lower Granite and McNary Dams

Unlike the individual release-recovery ESUs of wild Snake River yearling chinook salmon,

the wild PIT-tagged run-at-large of these fish to Lower Granite Dam had a somewhat larger rate
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of detection in 2002 than expected and consequently the observed outmigration distribution was
later than predicted (Figure A10, Appendix A). In addition and the middle 80% period was the
longest on record (Table B21). The last-half MAD for this stock was somewhat larger than in
2001 but the first-half MAD was smaller. The season-wide MAD was 5.2% compared to 3.6% in
2001 (Table 3.4). The run-at-large of wild PIT-tagged Snake River yearling chinook salmon mon-
itored at McNary was extremely well predicted, particularly in the last half of the season
(MAD=0.4%, Table 3.4, Figure A13). The season-wide MAD was 0.8%, down from the 3.3%
MAD found for 2001.

Table 3.4. Mean absolute deviations (MADs) for the 2001 and 2002 outmigration to
Lower Granite and McNary Dams, of the PIT-tagged population of wild Snake River

spring/summer yearling chinook salmon. Columns show MADs for the entire run, the

first 50% of the run, and the last 50% of the run.

2001 2002

Stock
Entire Run  First50% Last50% Entire Run First50% Last 50%

All Wild PIT-tagged Yearling
Chinook Salmon Detected:

at Lower Granite Dam 3.6 6.0 3.0 5.20 4.49 5.46
at McNary Dam 3.3 4.6 2.9 0.80 3.79 0.36

3.1.3 PIT-tagged Sockeye Salmon

This index-count stock of Snake River fish was monitored at McNary Dam for only the sec-
ond time in 2002. Only 38 fish were detected last year but 418 were detected this year (Table B18,
Table 3.5), nearly twice the expected number of 239 smolts. Initially the observed distribution
was later than predicted, then it was earlier than predicted (Figure A14, Appendix A). The first-
half MAD was smaller this year than last (3.9% compared to 8.2% last year) and the last-half
MAD was somewhat larger, resulting in a slightly smaller season-wide MAD this year than last
year (5.6% compared to 6.0% in 2001, Table 3.6).
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Table 3.5: Comparison of expected number of detections or passage indices and
the observed numbers for all index-count stocks monitored by Program

RealTime in 2002.

Rearing/ Detec- | Expected| Observed
Type of tion 2002 2002
Data Salmon Stock Facility Counts Counts
Spring/Summer Yearling Chinook Lower| 10241 11503
Granite
Steelhead Dam 6566 10265
Snake River Subyearling Chinook 171 510
Wild/ Columbia River Subyearling Chinook 1612 1521
i
PIT-tag | Snake River Yearling Chinook 7273 18235
McNary
Snake River Sockeye Dam 214 418
Snake River Steelhead 2132 1042¢
Columbia River Steelhead 1366 329
Snake, Columbia River Steelhead 3401 1075
Subyearling Chinook 16311 25462
Yearling Chinook Rock 27307 28982
Coho Island 35637 86227
Dam
Sockeye 13706 20629
Combined | Steelhead 19872 28714
Wild and | sypyearling Chinook 7843083 | 8384676
Hatchery/
FPC Yearling Chinook McNary 2182610 3519374
Passage Dam
Indices Coho Salmon 307765 201998
Sockeye 602611 1410444
Steelhead 703016 794572
Subyearling Chinook 1592185 3448212
Yearling Chinook 907868 211237(
Coho Salmon John 349834 316507
Day Dam
Sockeye 235136 936132
Steelhead 833019 547546
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Table 3.6: Mean absolute deviations (MADSs) for the 2001 and 2002 outmigrations to McNary
Dams, of the PIT-tagged population of wild Snake River sockeye salmon. Columns show
MADs for the entire run, the first 50% of the run, and the last 50% of the run.

2001 2002
Stock Entire First Last 50% Entire First Last 50%
Run 50% Run 50%
All Wild PIT-tagged Sockeye Salmon
Detected at McNary Dam 6.0% 8.2% 5.6% 5.63 3.91 7.29

3.1.4 PIT-tagged Steelhead Trout

The number of wild PIT-tagged Snake River steelhead, detected at Lower Granite Dam, was
larger than expected in 2002 (10,265 smolts in 2002 compared to the expected number, the histor-
ical average of 6566 smolts, Table 3.5). The middle 80% period was also the longest on record
(Figure B24, Table B24, Appendix B). Probably because of these unusual outmigration character-
istics the passage percentiles were not as well predicted in 2002 as in 2001. The first-half MAD
was 9.8% in 2002 compared 2.7% in 2001 and the last-half MAD was 5.7% in 2002 compared to
1.6.% in 2001 (Table 3.7).

The character of RealTime predictions for the stock of Snake River wild PIT-tagged steelhead

forecast at McNary was similar to that at Lower Granite Dam (Figure A13, Appendix A). The

observed outmigration distribution was later than predicted throughout the season, probably due
to fact that there were many more smolts detected than were expected (Table 3.5), and the middle
80% period was the longest on record (Table B29, Appendix B). The stock was extremely well-
predicted last year and not as well this year. The 2002 season-wide MAD was 4.6% compared to
1.4% in 2001 (Table 3.7).

The PIT-tagged run-at-large of Upper Columbia wild steelhead was also not as well-predicted
this year as last. The season-wide MAD was 4.3% compared to 2.3% in 2001 (Table 3.7). How-
ever, unlike the Snake River run, this stock had many fewer fish detections than were expected
(329 compared to 1366 expected, Table 3.5) and consequently the observed passage percentiles

were reached earlier than predicted (Figure Al4, Appendix A). Run-timing characteristics for this
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stock were not out-of-the-ordinary (Table and Figure B30).

Table 3.7: Mean absolute deviations (MADSs) for the 2001 and 2002 outmigrations to Lower
Granite Dam, of the PIT-tagged subpopulations of wild Snake River fall subyearling
chinook salmon, spring/summer yearling chinook salmon and steelhead. Columns show
MADs for the entire run, the first 50% of the run, and the last 50% of the run.

2001 2002

Stock Entire First Last Entire First Last

Run 50% 50% Run 50% 50%
All Wild PIT-tagged Snake River Steelhead 1.8 2.7 1.6 6.79 9.83 5.72
Detected at Lower Granite Dam
All Wild PIT-tagged Snake River Steelhead
Detected at McNary Dam 14 1.6 1.4 4.64 8.95 3.82
All Wild PIT-tagged Upper Columbia River
Steelhead Detected at McNary Dam 4.9 8.0 3.2 10.55 14.03 9.79
All Wild PIT-tagged Steelhead Detected at
McNary Dam 2.3 3.2 2.0 4.33 8.22 3.57

3.2 Hatchery-reared ESUs

The only hatchery-reared PIT-tagged stock monitored by Program RealTime since its incep-
tion has been the summer-run sockeye reared and released in the Redfish Lake area. In 2001 and
in 2002, the stock was a composite of smolts released into Alturas Lake Creek, Redfish Lake
Creek Trap and Sawtooth Trap. First-half predictions were better than last year (MAD = 6.8%,
Table 3.8) but last-half predictions were substantially worse (MAD = 22.0% compared to 5.5% in
2001). The recovery percentage at Lower Granite Dam was much smaller than average, at 11.2%
this year, compared to 29.8% historically. Many fewer fish than expected were detected at Lower
Granite Dam (317 compared to an expected 844). These unusual characteristics, and the fact that
the middle 80% period was longer than average resulted in the observed distribution being earlier
than predicted (Figure Al1l, Appendix A). The season-wide MAD was 18.3% this year compared
to 6.4% last year.
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Table 3.8: Mean absolute deviations (MADs, section 2.6.3) for the 2001 and 2002
outmigrations to Lower Granite Dam of the PIT-tagged hatchery-reared composite stock
from Alturas Lake Creek, and Redfish Lake Trap and Sawtooth Trap. Columns show
MADs for the entire run, the first 50% of the run, and the last 50% of the run.

2001 2002
Stock Entire First Last 50% Entire First Last 50%
Run 50% Run 50%
Composite Sockeye Run 6.4 11.3 55 18.28 6.76 22.01

3.3 Combined Wild and Hatchery Runs-At-Large

The runs-at-large of combined wild and hatchery-reared stocks for subyearling and yearling
chinook salmon, coho and sockeye salmon, and steelhead trout were monitored and forecasted at
Rock Island Dam on the Mid-Columbia River and at McNary and John Day Dams on the main-

stem Columbia River in 2002.

The run of subyearling chinook salmon monitored at Rock Island Dam was, on the whole, bet-
ter predicted this year than last year. The season-wide MAD was 5.7% compared to 9.1% in 2001
(Table 3.9), even though the first-half MAD was somewhat larger this year than last. The sub-
yearling chinook salmon outmigration to McNary Dam was as expected more or less, in terms of
expected run-timing and numbers counted, and it was very well predicted throughout the run
(Figure A15) with season-wide MAD of 1.7% compared to 6.3% last year. RealTime forecasting
performance was better in the first half of the season for predicting run-timing of subyearling fall
chinook at John Day Dam than it was last year, and very similar to last year for the last-half

resulting in an improved season-wide MAD of 6.5% compared to 10.0% last year (Table 3.9).

Program RealTime predictions for yearling chinook salmon at Rock Island Dam were excel-
lent (first-half MAD = 2.0%, last-half MAD = 1.1% and season-wide MAD = 1.3%, a great
improvement over last year which had a season-wide MAD of 7.7%, Table 3.9). The character of
predictions of the mainstem Columbia River run of yearling chinook salmon to McNary Dam and

to John Day Dam, compared to the observed distributions was similar (Figures A16 and A17). At
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McNary dam the season-wide MAD was 1.8% compared to 5.7% last year reflecting the superior
last-half performance this year (Table 3.9). The season-wide MAD for yearling chinook salmon
passage at John Day Dam was 2.8%, an excellent forecast, largely due to the excellent last-half
predictions (last-half MAD = 2.0%). This run was not monitored at John Day Dam last year so

comparison with last year’s performance is not available.

RealTime performance in predicting the run of coho salmon to Rock Island Dam was also
excellent this year (Figure A19). The full-season MAD was 2.1%, even better than last year’s

3.7%. Predictions of run-timing for these fish at McNary and John Day Dams were also very

Table 3.9: Mean absolute deviances (MADs, section 2.6.3) for the 2001 and 2002
outmigrations to Rock Island, McNary, and John Day dams of FPC passage indices of
the combined wild and hatchery runs-at-large of salmon and steelhead. Columns show
MADs for the entire run, the first 50% of the run, and the last 50% of the run.

2001 2002 Forecast

Run-of-Year Entire  First Last Entire First Last o

Run 50% 50% Run 50% 50%
Subyearling Chinook Salmon 9.1 6.8 10.8 5.71 8.67 3.70
Yearling Chinook Salmon 7.7 13.5 5.8 1.30 1.96 1.06 Rock
Coho Salmon 3.7 5.6 3.2 2.13 4.77 1.10 Iljsfmnd
Sockeye Salmon 12.8 3.6 15.9 4.99 6.51 4.55
Steelhead 4.1 9.7 1.3 2.76 4.12 2.14
Subyearling Chinook Salmon 6.3 4.9 6.6 1.66 1.14 1.75
Yearling Chinook Salmon 5.70 1.21 7.12 1.8 5.27 1.1 McNary
Coho Salmon 2.55 2.84 2.43 1.40 1.79 115  Dam
Sockeye Salmon 8.52 1.47 10.9p 1.31 4.37 0.77
Steelhead 9.36 15.14 7.69 2.83 9.96 1.25
Subyearling Chinook Salmon 10.0 16.0 4.4 6.47 8.66 5.79
Yearling Chinook Salmon -- -- -- 2.80 4.53 1.95 John Day
Coho Salmon - - - 334 499 205 Dam
Sockeye Salmon -- -- -- 3.03 6.09 1.80
Steelhead - - - 3.67 2.72 4.21
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good, with the season-wide MAD for coho salmon at McNary Dam at 1.4%, even better than the
MAD of 2.6% last year, and the season-wide MAD at John Day Dam for this run at 3.3%.

Season-wide RealTime performance in predicting passage percentiles of sockeye salmon at
Rock Island Dam was better this year than last (MAD in 2002 was 5.0% compared to 12.8% last
year, Table 3.9). MADs for these stocks at McNary and John Day Dams season-wide were 1.3%

at McNary Dam compared to 8.5% last year (Table 3.9) and 3.3% at John Day Dam.

Steelhead trout were more numerous than expected at Rock Island Dam and McNary Dam in
2002, but there were fewer than expected at John Day Dam (Table 3.5). Predictions at Rock
Island and McNary Dams were within 3% of the observed distribution season-wide (MAD at
Rock Island = 2.8% compared to 4.1% last year; MAD at McNary Dam = 2.8% compared to
9.4% last year). Run-timing characteristics at Rock Island and McNary Dams were close to the
historical averages (Figures and Tables B45 and B46). Predictions at John Day Dam for steelhead
trout were also good (season-wide MAD = 3.7%) even though run-timing characteristics were
unusual (the middle 80% period of steelhead trout passage at John Day Dam was the longest on
record, Figure and Table B44).

4.0 Discussion

Program RealTime 2002 performance in predicting run-timing of passage-indexed stocks was
very consistent and an improvement over last year and over the historical average for every stock
forecasted. The Rock Island and McNary Dam runs were, in 2002, in their third year of inclusion
in the RealTime project. The last-half of the outmigration season predictions in 2002 were
extremely accurate (see Results section), providing valuable information for water managers con-
cerning the appropriate time to stop spilling the water that promotes fish passage through the
spillway. Unlike last year, there were no large releases of hatchery fish early in the season, an

event which can produce substantial error in predictions.

Runs-at-large consisting of many thousands or hundreds of thousands of smolts are generally

easier to predict than runs of stocks with few fish and from highly specific geographical origins.
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Therefore, as expected, Program RealTime predictive performance for the PIT-tagged stocks was
less consistent than for the passage-indexed stocks in 2002. Many of these stocks are small even
though they are “runs-at-large” (e.g., wild PIT-tagged Snake River sockeye salmon, Section
3.1.3). Although some of these PIT-tagged stocks were predicted with extraordinary accuracy,
many were not. In general, poor predictions during 2002 can be traced to two things. Firstly, if the
number of detections or counts relative to the expected number is very small or very large, the
accuracy of the initial predictions (RP model predictions, see section 2.61) will be adversely
affected. Secondly if the run-timing of the outmigration is unusually long or short (often best
measured by the middle 80% period of passage) the accuracy of the mid-season predictions (LS

or pattern-matching model predictions, sections 2.6.1) will be affected.

The run-at-large of wild PIT-tagged yearling chinook salmon to Lower Granite Dam and the
run of wild PIT-tagged subyearling chinook to Lower Granite Dam are examples of abridged or
protracted migrations and their effects on run-timing predictions. Both showed close-to-expected
detection numbers, and had good first-half predictions (the smallest on record, Tables 3.1, 3.5 and
D1 and Figure A10). But season-wide MADs were slightly higher than average for both stocks
(Table D1). The effect of the length of the middle 80% period on predictions later in the outmi-
gration is clearly illustrated in Figure A10, which shows the daily predictions and the end-of-sea-
son observed distributions for these two stocks. The yearling chinook middle 80% period was the
longest on record (70 days compared to an average of 49) while the subyearling chinook middle
80% was the shortest (27 days compared to an average of 54). The result of these unusual run-
timing characteristics was to throw predictions off during the last half of the season. Predicted
percentages at Lower Granite Dam were too late in the last half of the season for the subyearling

chinook salmon stock, and were too early for the yearling chinook stock.

The observed and predicted passage percentiles of wild steelhead at Lower Granite Dam pro-
vide another example of the effect on predictive accuracy of disparities between observed and
expected PIT-detection numbers or run-timing characteristics (Figure Al11, top). The counts of
steelhead were larger than expected and the outmigration was longer than expected. Each of these
events independently would be likely to produce predictions that are too early, and both of them

together produced MADs that were the largest on record for this stock (Table D1, Appendix D).
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In some cases, however, large MADs are not easy to explain. Displayed in Figure A1l (bot-
tom) are the observed and predicted passage percentages of hatchery sockeye salmon from the
Redfish Lake area forecast to Lower Granite Dam. This run had a smaller-than-expected detection
rate which would lead to initial run-timing predictions that are later than the true passage percent-
ages. Often, even though initial predictions are poor, if the run-timing for the rest of the season is
normal, there is a closing of the gap between predicted and true passage percentages. This stock
demonstrated normal run-timing characteristics and yet MADs continue to get larger as the sea-
son progressed and it it is not clear why. While large MADs are sometimes difficult to explain, so
can better than expected MADs. Figure A13 shows the daily predictions and observed percent-
ages of the run-at-large of wild PIT-tagged yearling chinook salmon at McNary Dam. There were
over twice the number of detections observed than expected. Except for a few days of too-early
predictions early in the season, the performance of Program RealTime was astonishingly close to
the observed for most of the season. Another stock that was very well-predicted was the run of
wild PIT-tagged Columbia river subyearling fall chinook salmon (the season-wide MAD was
3.4% compared to 7.9% last year). Observed detection rates for this stock were very close to

expected and run-timing characteristics were typical.

While individual stocks of yearling chinook salmon above Lower Granite Dam were, on the
whole, observed arriving earlier than predicted, the run-at-large arrived later than predicted. The
outmigrations of the individual release-recovery stocks of yearling chinook salmon to Lower
Granite Dam were unusual in 2002 (see Results section) insofar as detections for these stocks
were down. Flow and spill were normal at the dam, however, and the reason for this is not clear.
The method for selecting these stocks in 2002 was different from previous years (Section 2.1.1).
In past years, only stocks PIT-tagged by Steve Achord or Paul Sankovitch were considered for
inclusion in the RealTime project but this year there were no stocks tagged by these experienced

taggers.

There was a disproportionately large number of extreme run-timing characteristics seen in the
stocks monitored by the 2002 RealTime project, the year following a stand-out low-flow migra-
tion year. Examples of unusual run-timing characteristics include the release-recovery stock of
subyearling fall chinook salmon monitored at Lower Granite Dam which had the shortest middle

80% passage period on record and the run-at-large of subyearling fall chinook salmon to McNary
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Dam, which also had the shortest middle passage period on record, as well as far more than
expected fish. The run-at-large of wild PIT-tagged Snake River yearling chinook salmon moni-
tored at Lower Granite Dam had the longest middle 80% passage period on record and so did the
run-at-large of wild PIT-tagged Snake River steelhead trout monitored at Lower Granite and

McNary Dams.

5.0 Recommendations

It is recommended that wild PIT-tagged runs-at-large of subyearling fall chinook salmon,
yearling chinook salmon, sockeye salmon and steelhead trout continue to be monitored and fore-
casted at both Lower Granite and McNary Dams, for the purpose of estimating outmigration tim-
ing of ESUs. It is also recommended that the individual stocks from the Salmon, Grande Ronde
and Clearwater River drainages continue to be monitored and forecasted to Lower Granite Dam.
The large combined wild and hatchery-reared runs-at-large of chinook, coho and sockeye salmon
and steelhead trout should also be monitored at Rock Island, McNary and John Day Dams. The
RealTime project supplied critical information about passage and run-timing for these stocks in
2002.

In order to further increase the accuracy of Program RealTime, spill effectiveness curves
should be adapted for each site based on the best available information from radio-tag, acoustic-
tag and hydroacoustic assessments. These site-specific and species-specific curves should be

incorporated into Program RealTime and updated as new information is generated.

6.0 Conclusions and Summary

Program RealTime performance in predicting fish passage percentiles of FPC passage-
indexed runs-at-large of combined wild and hatchery salmon and steelhead to Rock Island,
McNary and John Day dams was excellent in forecasting for these stocks. The last half of the out-
migration season for all stocks forecasted at McNary Dam were predicted to within 2% of the true

timing on average. The analogous statistics for Rock Island and John Day Dams were 5% and 6%,
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respectively.

Realtime predictive performance for the 29 PIT-tagged ESUs of wild salmon and steelhead
trout monitored by Program RealTime in 2002 to Lower Granite and McNary dams was mixed.
There were unexpectedly large numbers of wild PIT-tagged Snake River subyearling and yearling
chinook, and sockeye salmon, and of steelhead trout, resulting in predictions that were too early.
There were also unexpectedly few hatchery-reared sockeye salmon monitored at Lower Granite

Dam and Upper Columbia River steelhead trout, resulting in timing predictions that were too late.

The run of wild PIT-tagged Snake River yearling chinook salmon to McNary Dam was pre-
dicted extremely well (season-wide MAD = 0.8%). The run of wild PIT-tagged Snake River year-
ling chinook was also well predicted (season-wide MAD = 5.2%). It is interesting to note that
these fish were detected at a higher-than-expected rate at Lower Granite Dam in 2002, while the
individual wild yearling chinook release-recovery stocks had smaller-than-expected detection
rates (16 of 19 stocks). While most (7 out of 12) of these individual stocks with more than two
years standing in the RealTime project were better-predicted than average, the RealTime Select
Composite stock was predicted poorly in 2002 (season-wide MAD =5.4% compared to the histor-
ical average of 2.8%). The reason for the poor performance of this normally well-predicted com-
posite was that two stocks, the Imnaha River and Elk Creek stocks from the Salmon and Grande
Ronde River drainages respectively, were very poorly predicted this year, with season-wide
MADs of 30.5% and 13.9% respectively. These two stocks had the smallest observed detection
rates relative to the historical average of all the stocks (30% and 40% of expected, respectively)
and run-timing was predicted too late throughout the outmigration. The 19 release-recovery
stocks of yearling chinook salmon forecasted at Lower Granite Dam in 2002 were Bear Valley
Creek, Big Creek (new), Catherine Creek, Chamberlain Creek- West Fork (new), Clear Creek
(new), Elk Creek, Grande Ronde River (new), Imnaha River, Johnson Creek, Lake Creek, Lemhi
River (new), Lolo Creek (new), Lookingglass Creek (new), Lostine River, Marsh Creek, Minam

River, Salmon River-South Fork, Secesh River, and Valley Creek.

Three out of 9 wild PIT-tagged runs-at-large were better predicted this year than last year, and
these were the subyearling chinook salmon run from the Upper Columbia River, and the yearling
chinook and sockeye salmon runs from the Snake River, all runs monitored at McNary (season-
wide MADs were 3.4%, 0.8% and 5.6%, respectively). The run of wild PIT-tagged Snake River
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subyearling fall chinook salmon to McNary Dam was less well-predicted this year (season-wide
MAD was 7.2%) than last season but the release-recovery stock of subyearling fall chinook
salmon smolts to forecast to Lower Granite Dam were predicted fairly well (season-wide MAD =
5.2%), a performance comparable to previous years. Partial explanation for poorer performance in
predicting Snake River subyearling chinook salmon passage to McNary may lie in the fact that
more fish were detected than expected, while at the same time there was a shorter outmigration
than usual. None of the wild PIT-tagged steelhead runs were as well-predicted in 2002 as they
were in 2001. The Snake River outmigrations to both Lower Granite and McNary Dams were
longer than expected and had higher detection rates than expected. Run-timing predictions for
both were too early (season-wide MADs were 6.8% and 4.6%, respectively). The Columbia River
run of wild PIT-tagged steelhead trout was not predicted well in 2002 (season-wide MAD was
10.6%). There were fewer than expected detections in this run, and the run-timing was unusually

short.
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Appendix A

Performance Plots br the 2002 Outmigration Season
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Figure Al: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Bear Valley Creek and Big Creek .
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Figure A2: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Catherine Creek and West Fork Chanberlain Creek.
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Figure A3: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Clear Creek and Elk Creek.
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Figure A4: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Grande Ronde River and Imnaha River.
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Figure A5: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Johnson Creek and Lake Creek.
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Figure A6: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Lemhi River and Lolo Creek.
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_Iass Creek

Figure A7: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Lookingglass Creek and Lostine River.
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Figure A8: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Marsh Creek and Minam River.

Cumulative Percent

Cumulative Percent

100

g0

&0

100

80

B0

400

20

0

Marsh Creek

Daily Predictions

=

Observed Distribution

i 100
g0
B0
40

20

05/04

0518 0B/01 0eME

Passage Date at Lower Granite Dam
Minam River

amP

Daily Predictions

Observed Distribution

100

- &0

- BO

- 40

- 20

04/0B 04/20

0504

0BM 8 0B/01 0615

Passage Date at McNary Dam

52



Figure A9: Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from South Fork Salmon River and Secesh River.
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Figure A10. Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from Valley Creek and the CRiSP Composite.
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Figure Al11l. Daily predictions of run-timing of wild PIT-tagged yearling chinook salmon
from the Snake River drainage and subyearling chinook salmon from the Snake River.
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Figure A12. Daily Predictions of run-timing of wild PIT-tagged steelhead from the Snake
River drainage and hatchery-reared PIT-tagged sockeye salmon composite.
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Figure A13: Daily predictions of the run-timing of wild PIT-tagged runs-at-large of Snake
River and Upper Columbia subyearling chinook salmon at McNary Dam.
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Figure Al4: Daily predictions of the run-timing of wild PIT-tagged runs-at-large of Snake
River yearling chinook salmon and steelhead trout at McNary Dam.
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Figure A15: Daily predictions of the run-timing of wild PIT-tagged runs-at-large of Upper
Columbia River steelhead trout and Snake River sockeye salmon at McNary Dam.
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Figure A16: Daily predictions of the run-timing of FPC passage-indexed combined wild and
hatchery runs-at-large of subyearling chinook salmon at John Day Dam and McNary Dam.
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Figure A17: Daily predictions of the run-timing of the FPC passage-indexed combined wild
and hatchery run-at-large of subyearling chinook salmon at Rock Island Dam and of year-
ling chinook salmon at John Day Dam.
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Figure A18: Daily predictions of the run-timing of FPC passage-indexed combined wild and
hatchery runs-at-large of yearling chinook salmon at McNary and Rock Island Dams.
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Figure A19: Daily predictions of the run-timing of FPC passage-indexed combined wild and
hatchery runs-at-large of coho salmon at John Day and McNary Dams.

Cumulative Percent

Cumulative Percent

Combined FPC Passage-indexed Coho Salmon at John Day Dam

100 I — - 100
) A LMTH
80 [ Daily Predictions 7] - 80
B0 - T B0
40 - T 40
ll"'l‘I
20 { 20
) ,d’{ = Observed Distribution
0 -|-|:|. n ] | ] ] ] 0
04/20 0504 oEA18 0B/01 0BAM15 0629
Passage Date at John Day Dam
Combined FPC Passage-indexed Coho Salmon at McNary Dam
L e e Tt 1 00
i
80 80
go L Daily Predictions | 80
40
20
L | 1 | 1 | 1 | 0

0420 06/04 _ 06AMEB
Passage

Da%aé?RAcNg

63

815 0B/28 0713
ry Dam



Figure A20: Daily predictions of the FPC passage-indexed combined wild and hatchery run-

at-large of coho salmon at Rock Island Dam and of sockeye salmon at John Day Dam.
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Figure A21: Daily predictions of the FPC passage-indexed combined wild and hatchery
runs-at-large of sockeye salmon at McNary and Rock Island Dams.
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Figure A22: Daily predictions of the FPC passage-indexed combined wild and hatchery
runs-at-large of steelhead trout at John Day and McNary Dams.
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Figure A23: Daily predictions of the FPC passage-indexed combined wild and hatchery run-
at-large of steelhead trout at Rock Island Dam.
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Appendix B

Historical timing plots and dates of passage at Lower Granite Dam, Rock
Island Dam, McNary Dam and John Day Dam for individual stocks tracked
and forecasted by Program RealTime during the 2002 outmigration. Stocks
tracked at Lower Granite Dam were wild PIT-tagged yearling and subyearling
chinook salmon and steelhead trout ESUs, and a hatchery-reared PIT-tagged
sockeye salmon ESU. Stocks tracked at McNary were wild PIT-tagged yearling
and subyearling chinook salmon, sockeye salmon and steelhead trout ESUSs,
and FPC passage-indexed runs-at-large of combined wild and hatchery-reared
yearling and subyearling chinook salmon, coho and sockeye salmon and steel-
head trout. Stocks tracked at Rock Island and John Day Dams were FPC pas-
sage-indexed runs-at-large of combined wild and hatchery yearling and
subyearling chinook salmon, coho and sockeye salmon and steelhead trout.
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Figure B1: Historical Bear Valley Creek outmigration run-timing at Lower Granite Dam.
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Table B1: Historical Bear Valley Creek outmigration timing characteristics.
o
_ Detection Dates - _ § o E é 2|2 S
Detection 2= 9l 535 [2E3|2E3 |3 X
vear | it | s | 10%| s0%| o0%| 954 Last2eS| O, PN R R
& () 2 @ | &
1990 04/16| 04/19] 04/2Q 04/28 05/31 06/03 0616 42 471 31 310 6/6
1991 04/18| 04/25| 05/03 05/2p 06/12 06/15 063 41 352 44 44.4 12.6
1992 04/07| 04/14] 04/16 05/04 05/45 06/07 06R4 40 944 57 57.0 6[0
1993 04/24| 04/27| 05/02 05/1f 06/15 06/25 0727 45 1015 67 108.1  1p.4
1994 04/21| 04/22| 04/23 05/1L 06/J1 06/06 0715 49 856 85 1184  1B5
1995 04/16| 04/21| 04/3Q 05/18 06/10 06/27 07/0 42 1455 74 1017 70
1998 04/14| 04/21| 04/26 05/0p 05/23 05/25 065 28 427 5 1135 266
1999 04/20| 04/22| 04/23 05/04 06/16 06/20 061 55 820 3¢ 92.p 11.2
2000 04/14| 04/17| 04/18 05/06 06/J2 06/02 07/02 48 837 44 85.1 10.2
2001 04/27| 05/02] 05/08 O05/1f 05/48 06/13 0617 21 581 112 1120 1B3
2002 04/12| 04/14 04/1 05/0f 05/31 06/05 06/26 48 1495 54 1284 86
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Figure B2: Historical Big Creek outmigration run-timing at Lower Granite Dam.
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Table B2: Historical Big Creek outmigration timing characteristics.

ERIEE g
Detection Dates c 8 |lo Elg |3
Detection L=9| E2 232 3|2 X
Soz| £2 |2a0|Tz 8 |8ea
Year : 0 o o %l o5 L _'ggg o <20 (g
First 5% 10% [ 50% | 90% 5% asi= g 1) 2) ® | &
1990 04/21| 04/23 04/2% O05/3L 06/26 07/10 07/18 63 1134 75 75.p 6|6
1991 04/26| 05/11) 05/18 06/1p 06/26 06/27 07/01 40 724 67 67.8 94
1992 04/15( 04/17) 04/22 05/08 06/d3 06/09 06/R6 43 1002 57 57.0 5|7
1993 04/21| 04/25 04/26 05/1p 05/19 05/20 O06M5 24 733 64 84.1 11.6
1994 04/21| 04/23] 04/2% 05/09 07/d9 07/17 08B0 7§ 721 56 68. 9|5
1995 04/13| 04/17) 04/21 05/0f 05/30 06/08 06/g6 40 1482 164 220.2 14.9
1999 04/10( 04/21) 04/24 05/0p 06/d2 06/06 0619 40 1427 190 242.1 17.0
2000 04/15( 04/17) 04/22 05/09 05/30 06/14 06/R9 39 1090 97 171.2 16.3
2002 04/12| 04/15 04/15 04/26 05/Q9 05/19 052 25 409 37 74.9 18.3
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Figure B3: Historical Catherine Creek outmigration run-timing at Lower Granite Dam.
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Table B3: Historical Catherine Creek outmigration timing characteristics.

2T 23 g
Detection Dates - 8 |lo Elg |3
Detection =90l £ 1232 3|3 X
= [0) Ja0 S — O (O P
Year . 0 o o o % L E?\Dg 0 <20 (g
First 5% 10% 50% 90% 95% asts 1) (2) @) |x &
1991 04/17| 04/26/ 05/01 05/14 06/d8 06/12 06R3 39 1012 71 77.8 7\7
1992 04/08| 04/15 04/16 05/0L 05/41 05/28 06/R9 36 940 67 67.p 7|1
1993 04/29| 05/04f 05/06 05/18 06/d2 06/10 06/R7 28 1093 102 158.2 14.5
1994 04/23| 04/25 04/26 05/12 05/30 06/03 07/6 35 1000 76 110.5 11.0
1995 04/28| 04/30) 05/01 05/1p 06/06 06/15 07/02 37 1301 115 153.8 11.8
1996 04/17| 04/19 04/20 05/0p 05/17 05/18 059 28 499 4( 86.p 1y.3
1997 04/24| 04/28 05/03 05/14 06/d1 06/05 06/Q0 28 585 5] 120.2 2D.6
1998 04/24| 04/25( 04/27 05/1f 05/28 06/04 06/04 32 500 43 91.B 18.3
1999 04/19| 04/25( 04/26 05/26 06/17 06/19 06/R8 53 949 44 107.9 1.4
2000 04/12| 04/30f 04/30 05/0f 05/243 05/23 06/07 24 499 3( 57.p 11.5
2001 04/28| 04/29] 05/01 O05/1F 06/15 06/23 07/03 46 501 33 33.0 6/6
2002 04/15| 04/16] 04/17 05/06 05/22 05/26 06/R0 36 970 36 82.1L 8/5
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Figure B4: Historical Chamberlain Creek (WF) outmigration run-timing at L.Granite Da m
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95.5% +/-14.3, Data Thru 06/30/02
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B4: Historical Chamberlain Creek (WF) outmigration timing characteristics.

. ST 2[3 g
Detection Dates c S lop Elg =3 <=
Detection L= 0 cEQ SE 3l2- 3|3 <
O o P S QO N TR
Year . SR8 o Olgao|g8d
First 5% 10% 50% 90% 95% Last= ] 1) 2) 3) &) 5\
1992 04/12| 04/14] 04/1% 04/283 05/29 06/03 06/11 45 1057 41 47.0 4{4
1993 04/23| 04/26| 04/28 05/1p 06/23 06/27 072 57 498 49 58.6 11.8
1994 04/24| 04/24] 04/24 05/00 07/Q5 07/17 09/04 73 496 31 328 6{5
1995 04/12| 04/13] 04/1% 05/1p 06/10 06/20 09/R2 57 916 43 59.6 6{5
2002 04/18| 04/25 04/26 05/0b 05/23 05/29 0814 28 527 24 56.f7 10.8

72



Figure B5: Historical Clear Creek outmigration run-timing at L.Granite Dam.

Hild Yearling Chinook =-- Clear Creek gz T ogm
Spill-Ad justed PIT Tag Detections at Lower Granite Dan First o= iy 79" act
100,0% +/-0,2, Data Thru 06/30/02
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B5: Historical Clear Creek outmigration timing characteristics.

[EnY

2 2|3 2

Detection Dates c ¢ |lo ElB = % S

Detection Q=0 28 1S322 3|2 X

S > T O QIS E 0|6 —~

Year . . . . . . SRE| ax [FROIQ2 0 (88D

First | 5% | 10% | 50%| 90%| 95% LasiS § (1) ?) ® £ &

1993 04/18| 04/19] 04/23 04/30 05/16 05/21 05R1 24 426 33 37.6 8

1994 04/17| 04/20f 04/21 04/28 04/29 05/09 05/1 9 296 45 45.6 15.

1995 04/09| 04/10f 04/13 04/1p 05/q7 05/15 05/06 25 450 43 47.8
1998 04/04| 04/04 04/06 04/18 04/248 04/80 05/02 23 144 30 456
1999 03/28| 03/30] 04/02 04/21 05/Q5 05/21 059 34 499 35 74.8
2000 04/11| 04/11] 04/12 04/1F 04/24 05/08 05/08 13 251 16 31.4
2002 04/10( 04/11] 04/12 04/1F 05/22 05/28 06/10 41 729 364 82.0

73



Figure B6: Historical Elk Creek outmigration run-timing at L.Granite Dam.

Hild Yearling Chinook —- Elk Creek
Spill=-Ad justed PIT Tag Detections at Lower Granite Danm
100,0% +/=2,7, Data Thru 06/30/02
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Table B6: Historical Elk Creek outmigration timing characteristics.
e}
5] ] [=]
Detection Dates c 8 o 2 2 = > =1
Detection L=90| 52 23|12 2|3 X
= > T O Ja T = Q[0
vear i 9 0% | 50%| 90%| 959 25| & & Clgeo gy
First | 5% | 10% | 50% %|  95% LasiS 9 ) 2) ® & 5
1991 04/25| 04/25 05/03 05/2p 06/16 06/24 0624 45 247 32 32.8 18.3
1992 04/05| 04/06| 04/11 04/3p 05/28 06/08 06/08 48 462 36 36.D 718
1993 04/21| 04/29] 05/02 05/1p 06/10 06/13 0626 40 628 47 63.8 10.2
1994 04/18| 04/21f 04/23 05/0p 05/26 06/11 079 34 998 76 96.4 97
1995 04/11| 04/17| 04/20 05/18 06/5 06/19 079 47 1512 79 100.4 66
1998 04/04| 04/06| 04/07 05/0B 05/15 05/17 061 39 244 57 1040 423
1999 04/01| 04/21f 04/22 05/0B 06/06 06/19 07/08 48 700 44 99.1 14.2
2000 04/13| 04/14] 04/1 04/28 05/19 05/23 058 34 660 47 80.3 1p.2
2002 04/13| 04/15 04/17 05/06 06/02 06/07 065 47 1519 34 76.p 5{0
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Figure B7: Historical Grande Ronde River outmigration run-timing at L.Granite Dam.

Hild Yearling Chinook =-- Grand Ronde River 18z 9% o
Spill-Adjusted PIT Tag Detections at Lower Granite Dan First o= e 9 | gzt
100,0% +/-4.4, Data Thru 065307502
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B7: Historical Grande Ronde River outmigration timing characteristics.

Ay

=

N

ERIEE g
Detection Dates c S lo Elg =3 <=
Detection L=90| £ 23|12 3|3 X
=] > T O =i T — O (O —
Year : . ) . ) . SXJ| o Olga O |g8d
First 5% 10% 50% 90% 95% Lasi= Q 1) 2) @) |z >
1989 05/05| 05/09] 05/11 06/0p 06/40 06/24 072 41 2971 239 239.0 8
1993 04/25| 05/03] 05/06 05/1f 05/44 05/29 06/R0 19 918 89 162.0
1994 04/21| 04/23 04/24 05/14 06/14 06/23 089 52 1355 101 140.2
1995 04/12| 04/20) 04/28 05/2f 06/1|0 06/15 07/01 44 1575 88 11%.6 7
1998 04/04| 04/18 04/20 04/3p 05/10 05/14 05p4 21 377 44 84.[
2000 04/15| 04/18 04/23 05/08 05/23 05/25 0606 31 368 3( 58.p 15.
2002 04/17| 04/17 04/17 05/2p 05/31 05/81 05[B1 45 193 14 22.p 11.
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Figure B8: Historical Imnaha River outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook -- Imnnaha River
Spill-Ad justed PIT Tag Detections at Lower Granite Dan
100 0% +/-2.4, Data Thru 06/30/02
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Table B8: Historical Imnaha River outmigration timing characteristics.

ERIEE g
Detection Dates c ¢ |lo ElB = % S
Detection L= 9| EQ ISEZ |2 3|2 X
S, > ST ClIgE o |g ,~
Year i 0, 0, 0 0, 0 Egg oo 20 Iga 0 8‘?:"
First | 5% | 10% | 50%| 90%| 95% LasiS § (1) ?) ® £ &
1989 04/04| 04/05 04/11 05/08 05/14 06/02 06/05 34 588 36 36.0 6{1
1990 04/05| 04/09] 04/10 04/1F 05/1 05/08 0515 22 897 69 69.0 77
1991 04/14| 04/14] 04/20 05/00L 05/13 05/15 05/15 24 327 18 18.p 55
1992 04/06| 04/08 04/10 04/2L 05/Q3 05/07 05/R1 24 758 73 73.0 916
1993 04/15| 04/22] 04/2% 05/1p 05/29 06/03 06/R3 35 1003 63 88.3 8|8
1994 04/13| 04/19] 04/20 05/08 05/31 06/09 08111 42 1147 91 104.2 89
1995 04/10| 04/11) 04/14 05/0p 06/3 06/04 07/07 51 996 4( 50.p 5[1
1996 04/14| 04/15 04/16 04/26 05/18 06/01 o06//12 33 997 97 233.5 28.4
1997 04/03| 04/08 04/11 04/20 05/11 05/14 06/02 31 1017 94 1911 18.8
1998 04/03| 04/08 04/14 04/3p 05/13 05/18 054 30 1010 1%9 283.5 28.1
1999 04/17| 04/19 04/22 05/08 05/29 05/31 06/03 38 1009 41 97.7 9|7
2000 04/12| 04/13 04/14 05/0p 05/24 05/26 06/116 41 982 63 1195 1p.2
2001 04/10| 04/17) 04/21 04/3D 05/16 05/21 058 26 1000 159 159.0 15.9
2002 04/15| 04/15 04/16 05/04 05/22 05/31 05/31 37 1001 15 33b 3|3




Figure B9: Historical Johnson Creek outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook == Johnson Creek taz T g
Spill-Ad justed PIT Tag Detections at Lower Granite Dan Firgt on ey 0% st

100,0% +/-1.5, Data Thru 06730702
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B9: Historical Johnson Creek outmigration timing characteristics.

=

[EnY

2T 23 g
Detection Dates c 8 |lo Elg |3
Detection =90l 52 |2E3|2 2|3 X
Seoz| £2 |2a0|Tz 8 |8ea
Year , 0 0 0 0 959 _'g%g 0 <20 (g8
First | 5% | 10% | 50%| 90%| 95% LasiS g 0 | @ ® [ &
1993 04/22| 04/30 05/04 05/2p 06/Q7 06/15 065 35 634 53 81.p 1p.
1999 04/18| 04/26] 04/2¢ 05/1p 06/Q9 06/17 06/[R7 45 1177 58 141.9
2000 04/12| 04/16] 04/21 05/0p 05/49 06/01 06M3 39 913 49 94.b5
2001 04/28| 04/30f 05/06 05/18 05/31 06/03 0619 26 677 134 134.0 1P.
2002 04/18| 04/18 04/19 05/18 06/d8 06/08 06/08 51 235 1 22.b 9

77



Figure B10: Historical Lake Creek outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook -- Lake Creek

Spill-Ad justed PIT Tag Detections at Lower Granite Dan
Data Thru 06530502
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Table B10: Historical Lake Creek outmigration timing characteristics.

-

217 187
2T

2T 23 g
Detection Dates - 8 |lo Elg |3
Detection =90 £ 1232 3|3 X
= [3] Ja0 o — O (O o
Year . S8 o <00 (eg8d
First 5% 10% | 50% 90%| 95% Lasi= Q 1) (2) 3) & =
1989 04/12| 04/19) 04/23 05/0p 06/16 06/17 07/01 55 657] 51 51.p 718
1993 04/22| 04/22) 04/24 05/14 06/41 06/23 06/R5 59 255 21 311 12.2
1994 04/21| 04/21) 04/21 04/28 05/19 06/24 064 29 252 17 19.8 719
1995 04/14| 04/16| 04/17 05/1p 06/Q7 06/10 07/0 52 405 24 33.p 8|2
1997 04/07| 04/11 04/14 04/2b 06/246 07/23 09R2 74 400 27 41.8 10.4
1998 04/02| 04/03] 04/0% 04/2b 05/46 06/19 0716 52 418 48 80.B 19.2
1999 04/03| 04/11) 04/17 04/25 05/31 06/07 08/08 45 5267 306 70%.0 13.4
2000 04/13| 04/13 04/13 05/08 06/Q5 07/02 07/18 54 603 3( 54.b 9]0
2002 04/09| 04/14) 04/15 04/2b 05/24 05/31 07/07 40 3193 94 207.8 6|5
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Figure B11: Historical Lemhi River outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook == Lenhi River
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Table B11: Historical Lemhi River outmigration timing characteristics.

EREL: g

Detection Dates c 8 |lo Elg |3

Detection =9 EQ \SEF(2 3|2 X

=] > T O aa T =— O |O —~

vear | g s% | 10%| 50%| o0%| 959 Lasi2eS| T ClELo |8

irst 0 0 0 0 0 ast= 8 @ @ @ | &
1999 04/04| 04/13 04/21 04/2f 05/18 0525 05p9 28 699 54 1245  1B5
2000 04/11| 04112 04/13 04/1p 05/q7 05/09 0601 25 468 41 784  16.8
2001 04/28| 04/300 05/02 05/0p 05/17 05/23 05p7 16 700 99 99.0 1.1

2002 04/14| 04/15 04/1% 04/3p 05/19 05/22 05p3 35 700 24 606 87




Figure B12: Historical Lolo Creek outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook =-- Lolo Creek SR - - R
Spill-Ad justed PIT Tag Detections at Lower Granite Dan First oo s e 1% [ ast

100,0% +/-0.6, Data Thru 06/30/02
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B12: Historical Lolo Creek outmigration timing characteristics.

=

2T 93 g
Detection Dates - 8 |lo Elg |3
Detection L=9| £ 232 3|2 X
Sox| F 2 |2a0ltg R8T
Year . 0 o o o % L E?\Dg 0 <20 (g
First 5% 10% 50% 90% 95% asts 1) (2) @) |x &
1993 04/25| 04/28 04/30 05/1p 06/J2 06/18 06/R6 34 364 41 56.p 15.
1994 04/18| 04/21 04/22 04/28 05/47 05/29 07/06 36 1204 138 168.9
1995 04/11| 04/17| 04/18 05/1p 06/d7 06/08 07/03 51 764 61 78.2 10.
1998 03/27| 04/05( 04/08 05/08 05/147 05/21 05/R2 40 283 53 93.2 3p.
1999 04/10| 04/11) 04/19 O05/2F 06/15 06/17 06/17 58 856 38 92.4 10.
2001 04/09| 04/20] 04/26 05/21L 06/14 07/02 07/12 50 1203 198 198.0
2002 03/30| 04/07 04/11 04/18 05/42 05/23 06/Q9 42 1932 75 166.8 8
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Figure B13: Historical Lookingglass Creek outmigration run-timing at Lower Granite
Dam.

Hild Yearling Chinook -- Lookingglass Creek w9 agm
Spill-Ad justed PIT Tag Detections at Lower Granite Dan First O% - ppeery
100,0% +/=0,2, Data Thru 06/30/02
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B13: Historical Lookingglass Creek outmigration timing characteristics.

EREL: g
Detection Dates c 8 |lo Elg |3
Detection L=9| EQ \SEF(2 3|2 X
So S0 0 T3R8
Year . ) ) . ) . o8| o x Olao|g8d
First 5% 10% 50% 90% 95% Last= Q 1) 2) @) |z >
1994 04/17| 04/19] 04/19 04/28 05/d9 05/12 O05@M3 21 1159 131 13%.1 1
1995 04/07| 04/09] 04/09 04/1f 05/Q9 05/15 06/R0 31 3146 244 27%.0 8|
1996 04/06| 04/10, 04/11 04/1f 05/Q3 05/09 0518 23 1794 110 304.1
1998 04/02| 04/04) 04/04 04/1p 05/Q1 05/04 052 28 1383 181 287.8 20.
1999 03/28| 04/01) 04/0% 04/2p 05/14 05/20 059 40 2270 111 24%.7 10.
2002 04/09| 04/10f 04/11 04/16 05/d5 O05/06 05M6 25 2185 7] 157.8 7

=




Figure B14: Historical Lostine River outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook -- Lostine River
Spill-Ad justed PIT Tag Detections at Lower Granite Dan
100,0% +/-0,2, Data Thru 06/30/02
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Table B14: Historical Lostine River outmigration timing characteristics.

£s9

2T 2% S
Detection Dates - 8 |lo Elg |3
Detection Q=9 ED 1S322 3|2 X
T o2 T O J&Ou-OOOA
Year . 0 0 0 o % L _'9%% 0 <00 (g
First 5% 10% | 50% | 90%| 95% ast= Q 1) (2) 3 &
1991 04/22| 04/25 05/01 05/1p 05/26 06/01 06/18 26 549 51 51.8 94
1992 04/12| 04/14) 04/16 04/3p 05/11 05/21 06/02 26 1107 97 92.p 8{3
1993 04/18| 04/21) 04/24 05/0f 05/18 05/19 06/02 25 999 123 156.1 1.6
1994 04/20( 04/21) 04/22 05/0p 05/26 06/03 06/07 35 725 71 87.4 12.1
1995 04/10| 04/11f 04/12 05/04 05/40 05/80 0609 39 1002 112 142.0 1.2
1996 04/17| 04/19] 04/22 05/1p 06/d7 06/11 0619 47 978 81 188. 1p.2
1997 04/09( 04/12) 04/17 04/28 05/16 05/20 051 30 527 43 93.p 1y.6
1998 03/31| 04/03 04/04 04/16 05/Q3 05/07 05/09 30 2306 44 70.5 29.9
1999 03/30( 04/13] 04/14 04/2b 05/25 05/27 059 42 823 44 104. 18.0
2000 04/13| 04/13] 04/22 05/08 05/25 05/28 06/03 34 509 36 68.8 18.5
2001 04/10| 04/22| 04/2% 05/0p 05/42 05/26 0612 28 489 81 87.0 1y.8
2002 03/30| 04/10f 04/11 04/18 05/d7 05/13 05R9 27 903 51 112.4 1.4
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Figure B15: Historical Marsh Creek outmigration run-timing at Lower Granite Dam.

Hild Yearling Chinook -- Harzh Creek gz 9R agm
Spill-Adjusted PIT Tag Detections at Lower Granite Dan First o= g 0% Lazt
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B15: Historical Marsh Creek outmigration timing characteristics.

ERIEE g
Detection Dates c S lo Elg =3 <=
Detection L= 0 cEQ SE 3l2- 3|3 <
O o P S QO N TR
Year . SR8 o Olgao|g8d
First 5% 10% 50% 90% 95% Lasts ] 1) 2) 3) &) 5\
1990 04/12| 04/15 04/17 04/2p 05/31 06/07 06/30 45 2496 179 179.0 7.2
1991 04/17| 04/19 04/26 05/2p 06/d9 06/13 06/18 45 861 59 59.0 6/9
1992 04/10| 04/15 04/16¢ O05/0F 06/2 06/15 069 48 694 44 46.D 66
1993 04/25| 04/26( 04/30 05/1p 05/45 06/06 08M0 26 1000 87 126.5 1p.6
1994 04/16| 04/22| 04/24 05/0f 05/47 06/22 08/08 34 944 74 90.8 9|6
1995 04/12| 04/18] 04/24 05/1L 05/44 06/01 07/08 31 1095 64 94.8 8|7
1999 04/11| 04/201 04/23 05/0L 05/25 06/01 06113 33 769 58 139.2 18.1
2000 04/14| 04/15 04/21 04/28 05/25 06/16 06/16 35 554 23 46.6 8l4
2002 04/14| 04/16) 04/18 05/06 05/23 05/24 07/01 36 1056 47 89.B 8|5
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Figure B16: Historical Minam River outmigration run-timing at Lower Granite Dam.
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B16: Historical Minam River outmigration timing characteristics.

[EnY

2T als g
Detection Dates c 8 |lo Elg |3
Detection =90l 52 |2E3|2 2|3 X
Seoz| £2 |2a0|Tz 8 |8ea
Year . 0 0 0 0 959 _'ggg o <20 (g8
First | 5% | 10% | 50%| 90%| 95% LasiS g 0 | @ ® [ &
1993 04/22| 04/24) 04/2% 05/0p 05/16 05/18 06/03 22 1000 1095 125 1
1994 04/20( 04/21) 04/22 05/0L 05/18 05/31 0813 27 997 112 133.3 1
1995 04/08| 04/10f 04/12 05/04 05/44 06/06 0607 43 994 7( 89.B 9
1996 04/10| 04/13| 04/14 04/25 05/48 05/19 06/07 35 998 64 164.9 16.
1997 04/03| 04/09] 04/11 04/19 04/25 04/25 0513 15 589 49 92.4
1998 04/04| 04/08 04/09 04/3p 05/11 05/17 0530 33 99§ 123 221.8 2p.
1999 04/03| 04/08 04/14 04/2D 05/25 05/28 06/02 42 1006 5] 120.4 1p.
2000 04/10( 04/14) 04/15 05/08 05/17 05/25 059 33 998 74 142.1 14.
2001 04/16| 04/22| 04/2% 05/0f 05/43 05/27 o06M2 29 1000 178 178.0 17.
2002 04/10| 04/12| 04/14 05/0p 05/18 05/22 05B1 35 1533 65 149.9 9
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Hild Yearling Chinook =-- Salmon River, South Fork
Spill-Ad justed PIT Tag Detections at Lower Granite Dam First
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Table B17: Historical Salmon River, SF outmigration timing characteristics.

T2

ES29

To19

To23

2 213 g
Detection Dates c 8 |lo Elg |5
Detection =0 528 1232 3|3 X
= [0] J2a0 T — O (O o
Year . S8 o <00 (gxZ
First 5% 10% 50% 90% 95% Lasi= Q 1) 2) 3) & =
1989 04/15( 04/20) 04/2% 05/12 06/12 06/15 06/R0 49 2178 84 84.0 319
1991 04/17| 04/19] 04/20 05/1f 06/10 06/14 07M3 52 986 94 98.8 10.0
1992 04/07| 04/10f 04/14 04/2p 05/27 05/28 077 44 1027 8] 81.p 719
1993 04/26| 04/28 04/30 05/18 06/Q5 06/23 06/[R8 37 723 44 79.4 11.0
1994 04/22| 04/24) 04/29 05/16 06/22 07/09 07/09 55 803 4] 58.1 712
1995 04/14| 04/16) 04/24 05/1L 06/G6 06/10 O07[L13 44 1571 7§ 10%.2 6|7
1996 04/19( 04/19) 04/19 05/1p 06/Q9 06/09 07/03 52 700 16 37.2 513
1997 04/07| 04/11f 04/13 04/28 06/12 06/13 0615 61 700 34 78.9 11.3
1998 04/06| 04/24] 04/2% 05/1p 06/G8 06/22 0807 45 1007 83 155%.5 16.4
1999 03/27| 04/21] 04/22 05/08 06/G8 06/08 06M1 48 998 34 87.6 8]8
2000 04/12| 04/16 04/20 05/11 05/31 06/24 0720 42 1010 3 72.0 7M1
2001 04/26| 04/29) 04/29 05/14 06/q1 06/07 07/07 34 1010 116 116.0 1.5
2002 04/11| 04/12) 04/13 05/08 05/24 05/30 07/01 40 1534 29 70.0 416
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Hild Yearling Chinook =- Secesh Riwver
Spill-Ad justed PIT Tag Detections at Lower Granite Dan
99.7% +/=8.4, Data Thru 06/30502
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Table B18: Historical Secesh River outmigration timing characteristics.

T2

719

2T a[g g
Detection Dates c g |lo ElB = g S
Detection L= 0 cQ SE 32~ 3|3 <
= > T O Ja T = Q[0
Year : . 0 06| 90%l 959 SR8| &K Olgaolgsd
First 5% 10% 50% % 5% Last= 8 1) 2) 3) o @
1989 04/12| 04/16] 04/19 04/2F 06/12 06/19 07718 55 1507 142 142.0 9.4
1990 04/10( 04/12] 04/14 04/2p 06/Q7 06/27 07/1 55 1545 108 108.0 7.0
1991 04/13| 04/18 04/20 04/28 06/14 06/27 07/20 56 1016 71 723 711
1992 04/05( 04/11] 04/13 04/29 06/04 06/08 07/03 53 1012 4( 40.0 4{0
1993 04/22| 04/25] 04/27 05/16 06/16 07/03 07/15 51 327 30 37.0 11.3
1994 04/21| 04/22] 04/23 04/2F 07/11 07/30 08/07 80 422 32 33.0 7(8
1995 04/10| 04/13 04/14 05/08 05/24 06/06 06/R1 41 1213 74 90.6 715
1996 04/12| 04/12] 04/14 04/25 05/28 06/08 07/15 45 571 26 70.p 12.3
1997 04/04| 04/10f 04/10 04/19p 05/04 05/31 07711 25 260 34 62.7 24.1
1998 04/03| 04/04] 04/13 04/29 05/25 05/28 07/06 43 588 74 126.1 214
1999 03/29| 04/05 04/06 04/28 05/30 06/07 06/R1 55 936 36 804 86
2000 04/12| 04/13 04/13 04/28 05/23 06/22 07711 41 907 4( 74.p 8[2
2001 04/06| 04/11) 04/16 04/28 05/143 05/26 06//13 28 586 169 169.0 28.8
2002 04/12| 04/14] 04/1% 04/283 05/22 06/01 07/01 38 4285 149 35(').3 82
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Figure B19: Historical Valley Creek outmigration run-timing at Lower Granite Dam.
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B19: Historical Valley Creek outmigration timing characteristics.

o 00 o o wm

2T 23 g
Detection Dates - 8 |lo Elg |3
Detection =90 £ 1232 3|3 X
= L F oo|S g O |0 o —~
Year . S8 o <00 (eg8d
First 5% 10% 50% 90% 95% Lasi= Q 1) (2) 3) & =
1989 04/22| 04/24) 04/24 05/1p 06/12 06/12 06/L7 50 1241 43 43.0 3
1990 04/11| 04/14) 04/16 05/08 06/q7 06/12 068 53 2496 74 76.p 3
1991 04/21| 04/27) 05/11 05/2p 06/20 06/27 0714 41 1024 4] 41.0 4
1992 04/13| 04/13] 04/15 04/3p 05/47 05/29 06/04 43 969 34 34.0 3
1993 04/24| 04/30f 05/02 05/16 05/31 06/03 06/07 30 1026 37 51.p
1994 04/23| 04/24[ 04/2% 05/08 06/d5 06/06 0609 42 848 49 61.8
1995 04/22| 05/02] 05/04 06/0 07/g8 07/11 07/18 66 1551 5( 64.p
1999 04/19( 04/21) 04/2% 05/18 06/19 06/20 07/01 56 1001 5( 118.3
2000 04/13| 04/14) 04/23 05/1L 05/28 06/05 07/14 36 1009 5] 95.f7
2001 04/30( 05/04) 05/19 05/1p 06/Q1 06/13 07/03 23 1004 135 135.0
2002 04/19| 04/23] 04/2% 05/2p 06/d3 06/13 0619 40 1497 41 89.8
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Figure B20: Historical RealTime/CRiISP Composite outmigration run-timing to LWG.

Hild Yearling Chinook =—- RealTine CRiS5F Conposite
Spill-Ad_justed PIT Tag Detections at Lower Granite Dan First 2%
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Table B20: Historical RealTime/CRiSP Composite outmigration timing characteristics.

EREE: g
Detection Dates c S lo Elg =3 <=
Detection L=9| £ 232 3|2 X
= [J] Ja0 T = Q[0 o~
Year . o o o 0 0 SXI| <00 |gxd
First 5% 10% 50% 90% 95% Lasi= Q 1) 2) @) |z >
1989 04/05( 04/12) 04/19 05/08 06/12 06/14 06/0 55 2766 120 120.0 4.3
1990 04/05( 04/09] 04/19 04/1f 05/q1 05/08 0515 22 897 69 69.p 77
1991 04/17| 04/20f 04/22 05/14 06/G8 06/13 07M3 48 2325 193 194.7 84
1992 04/06( 04/10 04/11 04/2f 05/16 05/27 07/7 36 2725 221 221.0 81
1993 04/21| 04/25 04/28 05/16 05/30 06/05 06/R8 33 3819 318 451.5 1.8
1994 04/16| 04/21] 04/22 05/0p 05/30 06/05 0813 39 3967 320 406.1 10.2
1995 04/10( 04/14) 04/18 05/0p 06/G4 06/10 0O7[L13 4§ 4864 303 399.1 8.2
1996 04/12| 04/15 04/16 04/28 05/18 05/24 07/03 33 3194 221 521.7 16.3
1997 04/06| 04/10f 04/11 04/25 05/22 06/01 0605 42 2891 234 482.6 16.7
1998 04/04| 04/08 04/1% 05/08 05/24 05/27 0807 40 3515 408 752.2 214
1999 03/31| 04/15 04/20 05/0f 06/Q5 06/15 06/[R8 47 3962 174 413.6 10.4
2000 04/11| 04/14] 04/16 05/0p 05/25 05/28 0720 40 3489 206 390.9 m.2
2001 04/11| 04/22) 04/2¢ 05/08 05/26 06/01 07/07 31 3511 486 486.0 13.8
2002 04/11| 04/14) 04/13 05/08 05/22 05/30 07/01 3§ 5038 145 335%.7 6.7




Figure B21: Historical outmigration run-timing of the wild PIT-tagged run-at-large of
Yearling Chinook Salmon at Lower Granite Dam.
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Table B21: Historical PIT-tagged Run-at-Large of Wild Yearling Chinook Salmon
outmigration timing characteristics at Lower Granite Dam.

Passage Dates Duration Total

Year Middle 80% LGR
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1993 04/21| 04/25 04/27 05/1p 06/g3 06/17 08410 38 3939
1994 04/19( 04/21) 04/22 05/08 06/g6 07/07 09/11 46 6889
1995 04/10| 04/14) 04/17 05/1p 06/41 07/04 0922 66 943y
1996 04/11| 04/13 04/1% 04/2f 06/d3 06/12 0816 50 5418
1997 04/07| 04/11 04/13 04/2B 06/d6 06/16 0922 55 249y
1998 04/03| 04/06 04/11 O05/0L 05/47 06/27 09/29 47 13425
1999 04/02| 04/13 04/19 05/0p 06/d8 06/19 0823 51 17945
2000 04/10( 04/13 04/14 05/00 06/q1 06/19 09414 49 14541
2001 04/11| 04/18 04/22 05/0p 05/47 06/07 0825 36 180716
2002 04/10| 04/14) 04/1¢ 05/1p 06/244 06/30 0824 70 11503
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Figure B22: Historical outmigration run-timing of the composite of hatchery PIT-tagged
Sockeye Salmon from Alturas Lake Creek, Redfish Lake Creek Trap, and Sawtooth Trap

at Lower Granite Dam.
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187 El A

Spill-Ad justed PIT Tag Detections at Lower Granite Dan First iy 9% st

100,02 +/-0.2, Data Thru 03/03/02

1998 - -
1999
—
2008 — ——
2681
I ——
2a@z I ——
P E—
I ! I ' I ! I ! I
2-1a 534 619 79
438 a5/28 69 629 719

Passage date at Lower Granite Dam, based on PIT-tag detections

Table B22: Historical Composite of Alturas Lake Creek, Redfish Lake Creek Trap,
Sawtooth Trap PIT-tagged hatchery-reared sockeye salmon outmigration timing
characteristics.

ERIE: g
Detection Dates c g o E|B = 2 3
; = = 0 =1 o

Detection O n E2 1232 22 <

=] > T O o T — O (O —~

Year , . . . . . ST o Oldao|(g8d

First | 5% | 10% | 50%| 90%| 95% Las{SQ ) 2) ® & 5
1998 05/04| 05/05 05/06 05/1p 05/15 05/20 06/13 10 41176 1833  25p5.2 61.2
1999 05/14| 05/16 05/17 05/21 05/31 06/02 06/05 15 981 12 180.9 184
2000 05/17| 05/18 05/18 05/22 05/26 05/81 05/31 ) 328 22 42.2 12.9
2001 05/13| 05/16| 05/17 05/24 06/12 06/14 0721 27 1660 437 437.0 6.5
2002 05/12| 05/17] 05/18 05/2p 06/q4 06/06 06410 18 2836 135 316.5 11.2
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Figure B23: Historical outmigration run-timing of the subpopulation of wild PIT-tagged
Subyearling Fall Chinook Salmon (SNAKER) at Lower Granite Dam.

Hild Subyearling Chinook =-- Snake River
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Table B23: Historical Wild PIT-tagged Subyearling Chinook Salmon (SNAKER)
outmigration timing characteristics.

ERIEE g
Detection Dates g o E|B = 2 3
Detection 9E 9| EQ |ZE3(3E 3|5 x
S .2 S0 CITE 0|6~
Year i 0 0 0 0 0 ,'go\c’_g oo 20 Iga 0 8‘?:"
First 5% 10% 50% 90% 95% Last= S 1) (2) 3) @ @
1993 06/20( 06/26/ 07/01 07/2f 08/42 09/02 1025 53 10P9 172 172.1 15.7
1994 05/23| 06/23 06/30 07/1f 08/23 09/03 11/01 55 2342 193 199.1 8.5

1995 06/04| 06/200 06/22 07/23 08/47 09/18 10/26 q7 1374 440 454.0 83.0

1996 05/17| 06/01 06/06 07/12 08/( 08/21 1031 q 463 146 186.1 40.2

1997 05/19| 06/09 06/13 07/0f 08/ 08/14 10413 5 24 164.3 25.6

a1 w H
[e2]
NN
[uy
=

1998 05/26| 06/09 06/21 07/0p 07/2 08/10 1019 3 20p4 549 676.1 82.9

~

17p8 559 802.5 45.6

2000 05/18| 06/09 06/1¢ 07/0L 08/d 09/09 10/28 50 12p9 327 376.0 81.1

2001 06/04| 06/13 06/24 07/0f 08/1 08/16 10/29 51 13i78 195 196.8 14.3

8
4
5
1999 06/03| 06/08 06/11 06/28 08/d6 08/11 08/30 5
4
3
0

2002 06/02| 06/19 06/24 07/0L 07/3 07/23 10/06 a7 24p2 492 7849.5 2.9
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Figure B24: Historical outmigration run-timing of the wild PIT-tagged Run-at-Large of
Steelhead Trout at Lower Granite Dam.
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Passage date at Lower Granite Dam, based on PIT-tag detections

Table B24: Historical PIT-tagged Run-at-Large of Wild Steelhead Trout Outmigration
timing characteristics at Lower Granite Dam.

Passage Dates Duration Total

Year Middle 80% LGR
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1991 04/18| 04/27| 04/30) 05/1p 05/24 05/29 0625 25 2914
1992 04/10| 04/15 04/19 05/0p 05/15 05/23 0821 27 3638
1993 04/20| 04/28/ 05/01 05/0p 05/18 05/27 07/03 18 475y
1994 04/21| 04/23] 04/24 05/04 05/23 05/28 09/25 30 5346
1995 04/12| 04/17) 04/2% 05/06 05/20 05/24 07/03 26 4458
1996 04/11| 04/13 04/18 05/1f 05/20 06/01 06430 33 3966
1997 04/06| 04/19 04/20 04/2p 05/16 05/25 08/03 27 4459
1998 04/05| 04/23 04/2% 05/0L 05/18 05/23 07/18 24 852p
1999 04/03| 04/22| 04/22 05/0B 05/25 05/27 06/26 34 6988
2000 04/08| 04/13] 04/1% 05/0p 05/42 05/25 08/03 38 13604
2001 04/22| 04/27) 04/29 05/04 05/18 05/20 09123 20 135710
2002 04/12| 04/15 04/1¢ 05/04 05/26 06/01 08/08 41 10265
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Figure B25: Historical outmigration run-timing at McNary Dam of the wild PIT-tagged
Run-at-Large of Snake River Subyearling Fall Chinook Salmon.
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Passage date at McNary Dam, based on PIT-tag detections

Table B25: Historical outmigration timing characteristics of wild PIT-tagged Snake River
Subyearling Fall Chinook Salmon detected at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1995 07/02| 07/14 07/21 08/18 12/g5 12/08 12M11 138 183
1996 07/18| 07/18 07/1 08/0f 08/31 09/07 11/04 45 28
1997 07/04| 07/04 07/0% 08/1p 09/18 09/22 1121 76 24
1998 05/29| 06/02] 06/07 07/1p 08/d6 08/15 12/14 61 439
1999 06/19| 06/26 06/28 07/23 08/19 08/23 10/05 53 197
2000 05/27| 06/01 06/04 07/08 07/29 08/08 11/26 56 274
2001 06/03| 06/24 07/09 07/28 08/31 09/17 12/03 54 55
2002 06/05| 06/14 06/23 07/1p 07/31 08/06 10M12 39 5140
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Figure B26: Historical outmigration run-timing at McNary Dam of the wild PIT-tagged
Run-at-Large of Upper Columbia River Subyearling Fall Chinook Salmon.
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Table B26: Historical outmigration timing characteristics of wild PIT-tagged Columbia
River Subyearling Fall Chinook Salmon detected at McNary Dam.

Passage Dates Duration Total MCN

Year Middle 80% Passage
First | 5% | 10% | 50%| 90%| 95% Las (days)

1992 06/20| 06/21 06/23 07/04 08/12 08/22 12/09 51 678
1993 06/19| 06/25 06/26¢ 08/0L 09/g6 09/23 10430 73 585
1994 06/26| 06/29 07/06 O07/3L 11/19 11/25 12/05 137 559
1995 07/03| 07/09f 07/11 O07/3L 10/19 11/06 12/07 101 1029
1996 07/06| 07/100 07/12 08/0p 08/25 09/11 12/03 45 1375
1997 07/13| 07/21 07/28 08/2p 09/20 10/16 12/08 55 2342
1998 06/22| 07/05 07/13 07/3p 08/14 08/19 1211 33 2524
1999 06/21| 06/28 07/03 08/0p 08/18 08/22 10/09 47 2544
2000 06/21| 06/25 06/28 07/28 08/18 08/27 1127 52 3279
2001 07/01| 07/23 07/2¢ 08/1L 08/30 09/07 12/09 36 1210
2002 07/07| 07/13 07/1¢ 08/0f 08/20 08/24 1121 36 1521
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Figure B27: Historical outmigration run-timing at McNary Dam of the wild PIT-tagged
Run-at-Large of Snake River Yearling Fall Chinook Salmon.
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Passage date at McNary Dam, based on PIT-tag detections

Table B27: Historical outmigration timing characteristics of wild PIT-tagged Snake River
Yearling Chinook Salmon detected at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1988 05/03| 05/07| 05/09 05/28 06/13 06/20 06/30 36 58
1989 04/22| 04/26) 04/28 05/1p 06/16 06/22 08/09 50 281
1990 04/24| 04/26) 04/27 05/1p 06/q7 06/13 07/07 42 213
1991 04/22| 04/26) 04/29 05/18 06/15 06/22 07/06 48 204
1992 04/23| 04/28 04/30 05/0p 06/Q4 06/28 07/18 36 307
1993 05/04| 05/06 05/07 05/2p 06/d9 06/17 08/06 34 1410
1994 05/01| 05/03 05/04 05/18 06/d3 06/14 11j17 31 6154
1995 04/24| 04/29 04/30 05/1p 06/q9 06/25 12M11 41 20689
1996 04/20( 04/26/ 04/2¢ 05/0p 05/46 06/03 11/04 31 4524
1997 04/16| 04/23 04/24 05/0f 06/d8 07/04 1212 46 674
1998 04/24| 04/26) 04/27 05/04 05/29 07/04 12/14 33 11126
1999 04/18| 04/22| 04/2¢ 05/08 05/30 06/07 10/05 35 22487
2000 04/22| 04/25 04/27 05/0p 06/10 06/17 1127 45 24905
2001 05/03| 05/07, 05/11 05/2Rp 06/g6 06/13 09/18 27 8782
2002 04/25( 05/01] 05/03 05/14 06/d8 06/17 09115 37 18235
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Figure B28: Historical outmigration run-timing at McNary Dam of the run-at-large of
wild PIT-tagged Snake River Sockeye Salmon.
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Passage date at McNary Dam, based on PIT-tag detections
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Table B28: Historical outmigration timing characteristics of wild PIT-tagged Snake River
Sockeye Salmon detected at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1994 05/16| 05/17] 05/17 05/2f 06/14 06/22 06/28 29 59
1995 04/05| 04/07| 05/17 06/0p 07/47 08/03 12/08 72 37
1996 05/16| 05/19] 05/21 06/04 06/15 06/20 0813 26 119
1997 05/18| 05/18 05/23 06/08 09/d4 09/28 11/16 105 38
1998 04/24| 05/15 05/18 05/24 06/d2 06/06 12/13 16 477
1999 05/04| 05/25 05/26¢ 06/0Rp 06/12 06/14 06430 18 3417
2000 05/15( 05/18 05/22 05/3L 06/10 06/16 08413 20 60Q
2001 05/21| 05/22 05/24 06/0p 07/15 07/26 08/08 53 38
2002 05/18| 05/23 05/24 06/0p 06/13 06/17 0713 21 418
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Figure B29: Historical outmigration run-timing at McNary Dam of Sn. R. Steelhead.

Hild Steelhead —- 5Snake Riwver PIT-tagged ESU 1@z 59% ogm
Spill-Ad_justed PIT Tag Detections at HcHary Dan Fitst 2" g 22 | ast

100, 0% +/=1.0, Data Thru 10527702
1958 [ |
1333 —_—

—
1998 |
1991 P =_.
1992 ———
"

1292 R ==p==

"I
1994 i —————
1995 —_———

—

1938 —_———
1937 —_——
1998 ——— e
e | B
2008 | o e e
zea1 —— s

——
za@z [———————— =

P
T I I T I T T T T T T T
=

! ! I I I ! I I I I I ! I I !
<18 4ezE 0 Seze Eh] E-ES 0 Feo19 R S-28 0 91T 18-F 0 18-2F 0 11-1e 12C6 12CZE
331 4-28 5018 503800 5019 Foo Fo2® 818 R 2-27  1@-17  11-6  11-26  12-16

_ Passage date at McNary Dam, based on PIT-tag detections )
Table B29: Historical outmigration timing characteristics of wild PIT-tagged Snake River

Steelhead Trout smolts detected at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1988 05/03| 05/03 05/0% 05/1p 06/Q8 06/10 06410 35 18
1989 04/22| 04/26 05/01 05/1p 05/21 05/22 06/03 21 166
1990 04/23| 04/26| 04/30 05/14 06/Q3 06/04 061 35 119
1991 04/26| 05/01] 05/06 05/21L 05/47 05/27 06/05 22 16Q
1992 04/22| 04/29 05/02 05/1p 05/25 06/02 0829 24 479
1993 05/01| 05/04 05/0% 05/18 05/24 05/28 06417 20 910
1994 05/01| 05/02 05/03 05/1L 05/47 06/04 12/03 25 1945
1995 04/08| 04/22| 04/27 05/1L 05/19 05/23 08/01 23 1416
1996 04/18| 04/20f 04/24 05/0B 05/22 05/23 0625 29 111y
1997 04/09| 04/22| 04/24 05/0p 05/17 05/22 06/08 24 1156
1998 04/19( 04/300 05/02 05/1f 05/248 05/80 0725 27 2674
1999 04/12| 04/200 04/29 05/1p 05/29 05/80 07/05 31 4955
2000 04/16| 04/20f 04/23 05/0L 05/17 05/26 07/24 25 12093
2001 05/07| 05/13 05/1¢ 05/2p 06/Q1 06/08 09412 17 2641
2002 04/18| 04/23] 04/24 05/0p 06/Q4 06/07 1026 42 10436
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Figure B30: Historical outmigration run-timing at McNary Dam of U. Col. R. Steelhead.

Hild Steelhead -- Upper Columbia River PIT-tagged ESU
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_  Passage date at McNary Dam, based on PIT-tag detections
Table B30: Historical outmigration timing characteristics of wild PIT-tagged Upper

Columbia River Steelhead Trout smolts detected at McNary Dam.

o
-
o)
=

418
331

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1989 05/03| 05/05 05/07 05/1B 05/25 05/29 06/09 19 262
1990 04/28| 05/01] 05/03 05/1B 06/q1 06/02 06/06 30 279
1991 05/05| 05/08 05/09 05/1p 05/246 05/27 06/06 18 357
1992 05/02| 05/05 05/084 05/18 05/30 06/04 11/02 23 397
1993 05/07| 05/12 05/1% 05/28 06/d5 06/06 06412 22 144
1994 05/01| 05/03 05/04 05/1L 05/25 05/81 0625 22 367
1995 05/07| 05/08 05/10 05/1B 06/g2 06/03 0723 24 251
1996 05/02| 05/04 05/06 05/2Rp 05/248 06/02 06/05 23 261
1997 04/27| 04/29] 05/01 05/ 05/30 06/02 06/03 30 193
1998 04/30| 05/01 05/04 05/ 05/30 06/01 06/03 27 204
1999 04/28| 05/02] 05/04 05/15 05/26 05/29 0625 23 9615
2000 04/30| 05/03 05/0% 05/14 06/q1 06/03 0622 28 5240
2001 05/03| 05/07] 05/12 05/2f 06/d8 06/12 06/26 28 191
2002 04/28| 05/01] 05/03 05/1p 05/29 O05/81 07/31 27 329
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Figure B31: Historical outmigration run-timing at McNary Dam of Steelhead.

Hild Steelhead —— Snake and Upper Colunbia River PIT-tagged H
Spill—-Ad justed PIT Tag Detections at HcHary Dan
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~Passage date at McNary Dam, based on PIT-tag detections
Table B31: Historical outmigration timing characteristics of wild PIT-tagged Snake and

Upper Columbia River Steelhead Trout smolts detected at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1988 05/03| 05/03 05/0% 05/1p 06/g8 06/10 06410 35 18
1989 04/25| 05/01] 05/0% 05/1p 05/25 05/28 06/09 21 428
1990 04/26| 04/300 05/02 05/1f 06/q1 06/03 0621 31 399
1991 04/27| 05/06 05/08 05/2p 05/26 05/27 06/06 19 513
1992 04/24| 05/01 05/04 05/18 05/29 06/03 11/02 26 8771
1993 05/01| 05/04 05/0% 05/1B 05/29 06/01 06/17 25 1055
1994 05/01| 05/02f 05/03 O05/1f 05/26 06/04 12/03 24 2318
1995 04/10| 04/23 04/2¢ 05/12 05/42 05/80 08/01 25 1668
1996 04/18| 04/20 04/2% 05/18 05/24 05/27 0625 30 1378
1997 04/10| 04/23 04/2% 05/08 05/19 05/29 06/08 25 1349
1998 04/19| 04/300 05/02 05/1L 05/29 05/80 0725 28 288D
1999 04/16( 04/29 05/02 05/14 05/47 05/80 07/05 26 145710
2000 04/16( 04/21) 04/24 05/06 05/47 06/01 0724 34 17333
2001 05/06| 05/13 05/16 05/2p 06/d4 06/08 0912 20 2838
2002 04/18| 04/23 04/24 05/1p 06/d4 06/07 10/05 42 10733
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Figure B32: Historical outmigration run-timing at John Day Dam of the Run-at-Large of
combined wild and hatchery subyearling chinook salmon.

Conbined Subyearling Chinook -- Passage Indices
FPC Passage Index Data at John Day Dan
99.9% +/-0.3, Data Thru 09726502
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Passage date at John DayDam, based on passage indices
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Table B32: Historical Combined Wild and Hatchery Subyearling Chinook Salmon
outmigration timing characteristics at John Day Dam.

Passage Dates Duration | Post-June Total

Year Middle 80% 1 JDA JDA
First 5% 10% | 50%| 90%| 95%| Las (days) Passage | Passage

1992 06/13| 06/16 06/2% 07/18 08/15 08/21 1013 52 548418 549%86
1993 06/06| 06/21 06/23 07/1p 08/17 08/25 10/28 56 1236816 1252777
1994 06/21| 07/01 07/08 07/2p 08/d2 08/17 09/30 26 1206489 1207389
1995 06/03| 06/07| 06/09 O07/0L 07/24 08/05 09/29 46 1214359 1240275
1996 06/06| 06/100 06/13 07/1p 08/20 08/22 09/09 69 7307p8 737912
1997 06/02| 06/05 06/0f 07/04 08/16 08/21 09/07 71 40161 444651
1998 06/02| 06/08 06/11 06/3p 07/29 08/08 1029 49 2149197 2155342
1999 06/05| 06/11 06/1¢ 06/2p 07/25 08/05 10/26 38 3937900 3962629
2000 06/02| 06/05 06/06 06/2p 08/d3 08/09 09/18 59 1651050 1664301
2001 06/12| 06/22 06/28 07/3p 08/42 08/29 0917 56 2845195 2849766
2002 06/05| 06/12 06/20 06/3p 07/41 08/04 10/08 32 3448212 3465700
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Figure B33: Historical outmigration run-timing at McNary Dam of the Run-at-Large of
Combined Wild and Hatchery Subyearling Chinook Salmon.
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Table B33: Historical Combined Wild and Hatchery Subyearling Chinook Salmon
outmigration timing characteristics at McNary Dam.

1276

Passage Dates Duration | Post-June Total

Year Middle 80% 1 MCN MCN
First 5% 10% | 50%| 90%| 95% Las (days) Passage | Passage

1992 06/12| 06/17| 06/20 06/3 07/16 07/19 11/05 27 6147233 6179484
1993 06/21| 06/26] 06/28 07/0 08/Q2 08/07 10/28 36 4214921 4283813
1994 06/17| 06/23 06/24 07/0 07/13 07/16 10/20 20 5028990 5053511
1995 06/02| 06/15 06/22 07/0 07/17 07/25 11/02 26 7910297 8223192
1996 06/03| 06/15 06/20 07/0 08/Q8 08/16 1031 50 5720980 6072944
1997 06/03| 06/11 06/22 07/0 08/Q8 08/19 11/p4 48 9571543 10388928
1998 06/03| 06/12] 06/19 07/0 07/20 07/29 12/14 32 11227p07  1144p908
1999 06/03| 06/07, 06/19 06/3 08/Q4 08/18 12/15 47 7431426 7649173
2000 06/07| 06/18 06/21 06/3 07/31 08/11 11/30 41 10576[/99 10661814
2001 06/03| 06/13 06/21 07/0 07/28 08/08 12/11 38 10601435 1077847
2002 06/05| 06/18 06/21 07/0 08/Q4 08/16 114 45 8253247 8384676
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Figure B34: Historical Passage-Indexed Run-at-Large of Wild and Hatchery Subyearling
Chinook Salmon outmigration run-timing at Rock Island Dam.
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Passage date at Rock Island Dam, based on passage indices

Table B34: Historical Combined Wild and Hatchery Subyearling Chinook Salmon
outmigration timing characteristics at Rock Island Dam.

Passage Dates Duration | Post-June 1 Total

Year Middle 80% RIS Passabe RIS
First 5% 10% | 50%| 90%| 95% Las (days) Passage

1992 06/02| 06/06 06/09 06/3p 07/29 08/01 08/31 51 9162 10389
1995 06/02| 06/08 06/13 07/0b 07/29 08/05 08/31 47 13207 14149
1996 06/08| 06/200 06/27 O07/1L 08/10 08/14 0831 45 14752 152p4
1997 06/08| 06/23 06/30 07/14 08/19 08/26 0831 51 18975 19246
1998 06/09| 06/16/ 06/20 07/0p 08/d3 08/08 0831 45 14659 172118
1999 06/04| 06/17| 06/20 07/1p 08/14 08/20 0831 56 26079 28340
2000 06/05( 06/16 06/22 07/20 08/12 08/18 08/31 52 11610 13693
2001 06/04| 06/18 06/27 07/1p 07/29 08/08 08/31 33 22043 22651
2002 06/04| 06/14 06/19 O07/14 08/Q9 08/18 0831 52 24911 25462
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Figure B35: Historical outmigration run-timing at John Day Dam of the Run-at-Large of
Combined Wild and Hatchery Yearling Chinook Salmon.
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Passage date at John DayDam, based on passage indices

Table B35: Historical Combined Wild and Hatchery Yearling Chinook Salmon
outmigration timing characteristics at John Day Dam.

Passage Dates Duration | Total JDA

Year Middle 80% Passage
First | 5% | 10% | 50%| 90%| 95% Las (days)

1992 04/14| 04/24 05/02 05/18 06/q1 06/03 06411 31 478182
1993 04/19| 04/26/ 05/02 05/2p 06/d3 06/14 10/08 33 762565
1994 04/18| 04/28 05/02 05/2p 06/18 06/25 09/08 48 446549
1995 04/16| 04/26) 04/29 05/14 05/29 06/02 0825 31 1328883
1996 04/14| 04/18 04/21 05/08 05/28 06/01 0818 38 7384p3
1997 04/12| 04/18 04/21 05/04 05/248 06/02 08/01 38 1544p3
1998 04/13| 04/23 04/28 05/1p 06/g2 06/05 10/02 36 1147281
1999 04/10| 04/18 04/22 05/18 05/31 06/06 08/30 40 2193902
2000 04/10| 04/16 04/21 05/0p 05/28 06/05 08/01 38 822349
2001 04/21| 05/01 05/06 05/2f 06/40 06/27 0917 46 1006078
2002 04/18| 04/25 05/01 05/1f 06/q1 06/05 08/30 32 2112370
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Figure B36: Historical outmigration run-timing at McNary Dam of the Run-at-Large of
Combined Wild and Hatchery Yearling Chinook Salmon.
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Table B36: Historical Combined Wild and Hatchery Yearling Chinook Salmon

outmigration timing characteristics at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1992 04/04| 04/06) 04/16 05/1p 05/243 05/27 06411 38 25143
1993 04/18| 04/26/ 05/03 05/18 05/31 06/04 10/05 29 1729(
1994 04/13| 04/24 05/03 05/1p 06/g3 06/13 09/08 32 25723
1995 04/08| 04/22] 04/27 05/18 05/28 06/02 1027 32 2879(
1996 04/19| 04/21 04/23 05/12 05/30 06/05 10/26 38 12404
1997 04/06| 04/17| 04/24 05/1p 05/47 06/01 1121 34 11845
1998 04/05| 04/08 04/20 05/0f 05/47 05/81 12/14 38 1727(
1999 04/05( 04/08 04/18 05/1B 05/47 05/80 11/30 40 36924
2000 04/10( 04/22] 04/28 05/1p 06/g2 06/08 08/08 36 19863
2001 04/26| 05/06/ 05/11 05/2p 06/d7 06/15 12/10 28 22995
2002 04/17| 04/24) 05/01 05/1f 05/47 05/81 1121 27 35193
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Figure B37: Historical outmigration run-timing at Rock Island Dam of the Run-at-Large of
Combined Wild and Hatchery Yearling Chinook Salmon.
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Passage date at Rock Island Dam, based on passage indices

Table B37: Historical Combined Wild and Hatchery Yearling Chinook Salmon
outmigration timing characteristics at Rock Island Dam.

Passage Dates Duration | Total RIS

Year Middle 80% Passage
First | 5% | 10% | 50%| 90%| 95% Las (days)

1992 04/17| 04/22| 04/23 05/0p 06/Q4 06/08 06411 43 16190
1993 04/21| 04/26 04/21 05/18 05/26 06/02 08/20 30 13514
1994 04/04| 04/14) 04/23 05/1f 06/d6 06/11 0717 45 12324
1995 04/09| 04/20f 04/24 05/1p 05/30 06/01 08/02 37 307483
1996 04/07| 04/18 04/2¢ 05/2p 06/d8 06/13 0817 44 42448
1997 04/17| 04/28 05/04 05/2L 06/g4 06/10 08430 32 53734
1998 04/03| 04/23] 04/21T 05/1p 06/Q2 06/04 08417 37 24849
1999 04/11| 04/22| 04/24 05/0f 05/28 06/03 08/09 35 40320
2000 04/08| 04/08 04/08 05/11 05/47 06/05 0824 50 32334
2001 04/06| 04/11] 04/20 05/0p 05/30 06/07 0801 41 663b
2002 04/12| 04/23 04/28 05/1p 06/q7 06/11 0829 41 28982
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Figure B38: Historical outmigration run-timing at John Day Dam of the Run-at-Large of
Combined Wild and Hatchery Coho Salmon.
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Passage date at John DayDam, based on passage indices

Table B38: Historical Combined Wild and Hatchery Coho Salmon outmigration timing
characteristics at John Day Dam.

Passage Dates Duration | Total JDA

Year Middle 80% Passage
First | 5% | 10% | 50%| 90%| 95% Las (days)

1995 05/04| 05/06/ 05/08 05/18 05/41 05/23 09/01 14 3359p3
1996 04/14( 04/19 04/27 05/08 05/41 05/24 07/11 25 504884
1997 04/25( 04/28 04/30 05/2p 06/g8 06/14 07/12 40 1481B9
1998 05/04| 05/08 05/10 05/2p 06/J2 06/05 08/06 24 5722p0
1999 04/22| 04/29] 05/04 05/3L 06/13 06/19 087 41 5433p1
2000 04/23| 05/01 05/0% 05/18 06/d8 06/12 09113 35 2626p6
2001 05/04| 05/16 05/17 06/0L 08/14 08/17 0917 90 81644
2002 04/24| 05/03 05/07 06/0L 06/12 06/15 0817 37 3165p7
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Figure B39: Historical outmigration run-timing at McNary Dam of the Run-at-Large of
Combined Wild and Hatchery Coho Salmon.
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Table B39: Historical Combined Wild and Hatchery Coho Salmon outmigration timing
characteristics at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1995 05/03| 05/06 05/07 05/1L 05/17 05/19 0529 11 2364B0
1996 04/20| 04/23| 04/2% 05/0p 05/20 05/25 07/20 26 6475B6
1997 05/15| 05/18 05/19 05/28 06/Q9 06/13 1120 22 339949
1998 04/21| 04/28/ 05/03 05/18 06/Q3 06/07 0725 32 2412B9
1999 05/05( 05/16/ 05/21 05/3p 06/14 06/19 08/14 25 2819y7
2000 05/01| 05/221 05/27 06/0f 06/42 06/27 11/29 27 2600p8
2001 05/03| 05/19] 05/24 06/0B 06/20 06/27 12/03 28 147063
2002 04/19| 05/05 05/1% 05/3L 06/Q9 06/19 08415 26 2019p8
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Figure B40: Historical outmigration run-timing at Rock Island Dam of the Run-at-Large of
Combined Wild and Hatchery Coho Salmon.

Conbined Coho == Passage Indices g
FPC Passage Index Data at Rock Island Dam Firgt o pi—) % gt
100,0% +/-0,2, Data Thru 09/26/02
e —
1999
2061 e —
s ———
2882 e —
]
| : | ' | ! | ' | ! | : | ' | ! | :
4-18 438 3428 g9 629 119 a8 2-28 a-17
331 428 a-18 3,38 619 19 429 g-18 97

Passage date at Rock Island Dam, based on passage indices

Table B40: Historical Combined Wild and Hatchery Coho Salmon outmigration timing
characteristics at Rock Island Dam.

Passage Dates Duration | Total RIS

Year Middle 80% Passage
First 5% 10% 50% 90% 95% Las (days)

1996 05/03| 05/12 05/1% 05/28 06/Q2 06/05 08/11 19 26521
1997 05/18| 05/20f 05/21 05/28 06/Q6 06/11 08/06 17 4301
1998 05/07| 05/19 05/2% 06/0L 06/d8 06/11 08/28 15 41837
1999 05/03| 05/12 05/14 05/26 06/11 06/15 0813 29 461743
2000 05/08| 05/17| 05/20 05/2f 06/Q7 06/10 0721 19 49542
2001 05/12| 05/16 05/19 05/24 06/d8 06/24 08/30 21 45437
2002 05/12| 05/17| 05/20 05/28 06/10 06/16 08/26 22 86237
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Figure B41: Historical outmigration run-timing at John Day Dam of the Run-at-Large of
Combined Wild and Hatchery Sockeye Salmon.

Conbined Sockeye == Passage Indices i g
FPC Passage Index Data at John Day Dan First 9 plieg 2% st
100,0% +/-0,2, Data Thru 09/26/02
1995 —_—
199 ——
1997
1998 —_——
1939 —
20Ea
2001 ——

| | f | | | | | f | | | | | f | | | | | f
373 428 518 538 g-19 7449 129 g-18 9.7 9727 18-17
321 418 4738 Je28 g9 B/29 719 g 828 817 187 1827

Passage date at John DayDam, based on passage indices

Table B41: Historical Combined Wild and Hatchery Sockeye Salmon outmigration timing
characteristics at John Day Dam.

Passage Dates Duration | Total JDA

Year Middle 80% Passage
First | 5% | 10% | 50%| 90%| 95% Las (days)

1995 05/04| 05/07, 05/09 05/1p 05/26 05/81 0813 18 29306
1996 04/24| 05/02] 05/03 05/1p 06/d3 06/19 0829 32 64594
1997 04/30| 05/06 05/10 05/26 06/41 07/06 09/07 43 26490
1998 05/06| 05/07| 05/084 05/1p 05/31 06/04 10/26 24 5236['3
1999 05/01| 05/07| 05/10 05/1f 06/q1 06/05 101 23 5740p9
2000 04/25( 04/27) 04/30 05/14 06/10 08/03 0917 42 60091
2001 05/22| 05/31) 06/01 06/14 06/47 06/30 0917 27 1039)1
2002 04/28| 05/05 05/09 05/21L 06/d2 06/08 09/14 25 936182
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Figure B42: Historical outmigration run-timing at McNary Dam of the Run-at-Large of
Combined Wild and Hatchery Sockeye Salmon.
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Passage date at McNary Dam, based on passage indices

Table B42: Historical Combined Wild and Hatchery Sockeye Salmon outmigration timing
characteristics at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1995 04/28| 05/01] 05/03 05/1B 05/45 05/31 10/24 23 1003494
1996 04/24| 04/28 05/02 05/1p 05/31 06/08 10/31 30 1550p4
1997 04/29| 05/03 05/08 05/2p 06/q7 06/23 1124 31 221166
1998 04/29| 05/03 05/04 05/1p 05/45 05/31 1214 22 966549
1999 04/29| 05/04 05/06 05/1B 05/248 05/80 12M12 23 1446326
2000 04/21| 04/25 04/28 05/28 07/30 08/08 11/30 94 1399p9
2001 05/12| 05/26 05/27 06/0L 06/Q9 06/14 12/11 14 285741
2002 04/23| 04/30| 05/04 05/14 05/46 05/31 1124 23 1410444
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Figure B43: Historical outmigration run-timing at Rock Island Dam of the Run-at-Large of
Combined Wild and Hatchery Sockeye Salmon.
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Passage date at Rock Island Dam, based on passage indices

Table B43: Historical Combined Wild and Hatchery Sockeye Salmon outmigration timing
characteristics at Rock Island Dam.

Passage Dates Duration | Total RIS

Year Middle 80% Passage
First 5% 10% | 50%| 90%| 95% Las (days)

1995 04/13| 04/17) 04/17 04/28 05/15 05/18 07/31 29 27036
1996 04/15( 04/21] 04/24 05/2L 06/49 07/04 0829 67 9995
1997 04/26| 05/04 05/08 06/04 07/Q2 07/05 0831 56 13426
1998 04/14| 04/16) 04/20 05/0p 05/26 05/30 08/09 37 16635
1999 04/21| 04/27 04/28 05/0p 05/25 05/30 0814 28 23371
2000 04/12| 04/16) 04/21 05/13 07/413 07/25 0825 84 2430
2001 04/24| 05/19 05/22 05/2b 06/g4 07/09 08/31 14 3032
2002 04/15( 04/17) 04/22 05/1p 06/q9 06/15 08/31 49 20629
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Figure B44: Historical outmigration run-timing at John Day Dam of the Run-at-Large of
Combined Wild and Hatchery Steelhead Trout.
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Passage date at John DayDam, based on passage indices

Table B44: Historical Combined Wild and Hatchery Steelhead Trout outmigration timing
characteristics at John Day Dam.

Passage Dates Duration | Total JDA

Year Middle 80% Passage
First 5% 10% 50% 90% 95% Las (days)

1995 04/17| 05/03] 05/06 05/1f 05/26 06/01 08/26 21 1089894
1996 04/18| 04/25 04/21 05/1p 05/47 05/81 09/07 31 9309B1
1997 04/21| 04/24 04/2% 05/1p 05/246 06/01 07/08 32 773788
1998 04/22| 04/26) 04/29 05/18 06/q1 06/03 09/09 34 1089156
1999 04/02| 04/22| 04/28 05/2p 06/Q6 06/11 09/09 40 1238944
2000 04/12| 04/15 04/1¢ 05/04 05/26 06/02 09/18 41 5172B9
2001 04/16| 04/25( 04/30 05/1p 06/Q2 06/20 09/17 34 191182
2002 04/14| 04/19] 04/22 05/1p 06/Q7 06/12 0809 47 547546
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Figure B45: Historical outmigration run-timing at McNary Dam of the Run-at-Large of
Combined Wild and Hatchery Steelhead Trout.
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Passage date at McNary Dam, based on passage indices

Table B45: Historical Combined Wild and Hatchery Steelhead Trout outmigration timing
characteristics at McNary Dam.

Passage Dates Duration Total

Year Middle 80% MCN
First 5% 10% | 50%| 90%| 95%| Las (days) Passage

1994 04/19| 04/26) 04/29 05/11L 05/31 06/07 09/06 33 1065p0
1995 04/05( 04/25 05/01 05/1p 05/25 06/01 11/02 25 734878
1996 04/20( 04/22] 04/2% 05/1p 05/47 06/01 1026 33 792452
1997 04/19| 04/22 04/2% 05/08 05/34 06/01 11/14 30 1234024
1998 04/16| 04/200 04/22 05/1p 05/30 06/01 12/10 39 5711119
1999 03/30| 04/02 04/22 05/21L 06/Q1 06/03 12/15 41 1004348
2000 04/09| 04/11 04/12 05/1p 06/d6 06/12 11/28 56 617482
2001 04/18| 04/25 04/27 05/28 06/10 06/18 12410 45 5632P9
2002 04/16( 04/20, 04/21 05/2p 06/g4 06/07 1124 45 794572
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Figure B46: Historical outmigration run-timing at Rock Island Dam of the Run-at-Large of
Combined Wild and Hatchery Steelhead Trout.
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Table B46: Historical Combined Wild and Hatchery Steelhead Trout outmigration timing
characteristics at Rock Island Dam.

Passage Dates Duration | Total RIS

Year Middle 80% Passage
First | 5% | 10% | 50%| 90%| 95% Las (days)

1990 04/06| 04/17| 04/22 05/1p 06/Q7 06/18 0829 47 3739
1991 04/10| 04/29] 05/04 05/2p 06/14 06/26 08/31 42 4958
1992 04/07| 04/21f 04/27 05/1p 05/24 06/02 08419 28 4906
1993 04/21| 05/05( 05/09 05/1f 06/Q2 06/10 08/31 25 4032
1994 04/21| 04/25 04/27 05/1p 05/20 05/24 0812 24 15323
1995 04/22| 04/29 05/02 05/1f 05/24 05/81 08430 23 18084
1996 04/21| 05/01] 05/06 05/2f 06/19 06/24 08/30 45 39650
1997 04/19| 04/26 04/30 05/1p 06/13 06/19 08/31 45 33919
1998 04/22| 04/27| 04/29 05/0p 05/26 05/80 08/18 28 21390
1999 04/23| 04/30| 05/04 05/26 06/18 06/23 0827 46 48192
2000 04/08| 04/09 04/09 05/1p 05/47 05/81 08128 49 26297
2001 04/26| 05/06f 05/11 05/26 06/16 06/26 08430 37 17914
2002 04/20| 05/07| 05/07 05/24 06/Q3 06/11 08/30 28 28714
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Appendix C
Daily Expansion Factors for Spill-Adjusted PIT-Tagged Stocks Forecasted by
Project RealTime in Migration Year 2002, including Chinook Salmon and
Steelhead Trout at Lower Granite Dam and salmonids tracked to McNary
Dam
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Table C1: Migration year 2002 outflow and spill at Lower Granite Dam and McNary Dam
and expansion factors used to upwardly adust PIT detections for spill. See Section 2.1.1 for
formulas.

Lower Granite Dam McNary Dam
Expansion Factor (using Expansion

Date Outflow Spil formulas 2.2a and 2.2b) Outflow Spil (Fl?sﬁ:]ogr

(kefs) (kefs) Chinook Steelhead (kefs) (kefs) formula

Salmon Trout 2.2c)

04/03 60.80 13.40 1.75 1.61 127.90 0.00 1
04/04 53.90 26.80 3.18 2.49 121.80 0.00 1
04/05 55.90 28.50 3.26 2.54 114.70 0.00 1
04/06 66.30 27.10 2.68 2.18 121.80 0.00 1
04/07 72.10 35.30 3.14 2.46 117.90 0.00 1
04/08 71.10 28.60 2.64 2.15 145.60 0.00 1
04/09 70.80 23.20 2.25 1.92 138.20 0.00 1
04/10 74.90 26.20 2.37 1.99 154.00 28.60 1.23
04/11 76.70 26.60 2.35 1.98 170.00 61.00 1.56
04/12 73.20 26.00 2.39 2.01 173.40 65.50 1.61
04/13 76.60 24.50 221 1.9 213.90 71.20 15
04/14 91.50 23.80 1.93 1.72 199.80 75.60 1.61
04/15 122.10 42.70 2.36 1.99 267.60 134.9( 2.02
04/16 112.20 30.00 1.96 1.75 319.20 151.2( 1.9
04/17 100.00 32.20 2.22 1.9 320.50 153.0d 1.91
04/18 91.10 28.00 2.15 1.86 301.00 147.4( 1.96
04/19 85.20 24.70 2.07 1.81 296.30 138.3( 1.88
04/20 75.80 25.70 2.31 1.96 282.40 133.8d 19
04/21 72.30 30.70 2.77 2.23 265.20 117.5( 1.8
04/22 67.30 24.40 243 2.03 261.90 114.6d 1.78
04/23 73.90 18.60 1.89 1.7 275.00 131.9C 1.92
04/24 71.80 15.10 1.71 1.58 257.80 129.60 2.01
04/25 62.40 14.40 1.8 1.64 240.50 112.3( 1.88
04/26 59.80 19.60 2.25 1.92 232.20 101.7d 1.78
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Table C1: Migration year 2002 outflow and spill at Lower Granite Dam and McNary Dam
and expansion factors used to upwardly adust PIT detections for spill. See Section 2.1.1 for
formulas.

Lower Granite Dam McNary Dam

Expansion Factor (using Expansion

Date Outflow Spil formulas 2.2a and 2.2b) Outflow Spil (Fjsci:]cg
(kefs) (kefs) Chinook Steelhead (kefs) (kefs) formula

Salmon Trout 2.2¢)
04/27 59.70 18.50 2.16 1.87 205.20 93.80 1.84
04/28 59.30 19.50 2.26 1.93 187.10 77.00 1.7
04/29 61.50 22.10 241 2.02 217.20 79.60 1.58
04/30 51.80 23.70 2.95 2.34 224.80 87.30 1.63
05/01 62.60 43.10 4.58 3.45 211.00 76.20 1.57
05/02 74.10 53.60 4.97 3.71 214.70 50.20 1.31
05/03 71.90 56.80 6.03 4.35 224.70 59.00 1.36
05/04 86.70 27.20 2.18 1.88 239.40 68.30 1.4
05/05 76.10 23.60 217 1.87 217.50 56.90 1.35
05/06 69.60 17.00 1.86 1.68 212.40 65.00 1.44
05/07 73.00 22.70 2.17 1.87 241.40 88.00 1.57
05/08 68.50 24.60 241 2.02 247.30 78.40 1.46
05/09 63.80 24.80 257 211 201.80 73.20 1.57
05/10 60.90 24.90 2.68 2.18 196.30 72.00 1.58
05/11 56.30 17.90 2.2 1.89 208.00 67.20 1.48
05/12 56.40 22.10 2.59 2.12 156.30 50.80 1.48
05/13 55.70 22.40 2.64 2.15 213.60 77.70 1.57
05/14 64.20 17.00 1.95 1.74 210.00 67.40 1.47
05/15 68.60 22.70 2.27 1.93 211.60 62.10 1.42
05/16 65.00 24.60 2.52 2.08 202.30 60.00 1.42
05/17 66.10 15.50 1.81 1.65 216.80 68.50 1.46
05/18 70.90 19.50 2 1.77 208.40 69.80 1.5
05/19 78.40 22.90 2.08 1.82 209.00 70.90 1.51
05/20 98.20 27.50 2.02 1.78 226.40 73.20 1.48
05/21 109.30 39.90 2.44 2.04 276.50 108.0( 1.64
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Table C1: Migration year 2002 outflow and spill at Lower Granite Dam and McNary Dam
and expansion factors used to upwardly adust PIT detections for spill. See Section 2.1.1 for
formulas.

Lower Granite Dam McNary Dam

Expansion Factor (using Expansion

Date Outflow Spil formulas 2.2a and 2.2b) Outflow Spil (Fjsci:]cg
(kefs) (kefs) Chinook Steelhead (kefs) (kefs) formula

Salmon Trout 2.2¢)
05/22 112.20 42.00 2.49 2.06 269.10 107.3( 1.66
05/23 102.00 34.40 2.3 1.95 273.20 113.4d 1.71
05/24 98.90 24.80 1.89 1.7 266.00 111.1¢ 1.72
05/25 92.50 22.30 1.84 1.67 241.80 103.1d 1.74
05/26 84.00 23.40 2.01 1.78 230.70 99.30 1.76
05/27 88.80 23.40 1.94 1.73 268.40 119.7( 1.8
05/28 95.70 23.30 1.85 1.68 276.30 114.90 1.71
05/29 111.50 37.80 231 1.96 295.10 133.3( 1.82
05/30 125.50 51.70 2.7 2.19 294.80 122.80 1.71
05/31 136.60 60.50 2.87 2.29 322.20 149.4( 1.86
06/01 136.70 61.10 2.89 2.31 345.20 171.0(¢ 1.98
06/02 131.50 57.10 2.82 2.26 300.40 129.4( 1.76
06/03 133.70 61.10 2.95 2.34 313.10 139.6( 1.8
06/04 120.40 60.30 3.2 2.5 358.30 193.2(¢ 2.17
06/05 115.10 68.90 3.83 2.93 376.90 221.5( 2.43
06/06 109.60 59.90 3.49 2.69 374.00 211.6( 2.3
06/07 107.80 53.10 3.15 2.47 344.80 184.1( 2.15
06/08 104.90 40.60 2.56 2.1 370.80 212.8( 2.35
06/09 89.60 29.20 2.24 1.92 332.60 163.5( 1.97
06/10 79.00 55.70 4.76 3.57 294.70 128.40 1.77
06/11 82.10 28.00 2.32 1.96 338.70 168.7( 1.99
06/12 75.00 23.10 2.15 1.86 297.80 145.2d 1.95
06/13 75.70 22.60 211 1.84 308.30 143.80 1.87
06/14 76.20 18.00 1.82 1.66 281.80 121.3d 1.76
06/15 77.60 22.90 2.09 1.83 306.08 134.8d 1.79
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Table C1: Migration year 2002 outflow and spill at Lower Granite Dam and McNary Dam
and expansion factors used to upwardly adust PIT detections for spill. See Section 2.1.1 for
formulas.

Lower Granite Dam McNary Dam

Expansion Factor (using Expansion

Date Outflow Spil formulas 2.2a and 2.2b) Outflow Spil (Fjsci:]cg
(kefs) (kefs) Chinook Steelhead (kefs) (kefs) formula

Salmon Trout 2.2¢)
06/16 82.30 19.80 1.84 1.67 271.00 98.00 1.57
06/17 94.30 27.30 2.07 1.81 297.70 141.1d 19
06/18 96.90 39.50 2.67 2.17 328.20 166.7( 2.03
06/19 99.40 40.50 2.67 2.17 345.70 179.5( 2.08
06/20 89.90 29.10 2.23 191 361.10 188.70 2.09
06/21 85.90 20.40 1.83 1.66 350.60 176.6( 2.01
06/22 79.70 4.90 1.17 1.15 323.10 149.80 1.86
06/23 87.10 11.30 1.4 1.36 305.20 135.0C 1.79
06/24 89.50 25.40 2.04 1.79 300.00 129.0( 1.75
06/25 91.50 25.20 2 1.77 295.70 121.90 1.7
06/26 83.10 8.00 1.28 1.26 308.10 135.7C 1.79
06/27 85.50 29.00 2.31 1.96 312.60 140.0d 1.81
06/28 84.40 36.30 2.8 2.25 344.00 181.40 2.12
06/29 81.70 19.50 1.83 1.66 344.20 173.3d 2.01
06/30 80.20 21.50 1.96 1.75 304.80 132.0( 1.76
07/01 68.70 36.90 3.43 2.65 308.60 139.5( 1.82
07/02 59.00 20.50 2.35 1.98 332.10 157.40 19
07/03 53.30 14.40 1.97 1.75 322.00 149.5( 1.87
07/04 52.30 18.70 241 2.01 313.00 140.9d 1.82
07/05 46.10 0.00 1 1 248.80 76.70 1.45
07/06 40.10 0.00 1 1 259.90 86.90 15
07/07 39.10 0.00 1 1 249.00 75.60 1.44
07/08 38.20 0.00 1 1 239.80 66.90 1.39
07/09 43.00 13.80 2.22 1.9 204.00 36.50 1.22
07/10 40.60 7.60 1.61 1.52 204.50 36.70 1.22
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Table C1: Migration year 2002 outflow and spill at Lower Granite Dam and McNary Dam
and expansion factors used to upwardly adust PIT detections for spill. See Section 2.1.1 for
formulas.

Lower Granite Dam McNary Dam

Expansion Factor (using Expansion

Date Outflow Spil formulas 2.2a and 2.2b) Outflow Spil (Fjsci:]cg
(kefs) (kefs) Chinook Steelhead (kefs) (kefs) formula

Salmon Trout 2.2¢)
07/11 42.90 10.90 1.9 1.71 259.70 90.10 1.53
07/12 43.80 27.50 4.05 3.08 248.10 77.10 1.45
07/13 42.10 9.70 1.8 1.64 267.80 97.30 1.57
07/14 38.00 0.00 1 1 263.60 94.30 1.56
07/15 37.10 13.80 2.48 2.06 219.60 55.10 1.33
07/16 37.20 5.40 1.45 14 215.40 49.90 1.3
07/17 36.40 0.00 1 1 258.70 85.40 1.49
07/18 36.50 0.00 1 1 242.60 71.70 1.42
07/19 32.20 0.00 1 1 205.30 36.00 1.21
07/20 30.90 0.00 1 1 232.30 60.70 1.35
07/21 33.20 0.00 1 1 225.90 56.20 1.33
07/22 30.40 0.00 1 1 226.60 66.40 1.41
07/23 31.40 0.00 1 1 209.80 53.30 1.34
07/24 31.50 0.00 1 1 195.70 36.70 1.23
07/25 31.40 0.00 1 1 191.40 26.50 1.16
07/26 30.20 0.00 1 1 158.10 4.00 1.03
07/27 27.00 0.00 1 1 161.70 6.70 1.04
07/28 29.00 0.00 1 1 153.50 9.40 1.07
07/29 28.30 0.00 1 1 169.50 14.40 1.09
07/30 26.10 0.00 1 1 180.80 24.20 1.15
07/31 31.60 0.00 1 1 175.10 28.30 1.19
08/01 25.90 0.00 1 1 165.30 4.40 1.03
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Appendix D
Historical MADs for RealTime 2002 Stocks With at Least Three Years Inclu-
sion in the Project, Including Fifteen Stocks of Wild Chinook Salmon and
Steelhead Trout Monitored and Forecasted at Lower Granite Dam, and Eleven
Runs-at-Large of Combined Wild and Hatchery Chinook, Coho, Sockeye
Salmon and Steelhead Trout Monitored and Forecasted to Rock Island and
McNary Dams.
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Table D.1: Historical MADS for all 2002 Realtime Stocks forecasted more than two years to Lower Granite Dam (LWG), Rock
Island Dam (RIS) and McNary Dam (MCN).

Portion of Year
Stock Name Dam Out- Hist

migration 1995 1996 1997 1998 1999 2000 200 Avg' 2002

First Half 5.6 8.6 1.4 1.4 7.0 4.8 5.6

Bear Valley Creek LWG Last Half 3.9 7.7 9.6 3.8 101 7.0 3.8
Entire Run 4.5 8.0 8.1 3.3 9.1 6.6 4.3

First Half 2.7 3.3 7.9 7.6 4.0 0.8 100 5.2 55

Catherine Creek LWG Last Half 6.6 6.1 7.1 8.8 7.7 7.6 54 7.0 3.4
Entire Run 5.6 54 7.4 8.4 6.2 52 65 64 3.9

First Half 26.8 0.4 2.6 9.9 18.0

Elk Creek LWG LaSt Half === === === 64 49 48 === 5.4 12.6
Entire Run 12.5 3.6 4.3 6.8 13.9

First Half 15.5 6.6 6.3 20.6 3.9 3.3 51 8.8 194

Imnaha River LWG Last Half 7.7 6.8 2.2 4.5 3.2 2.4 58 47 35.5
Entire Run 10.0 6.8 3.2 10.6 3.4 2.6 56 6.0 30.5

First Half 1.8 6.7 4.3 6.7

Johnson Creek LWG Last Half 6.4 9.6 8.0 6.1

Entire Run 4.8 8.7 6.8 6.4
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Table D.1: Historical MADS for all 2002 Realtime Stocks forecasted more than two years to Lower Granite Dam (LWG), Rock

Island Dam (RIS) and McNary Dam (MCN).

Portion of Year
Stock Name Dam Out- Hist.
migration 1995 1996 1997 1998 1999 2000 200 ¢ 2002
First Half 10 197 17 3.2 64 90
Lake Creek Lwe LastHalf - 118 61 3.6 3.3 —~ 62 83
Entire Run - - 102 87 3.2 3.2 - 63 84
FirstHalf 34 187 54 44 09 31 60 18
Lostine River WG | astHalf 36 4.3 3.9 8.1 2.8 30 43 35
Entire Run 3.5 9.5 4.4 5.8 2.1 3.0 4.7 3.0
First Half 6.8 2.1 45 15
Marsh Creek WG | astHalf - 3.0 3.0 —~ 30 127
Entire Run 4.0 2.8 3.4 8.4
First Half 2.7 20 163 2.8 2.8 21 48 51
Minam River WG | astHalf - 29 109 35 7.8 1.9 13 47 33
Entire Run - 2.8 8.3 7.8 5.8 2.2 16 48 41
First Half 8.6 9.6 6.0 6.6 0.9 15 47 54 100
SalmonRiver, SF LWG | isthalt 8.7 4.9 6.6 34 102 34 54 61 89
Entire Run 8.7 6.2 6.5 4.3 5.9 2.9 52 5.7 9.3
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Table D.1: Historical MADS for all 2002 Realtime Stocks forecasted more than two years to Lower Granite Dam (LWG), Rock
Island Dam (RIS) and McNary Dam (MCN).

Portion of Year
Stock Name Dam Out- Hist
migration 1995 1996 1997 1998 1999 2000 200 Avg' 2002

First Half 3.8 9.1 14.8 1.2 5.2 19.3 8.9 6.4

Secesh River LWG | ast Half 25 7.1 45 4.9 3.3 96 53 2.8

Entire Run 2.8 7.3 6.5 3.9 3.5 12.1 6.0 3.2

First Half 51 7.5 12.9 10.1 8.9 2.1

Valley Creek WG | astHalf 8.9 7.4 20 104 74 47

Entire Run 7.3 7.4 55 10.3 7.6 3.7

RealTime First Half 2.7 1.9 2.3 6.7 2.7 0.8 3.2 33 5.8
Select LWG

Composite Last Half 2.0 2.5 1.7 15 2.5 1.2 49 27 5.2

Entire Run 2.2 2.4 1.8 2.6 2.5 1.1 43 28 5.4

Wild PIT-tagged First Half 9.5 3.2 3.3 5.2 1.8
subyearling chinook LWG

salmon (SNAKER) Last Half 3.6 55 5.4 4.8 6.2

Entire Run 4.7 4.9 4.8 4.8 5.2

Wild PIT-tagged First Half 5.0 6.0 5.5 4.5
yearling chinook LWG

salmon Last Half 1.0 3.0 2.0 55

Entire Run 1.7 3.6 2.7 5.2
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Table D.1: Historical MADS for all 2002 Realtime Stocks forecasted more than two years to Lower Granite Dam (LWG), Rock

Island Dam (RIS) and McNary Dam (MCN).

Portion of Year
Stock Name Dam Out- Hist
migration 1995 1996 1997 1998 1999 2000 200 Avg' 2002
Wild PIT-tagged First Half 10.8 2.7 6.8 9.8
steelhead LWG Last Half 2.8 1.6 2.2 5.7
Entire Run 4.8 1.8 888 6.8
Passage-indexed First Half 3.97 6.8 5.4 8.67
wild and hatchery RIS
SUbyear“ng ChInOOk LaSt Half === === === === === 194 108 6.4 3.70
salmon Entire Run 2.90 9.1 6 5.71
Passage-indexed First Half 15.70 135 146 1.96
wild and hatchery RIS
yearling chinook Last Half 1.76 5.8 3.8 1.06
salmon Entire Run 5.04 7.7 6.4 1.30
Passage-indexed First Half 1.77 5.6 3.7 4.77
wild and hatchery RIS
coho salmon Last Half 0.50 3.2 1.8 1.10
Entire Run 1.04 3.7 2.4 2.13
Passage-indexed First Half 19.45 3.6 11.5 6.51
wild and hatchery RIS
sockeye salmon Last Half 16.23 159 16.1 4.55
Entire Run 16.96 128 14.9 4.99
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Table D.1: Historical MADS for all 2002 Realtime Stocks forecasted more than two years to Lower Granite Dam (LWG), Rock
Island Dam (RIS) and McNary Dam (MCN).

Portion of Year
Stock Name Dam Out- Hist
migration 1995 1996 1997 1998 1999 2000 200 Avg' 2002
First Half 10.83 9.7 10.3 4.12
Passage-indexed RIS
Wlld and hatChery LaSt Half === === === === === 207 13 1.7 2.14
steelhead Entire Run 4.47 41 43 2.76
Passage-indexed First Half 3.43 4.9 4.2 1.14
wild and hatchery ~ MCN
SUbyear“ng ChInOOk LaSt Half === === === === === 125 66 3.9 1.75
salmon Entire Run 1.57 6.3 3.9 1.66
Passage-indexed First Half 0.71 1.21 1 5.27
wild and hatchery ~ MCN
yearling chinook Last Half 0.55 7.12 3.8 1.1
salmon Entire Run 0.59 570 3.1 1.8
Passage-indexed First Half 0.88 2.84 1.9 1.79
wild and hatchery ~ MCN
coho salmon Last Half 0.66 2.43 15 1.15
Entire Run 0.72 2.55 1.6 1.40
Passage-indexed First Half 12.73 1.47 7.1 4.37
wild and hatchery ~ MCN
sockeye salmon Last Half 8.66 10.92 9.8 0.77
Entire Run 9.47 8.52 9 1.31
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Table D.1: Historical MADS for all 2002 Realtime Stocks forecasted more than two years to Lower Granite Dam (LWG), Rock

Island Dam (RIS) and McNary Dam (MCN).

Portion of Year
Stock Name Dam Out- Hist
migration 1995 1996 1997 1998 1999 2000 200 Avg. 2002
Passage-indexed First Half 3.80 15.14 95 9.96
wild and hatchery ~ MCN
Steelhead tI‘OUt I—aSt Half == - I === == 268 769 52 125
Entire Run 2.85 9.36 6.1 2.83
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