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EXECUTIVE SUMMARY

The objective of the East Bay Municipal Utility District’s Lower Mokelumne River Fisheries
Monitoring Program (monitoring program) is collection of information on the ecology and
management of anadromous salmonids and other fishes inhabiting the lower Mokelumne River.
This report provides summary data for fishes captured, assessments of the downstream migration
of juvenile fall-run chinook salmon and steelhead, and numbers of wild fall-run chinook salmon
coded-wire tagged at Woodbridge Dam during 1998-99.

Two rotary screw traps were fished between December 15, 1998 and July 31, 1999 at
Woodbridge Dam. Juvenile chinook salmon were the most abundant species captured. Non-
native cyprinids (minnows) and centrarchids (sunfishes) and native juvenile Pacific lampreys
were the next most abundant fishes. Young-of-the-year fall-run chinook salmon emigration
pattern was bimodal with a distinct peak for fry in February and an extended emigration of
smolts from April through June. Fry numbers diminished by mid-March. Most fry passing
Woodbridge Dam were recently “buttoned-up™ (with fully absorbed yolk-sac). The estimated
abundance of naturally produced chinook salmon (fry and smolts) was among the highest
observed during the past ten years, estimated at 1,535,439 (95% C.I. : 1,143,989 - 2,318,804).
Approximately 80% emigrated as fry and 20% as fingerling smolts.

Of 674 steelhead smolts (age 1+) captured from December 1998 through July 1999, 65% were
adipose fin clipped. Over 90% of smolt-sized steclhead were captured within one month of the
MRFI steelhead smolt release made in December. One hundred sixty-two YOY steelhead were
captured from April to July, moestly from June to July. An abundance estimate for YOY
steelhead migrating in June and July was approximated at 2,231 (95% C.1.;: 1,595 - 4 474).
Sixty-one juvenile kokanee salmon, presumed to have passed by Pardee and Camanche Dams,
were captured from April to June 1999,

River flows at Woodbridge Dam were about 500 cfs from December 1998 through January 1999,
Flood control releases increased flows to a peak of about 2,800 cfs during February followed by a
gradual decline to about 1,000 to 1,200 cfs by mid-March. Flows remained at these levels until
mid-June then stepped down to around 500 cfs by early July. Daily water temperatures at
Woodbridge Dam through the reanng and emigration season varied from 8°C early in the year to
18.5°C in June and July. No distinct associations were observed between the abundance of
juvenile salmon emigrants and the range of river flows and water temperatures experienced in
1999, Peak catches of fry were associated with storms and increased turbidity. Fry abundance
was coincident with the expected timing of their emergence from the redds peaking in late-
January/early-February. Fingerling-sized salmon smolts were observed in the traps after mid-
March as in past years. Smolts were abundant from late April through June, with peaks each
month during waxing and waning moon phases. During the peak migration period, salmon
smolts migrated mostly during the night. Little flow variation occurred duning the smolt
emigration and no specific conditions appeared to be associated with the patterns of migration.

Lower Mokelumne River Fisheries Monitoring Program:
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Page vii



From January 29 to July 31, 1999, 55,819 naturally produced chinook salmon were captured,
coded-wire tagged, and released at Woodbridge Dam. Approximately 35.000 of these were
tagged and released as fry or parr and 21,000 as smolts.

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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I. OBJECTIVES

This report addresses two objectives of East Bay Municipal Utility District's (EBMUD) 199899
Lower Mokelumne River Fisheries Monitoring Program:

> Monitor abundance and emigration timing of juvenile fall-run chinook salmon
(Oncorhynchus tshawytscha), steelhead (0. mykiss), and other fish species within the
lower Mokelumne River.

> Coded-wire tag wild chinook salmon fry and smolts migrating past Woodbridge Dam.

These objectives are integral to the ongoing collection of information on the ecology and
management of anadromous salmonids in the lower Mokelumne River (Figure 1). Specific tasks
performed in support of these program objectives during 1998-99 were:

> Monitor the daily abundance and downstream migration patterns of naturally produced
juvenile anadromous salmonids passing the Woodbridge Irrigation District Dam (WIDD).

> Monitor size and condition of emigrating juvenile anadromous salmonids and determine
the proportions of juvenile salmon emigrating as fry and as smolts.

> Evaluate juvenile anadromous salmonid emigration patterns related to environmental
factors (i.e., stream flow, water temperature, lunar phase, precipitation, water turbidity,
and time of day).

> Coded-wire tag (CWT) naturally produced chinook salmon smolts for ongoing
assessments of population-level responses to management actions and fishery recruitment
of the Mokelumne River fall-run chinook salmon stock.

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Repart
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II. METHODS
2.1 Downstream Migrant Trapping at Woodbridge Dam
2.1.1 Rotary Screw Fish Traps

Woodbridge Dam has been used as a trapping site for downstream migrant salmonids since
inception of EBMUD's Mokelumne River Fisheries Monitoring Program in 1990. This site,
about midway between the Delta and Camanche Dam, is downstream of the principal spawning
grounds (J. Setka, EBMUD, personal communication)., During December 15, 1998 until July 31,
1999, two 2.4-m-diameter rotary screw fish traps were fished in tandem immediately downstream
from Woodbridge Dam (Figure 2). The two traps were rigidly connected side by side. The trap
suspension and operation system at Woodbridge Dam was similar to that described by Vogel and
Marine (1994). When feasible, traps were positioned where the trapping cone rotation could be
maintained at a minimum of 4 revelutions per minute.

2.1.2 Fish Handling and Measurements

The fish traps were tended at least twice daily. This was generally done early in the morning and
late in the afternoon. During periods of high riverine debris loads and/or large catches of fish,
the traps were attended more frequently throughout the day. Fish captured were transferred from
the trap live boxes with dip nets to 20-liter (L) buckets filled with fresh river water. To facilitate
longer holding times (>15 minutes), acration was supplied to each bucket by an electric air pump
through airstones. Water temperatures were maintained during fish processing by partially
immersing buckets in a 100-L fiberglass flow-through holding tank with a flow rate of about 30-
L per minute. Fish were sedated in aerated river water with 30 to 50 mg/L of tricaine methane
sulfonate' buffered wAv with sodium bicarbonate. This formulation was selected for rapid and
short-term induction of a moderate level of sedation for most of the species captured
(Summerfelt and Smith 1990). All fish were identified to species (when possible) and
enumerated.

Up to 60 of each salmonid species captured during each trapping period were randomly sampled
for measurements of total length (TL) and fork length (FL) in millimeters (mm) and weighed in
grams (g) on an Ohaus CT1200 portable balance. Weighing was done in tared beakers of fresh
water set on the balance pan. Individual sedated fish were gently blotted on a moist sponge to
remove excess water before weighing to ensure measurement of true wet weight. These
measurements were recorded along with observations of external disease and injury. All adipose
fin-clipped salmon (indicating CWT implants) and salmon otherwise marked that were observed
among the fish counted or measured were recorded. After counting and measuring, fish were

"Finquel” formulation, sold by Argent Chemical Laboratories, Redmond, Washington.
Lower Mokelumne River Fisheries Monitoring Program:
1598-99 Task 2 (Downstream Migration) Monitoring Repart
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gently placed in a 20-L bucket of fresh, aerated river water or in a live car placed in the flow-
through tank to recover from sedation before being released downstream of the traps. Total
processing time for individual fish from sedation and measurement to recovery and release was
generally 15 to 30 minutes.

Surface water temperature was measured with a mercury-filled thermometer, water clarity was
measured with a secchi disk, and turbidity samples were collected at the trapping site each time
traps were attended. Any other relevant biological or environmental conditions potentially
affecting trap performance or fish behavior (e.g., incidence of predators, incidence of poaching,
debris loads in traps, changes in river flow, or spill configurations at Woodbridge Dam) were
recorded when observed.

2.1.3 Trap Maintenance and Debris Management

A floating debris deflecting boom was installed approximately 4 to 6 meters upstream of the
traps in March 1999 after flood risks subsided. Prior to this, tree limbs, floating lumber, and
other debris larger than about 40 cm long and 10 cm in diameter entrained into a screw trap
usually stopped rotation of the trap. These occurrences required increased trap inspection
frequencies and were most common during the stormy winter season and during increases in
discharges from Camanche Dam or adjustment of flashboards in Woodbridge Dam. Discarded
monofilament fishing line was also a periodic problem especially during episodes of illegal
fishing in the vicinity of the dam and traps during the spring and summer months. All debris and
fishing line were cleared from the trap at least twice daily and up to four times daily during heavy
accumulations.

Algal growth on the perforated rotating cone of the traps was removed by brushing all surfaces as
often as twice daily. This algal growth occurred predominantly during the late spring and
summer months.

Seals between the interior of the live boxes and the moving parts of the traps were inspected
regularly to ensure proper fit and sealing. A vegetable oil-based lubricant was periodically
applied to nylon bushings that bear the rotating axle shaft of the trap.

2.1.4 Trap Calibrations for Abundance Estimates

Fish capture efficiency of the rotary screw trap system was measured at twenty-four intervals
during the monitoring period to encompass the range of changes in fish sizes, river stage,
turbidity, and Woodbridge Dam spill conditions. Hatchery-reared (Mokelumne River origin) and
wild juvenile salmon were used for 23 of these mark-recapture tests. Hatchery-reared steelhead
(from MRFI) were used in one test. All hatchery-reared fish used were marked with a caudal fin
clip. Wild fish used for this assessment were subsampled from those adipose fin-clipped and
coded-wire tagged for another task of this investigation. Caudal fin clips were made by excising
a small portion (< 1mm) of the upper or lower lobe of the caudal fin while the fish were sedated
Lower Mokelumne River Fisheries Monitaring Program:

1998-99 Task 2 (Downstream Migration) Monitoring Report
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(ca, 70 to 100 mg/L tricaine solution). Fish were allowed to recover in cylindrical 25-L PVC live
cars (30 cm diameter, 40 em long with soft nylon 2-mm Delta mesh covered ends) placed in a
protected refuge in the low-stage fishway for 6 to 24 hours before their release for the tests. A
sample of 30 to 50 fish from each release group was measured for FL and examined for mark
quality before release.

Paired test releases, one during daylight (1-hour after sunrise to 1-hour before sunset) and one
during night time (*-hour after sunset to s-hour before sunrise), were generally made for each
trap efficiency measurement interval. Marked fish were released at the crest of the spill over
flashboards on Woodbridge Dam, or near the fishway discharge (Figure 2). Fish released into the
spill crest were liberated on the spill crest’s falling portion so that none escaped upstream into
Lake Lodi. These release groups were divided into four or five groups of approximately equal
sublots and released across the entire width of the dam's spillway. The hydraulic head
differential between the upstream and downstream side of the dam ranged from zero to about
2.5m. We assumed that the release distance from the trap and the spill configuration of the dam's
discharge allowed fish to seek a preferred portion, or natural migration route, or to mix to a
homogeneous distribution within the river flow before encountering the traps.

Standard mark-recapture ratios, m/ M, where m = number of marked fish recaptured, and M =
number of marked fish released, were used as measurements of trapping efficiency (TE).

2.2 Abundance and Timing of Emigration

The numbers of each salmonid species within each age class captured were stratified by day and
night and compiled daily. Morning (night) and afternoon (day) trap capture numbers were
combined to provide daily totals. Daily counts were compiled into weekly totals for several
analyses. Qutmigrant young-of-year (YOY) chinook salmon and steelhead abundance estimates
were generated from trapping efficiency results. Diurnal (4,)and nocturnal (4,)abundances were
estimated daily using the day and night trap efficiency rates, respectively, and summed to
produce daily total abundances (A4y) as follows:

A,=Cy/TE,; and; A,=C./TE,

where,C, and C, are day and night trap catches, respectively; and, TE, and TE, are day and night
trap efficiency estimates, respectively.

S0, Ay = A+ A,

For each day, nocturnal abundance estimates included fish passing during the full darkness and
the crepuscular periods (dusk and dawn) of the preceding night; and, diurnal abundance estimates
included fish passing during full daylight, generally 1 to 2 hours after sunrise until 1 to 3 hours
before sunset.

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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Confidence intervals for each day and night abundance estimate were generated using the upper
and lower 95% confidence limits approximated from a binomial distribution for each trap
efficiency used. Ninety-five percent confidence limits for trapping efficiency estimates were
computed as,

lower 95% confidence limit for TE,, (LCL,)) = TE,, -1.96 V[TE w(1-TE,)/M,)]; and
upper 95% confidence limit for TE,, (UCL,)=TE, +1.96 J[TEW{I -TE,))/M_,)],
where, estimated variance of TE,, = [TEW(LTEW}JHM l;

the subscript p notation refers to a specific diel period, day or night. Therefore, low and high
values of the confidence interval for each abundance estimate were computed as,

Ay = Cp/ UCLy,y and; Ay = Cp )/ LCL ), respectively.

Rotary trap abundance estimates were summed with the numbers of salmon captured in the
fishway-installed downstream migrant traps to generate daily abundance estimates for years when
these traps were operated.

2.3 Fish Size and Condition

Sizes (FL, TL) and weights of fish were obtained from subsamples of up to 60 for salmonids and
15 for non-salmonids each day. Fulton's Condition Factor, given as (100 x weighthLaj by
Bagenal and Tesch (1978), where weight is in grams and TL is in millimeters, was computed for
the salmonids. Daily and weekly averages for FL, TL, weight, and condition factors were
computed and analyzed. Salmon fry were classified as those with FL <50 mm based on a general
size criterion for ocean-type chinook salmon throughout their range (Healy 1991). Classification
of other juvenile life stages generally followed that provided by CVPIA's Comprehensive
Assessment and Monitoring Program draft protocols (USFWS 1997). The parr stage was
characterized as salmon between about 50 mm and 70 mm FL with distinctive parr markings and
robust body form. Smolt stage salmon were characterized as salmon greater than 50 mm FL with
a distinct silvery appearance, faint or indistinct parr markings, easily dislodged scales, and a more
slender body form than the parr. Steelhead life stages were similarly characterized as to
appearance, but within the following size ranges: FL. <30 mm for fry, 50 mm<FL <200 mm for
parr, and FL=150 mm for smolts. Discrimination between parr and smolts within their
overlapping size ranges was made using the external morphological characteristics,

Injuries on trapped fish were described, recorded, and compiled daily, as well as the numbers of
dead fish found in the traps. Incidents of injury and mortality were examined with regard to
effects of predators, debris fouling of the traps, and other conditions that may have contributed to
their occurrence.

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 {Downstream Migration) Monitoring Report
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2.4 Physical Environmental Data

Daily environmental data for the period December 1998 through July 1999 were obtained from
the following sources:

. River Flow passing Woodbridge Dam: U.S. Geological Survey (USGS) gauging station
(11325500) on the Mokelumne River located downstream of Woodbridge Dam near
River Kilometer 60.

. WID's Canal Diversions: USGS gauging station (11325000) located in the canal near the
point of diversion at Woodbridge, California.

. Local Watershed Precipitation; National Weather Service field data collection station at
Camanche Dam, San Joaquin County, California; and a Campbell Scientific Instruments
meteorological datalogger’ at Woodbridge, California.

: River Temperature at Woodbridge Dam: Ryan Model RTM 2000 thermograph® installed
in pool No. 6a of the low-stage fishway or pool No.15 of the high-stage fishway and
surface temperatures generally measured twice daily, in the morning and in the afterncon,
with a mercury-filled thermometer.

. Water Turbidity: Secchi depth visibility measured twice daily in the river channel off
downstream end of screw traps, or in Lake Lodi immediately upstream from spillbay 1 at
Woodbridge Dam. Turbidity, in nephelometric tubidity units (NTU), was measured using
a Hach® turbidimeter on water samples collected twice daily at Woodbridge Dam,

. Lunar Age and Regional Sunrise/Sunset Timing: [998/1999 Old Farmer's Almanac,
Yankee Publishing Inc., Dublin, New Hampshire.

o Sacramento-San Joaquin Delta Water Conditions: U.S. Bureau of Reclamation. Central
Valley Operations Coordinating Office, Sacramento, California and California
Department of Water Resources, Sacramento, California.

2.5 Coded-Wire Tagging of Wild Juvenile Salmon at Woodbridge Dam Trap Site

Naturally produced juvenile salmon >36 mm FL captured in the traps were coded wire tagged
from January 25 through July, 1999. A 3-meter long Wells Cargo® trailer outfitted with two

*Campbell Scientific Instruments, Inc., Logan, Utah

*Ryan Instruments Inc., Redmond, Washington
Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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marking stations, each with a NMT* Mark IV tagging machine, quality control device (QCD).
and recirculating anesthetic bath, and a flow-through fiberglass holding tank supplied with
pumped river water was stationed at the trapping site. Fish were tagged with 1 mm (full tag) or
Y2 mm (half tag) binary CWTs (microtags) injected by the tagging machine into the head cartilage
and marked by excision of the adipose fin using Miltex® fine-tipped surgical scissors. Fish were
handled, as previously described for fish handling and measurement, with the additional -
procedures of injecting CWTs, excision of the adipose fin, and passing fish through a QCD or
field microtag detector to ensure tag implantation before their placement into a recovery tank of
fresh, flowing river water. After recovery, fish were released approximately 100 m downstream
from the trap.

The quality of tagging and latent mortality associated with handling during tagging were assessed
at eleven intervals. Approximately, 30 tagged fish were placed in 25 L. PVC live cars (previously
described) at densities of about 10 fish per live car and held in a protected area of the fishway for
5to 7 days. The live cars were checked daily for mortalities. At the end of the holding period,
all fish were mildly sedated with tricaine (ca. 30 to 50 mg/l), examined for quality of the adipose
fin clip, and passed through the microtag detector to confirm tag retention. Afier this procedure,
all fish were released as previously described.

2.6 Coded-Wire Tag Summaries and Assessment

Data for wild tagged fish included initial numbers of fish tagged, tag retention, post-tagging
mortality, size of fish at time of release, dates of release and release objectives. These data were
submitted to CDFG in their reporting format during August 1999. Tagging data for wild salmon
marked as part of Task 2 are presented in this report.

“Northwest Marine Technologies, Shaw Isiand, Washington,
Lower Mokelumne River Fisheries Maonitoring Progran:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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III. RESULTS AND DISCUSSION

3.1 Fish Abundances Monitored at Woodbridge Dam

3.1.1 Numbers of Fish Trapped -

Trapping was conducted from December 15, 1998 until July 31, 1999 at Woodbridge Dam.
Appendices A and B provide daily records of traps used, trapping effort, and the numbers of
Juvenile fall-run chinook salmon and steelhead captured. Table 1 shows the monthly frequencies
for thirty-two species captured at Woodbridge Dam. Juvenile chinook salmon were the most
abundant species. Non-native cyprinids (minnow family) and centrarchids (sunfish family), and
native Pacific lamprey (Lampetra tridentata) and prickly sculpin (Cottus asper), were the most
abunadant non-salmonid species. In general, juveniles of the species captured dominated the
catch. But, some adults of the smaller sized species, such as prickly sculpin, golden shiner
(Notemigonus crysoleucas), and the smaller sunfishes were also frequently captured. Relatively
large numbers of age 1+ steelhead were captured during December afier MRFI made releases
downstream of Woodbrnidge Dam. Few age 1+ steelhead were captured after December, Sixty-
five percent of all yearling steclhead captured had clipped adipose fins indicating their hatchery
origin.

Trapping mortality of salmon fry was high (20 to 50%) on several days in February during rising
river flows and excessive debris accumulations in the traps (Appendix A). Overall, trapping
mortality was typically less than 1%.

3.1.2 Abundance Estimates for Downstream Migrant Juvenile Salmonids

Abundance estimates for YOY fall-run chinook salmon were based on 23 trap calibration
intervals during the season (Table 2). Sixteen of nineteen paired day and night trap efficiency
tests resulted in significantly different (Chi-square, 1 df, ¢<0.05) day versus night trap
efficiencies. When diel efficiencies were different, traps were more efficient during the day for
fry (FL =50mm) and during the night for smolts (FL>50mm). So, daily abundance estimates
were stratified by day and night time periods for computations.

Abundance of YOY steelhead was estimated for June and July based on a modest increase in the
numbers trapped during these months. Trapping efficiency for YOY steelhead was tested once in
July using hatchery reared steelhead from MRFI (Table 2). Similar to salmon for this period,
trap efficiency for steelhead was signficantly greater at night. However, the efficiency values for
steelhead were significantly different from those for salmon (Chi-square, 1 df, a<0.05).
Therefore, daily steelhead abundance estimates for June and July were based on its species
specific trap efficiency and stratified by day and night.

Lower Mokelumne River Fisheries Monitoring Program:
F998-99 Task 2 (Downstream Migration) Monitoring Report
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Table 1. Numbers of each fish species captured at the Woodbridge Dam trap site from

December 16, 1998 through July 31, 1999.

Species  Life Stage Dec Jan Feb | Mar v E*Eﬁg.; 1 a Il
Chinook Salmon YOV 59 862 40,295 | 9653 3,706 9,320 3,579 104
(Onearkynchkus tshawyischa)
Age 1+ 3 7 2 3 3 0 ] o
Rainbow Trout/Steclhead YO 1] i} ] 0 2 B g5 57
( Omcorfynchus mykiss)
Age 1+ 545 72 15 6 21 8 5 2
adipose-fin clipped | 354 GE] 10 | 5 1 1 1
Kokanee Juvenile a ] 0 ] 24 32 3 Q
{Oncorhynchus rerka kennerlyi)
Brook Trout Adult ] 1 0 0 0 0 0 0
(Salvelinus fontinalis)
Pacific Lamprey Juvenile 2 22 1,463 90 o4 3l 8 3
{ Lampetra tridentata)
Adult 0 0 0 0 4 [ C | 2
Sacramento Sucker Juvenile l 1 1 | 0 0 1 2
(Catosiomus occidentalis)
Bluegill Juveniie 15 8 29 267 5 3 2 0
{Lepomis macrochirus)
Adult 17 10 3 16 22 15 g 7
Largemouth Bass Juvenile 0 0 0 0 0 16 16 [}
[Micropterus salmaides)
Adult 1 1 0 0 2 1 0 1
Striped Bass Juvenile 0 ] 0 0 0 0 0 1
(Morome saxatilis)
Adult 0 1] 0 0 0 I 5 0
Spotted Bass Tuvenile 4 4 6 3 0 54 417 142
( Micropterus punciuiaius)
Adult 2 1 0 0 0 2 0 0
Redear Sunfish Juvenile I o 1 0 0 0 1 0
(Lepomis microlophis) )
Adult 3 0 0 1 £ 13 4 1
Green Sunfish Juvenile 0 0 0 1 0 0 0 0
(Lepomis cyanellus)
Adult 0 a ] l ] 0 1 0
Prickly Sculpin Juvenile a 38 43 167 70 102 1,531 214
(Cottus asper)
Adult 11 29 33 &0 24 & 1 0
Black Crappie Tuvenile 12 16 ] & 1] 0 ¥ 0
{ Pomoxis nigromaculatus)
Adult 2 2 0 | I 1 1 ]

Lower Mokelumne River Fislheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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Table 1. Numbers of each fish species captured at the Woodbridge Dam trap site from

December 16, 1998 through July 31, 1999 (continued).

Species Life Stage Dec | Jan Feb | Mar | Apr | May Jun Jul
Channel Catfish Juvenile | 0 0 I 1 0 I 0
(Jetalurus punciatus)
White Catfish Juvenile ] 0 1 3 2 1 =] )
(Ameiurus catus)

Adult 0 0 0 0 1 0 0 0
Brown Bullhead Juvenile 0 0 0 0 0 1 0 0
(Ameiurus nebulosus)

Adult 0 0 ] | 0 ] 0 0
Black Bullhead Juvenile 0 1 0 0 0 0 0 0
(Ameiuris melas)
Carp Juvenile 2 3 0 1 0 0 10 3
(Cyprims carpio)

Adult 0 1 1 a 0 0 0 0
Golden Shiner Juvenile il 44 15 5 10 I 2 g
(Notemigonus crysolencas)

Adult 2 9 & 0 2 3 1 1
Hitch Juvenile 22 159 23 3 g 1 2 38
(Lavinia exilicauda)

Adult 2 2 3 1 0 0 5 4]
Sacramento Blackfish Adult 0 0 0 0 1 0 0 0
{Orthodon microlepidotus)
Threadfin Shad Juvenile 0 0 3 o 0 0 0 )
(Dorosoma pefenegnse)

Adult 0 0 0 0 } | 0 0
Bigscale Logperch Adult 0 1 0 1 0 0 0 0
{Percina macrolepida)
Tule Perch Juvenile 0 0 i} 1 0 1 0 0
{ Hysterocarpus fraski)

Adult L 1 1] 5 2 3 3 ]
Mosquitofish Juvenile I 0 1 1 0 0 0 0
{Gambusia affinis)

Adult o 0 3 l 0 ] 0 0
Unknown Smelt Adult 1 0 1 6 0 0 0 0
(Hypomesus sp. )

Lower Mokelumne River Fisheries Monitoring Program:
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Average trapping efficiencies for YOY salmon were computed for relatively homogeneous time
intervals when multiple tests were performed. A time interval was considered homogeneous
when river flow, turbidity, spill configuration, fish size, number of traps in service, and
observations of predators did not change appreciably. Trap efficiency tests were applied as
shown in Table 3.

Table 3. Monitoring intervals and 95% confidence limits for trap efficiencies used to
estimate abundance of YOY fall-run chinook salmon and steelhead emigrating from the
Mokelumne Rwer durmg December 1998 through July 1999

. S Dv.efr;li. 'i'mppngEﬁmeumes {95%{: I) River Flows
I“?‘?fﬁil'?“ﬂféif?ﬁﬂ-d Tﬁ-’ﬂf‘f???%gl‘%-?fﬂ%sﬁ_ - Ngw | ©D)
' . Gk Sl
12/15/98 - 02/02/39 [=2:3 0.331 (0.305-0.357) | 0230 (0.226-0274) 4359 - 608
02/03/99 - 02/08/99 4 0.147 (0.1 17-0.177) | 0.067 (0.043-0.085) 624 - 860
02/09/99 - 03/10/9% 5,6 0.054 (0.041-0.067) | 0.025(0.016-0.034) | 1.670-2.900
03/11/99 - 03/31/99 7.8 0.236(0.207-0.265) | 0D.112{0.090-0.134) | 1,000 - 1,820
04/01/99 - 04/11/59 9 0.133 (0.100-0.166) | 0.091 (0.063-0.119) | 1,000-1.120
04/12/99 - 05/13/99 10, 12 0.126 (0.103-0.149) | 0.084 (0.065-0.103) | 923-1,110
05/14/99 - 05/31/99 14, 15, 16(n), 17(n) 0.059 (0.051-0.067) | 0.074 (0.067-0.081) 897-918
06/01/99 - 06/15/9% 18(n}. 19 0031 {0.013-0.049) | 0.125{0.118-0.132) 685 - 934
06/16/99 - 06/30/59 20,21 0.002 (<0.001-0.003) | 0.098 (0.078-0.118) g0 - 700
07/01/99 - 07/31/99 20,21, 22(d), 24 0.002 (<0.001-0.004) | 0.099(0.082-0.116) 452 - 644
: :  Seethopd '
06/01/99 - 07/31/99 23 0.017 (0.005-0.029) | 0.089 (0.062-0.116) | 452 - 934
(n) - night only values used; (d) - day only values used.

Each day’s diurnal and nocturnal abundance estimates and associated 95% confidence intervals
were summed to produce daily total juvenile salmonid abundances and confidence intervals. The
daily diurnal and nocturnal estimates of abundance, associated mean trap efficiencies, and
periods of estimation used to compute the overall abundance estimates are provided in
Appendices C-1 and C-2. Daily abundance estimates should be considered indices of relative
abundance for salmon and steelhead outmigrating past Woodbridge Dam (versus passing the
rotary trap location), since all trap efficiencies are determined from marked fish released along
the spill and fishway discharge of the dam.

From December 16, 1998 through July 31, 1999, an estimate of 1,535,439 naturally produced
YOY chingok salmon passed the Woodbridge Dam trap site. The 95% confidence interval for

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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this abundance estimate ranged from 1,143,989 to 2.318.804. Young-of-year steelhead were
observed infrequently and in low numbers from April through May; however, numbers increased
modestly during June and July allowing estimates of their abundance. Approximately, 2,231
(95% C.1.: 1,595 - 4,474) YOY steelhead were estimated to migrate past Woodbridge Dam
during June and July 1999 (Appendix C-2).

3.2 Timing of the Downstream Migration of Juvenile Salmonids

Juvenile fall-run chinook salmon (BY98) exhibited a bimodal pattern of emigration in the lower
Mokelumne River during 1999 (Figures 3 and 4). Fry (FL<50mm) migrated in substantial
numbers past Woodbridge Dam during February and early March followed by relatively few fish
from mid-March through April. Larger juvenile salmon were observed to start emigrating around
the first of April. These juvenile salmon were composed almost exclusively of smolts
(FL=50mm, very silver in coloration with fading parr markings) suggesting the beginning of a
purposeful smolt emigration (Figure 5). This rapid switch from fry to smolt migrants in early
April has been observed for Mokelumne River fall-run chinook salmon during recent years
(Vogel and Marine 1994, 1996, 1998a.b, 1999a.b).

Abundance estimates indicate that about 80 percent of the BY98 natural production emigrated as
fry during 1999. Similar proportions of fry emigrants were observed in 1997 and 1998. Priorto
1997. proportions of outmigrating fry were lower (Vogel and Marine 1999)°. The fry migration
period, oceurring principally during the latter part of January through March, was comparable to
that observed in previous years (Vogel and Marine 1999a.b). It is common to observe some
proportion of a juvenile chinook salmon population to disperse downstream from the spawning
grounds shortly after emergence (Healey 1991, Kjelson ef al. 1982). Temporally bimodal fry-
smolt emigration patterns are characteristic of ocean-type chinook salmon populations, especially
in rivers with productive estuaries (Healey 1991). Hydrologic conditions have been observed to
have a great influence on the magnitude of the fry emigration in the Sacramento River with a
greater proportion of fry emigrating from upstream river reaches during wet winters with high
river flows than during drier years (Vogel ef al. 1988). However, the destiny of these early
migrating fry varies among populations, according to Healey (1991); while some migrate directly
to estuaries, others may simply relocate to other suitable freshwater habitat along the river's
length.

Yearling-sized chinook salmon were captured and observed at Woodbridge Dam during
December 1998 through April 1999, although not in any significant abundance (Table 1), These
fish all appeared to be residualized hatchery reared fall-run chinook salmon that were released in
October 1999. Juvenile O. mykiss (steelhead/rainbow trout) were not very common at any time
during the season except during a one month period following the release of hatchery-reared

*Downstream migrant trapping has begun on different dates among years. However, since traps were operating by
mid-January in most years, and fry are not very abundant until after mid-January in years with early trapping data,
we believe comparisons of relative fry abundance between most years can be made with appropniate qualification.
Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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Week Ending Date
Abundance —@- Average FL

Figure 5. Estimated weekly abundance and average size of YOY fall-run chinook salmon
a;%u;teelhead passing Woodbridge Dam from December 16, 1998 through July 31, 1999.



steelhead smolts at New Hope Landing in December 1998 (Table 1). YOY O. mykiss fry were
first captured in low numbers in April (Table 1). The abundance of parr-sized O. mykiss
increased modestly in June and July 1999 (Figure 3, Appendices B and C-2).

3.3 Size and Condition of Downstream Migrant Salmonids

Daily records of average TL, FL, weight, and condition factor, as well as the range of lengths and
weights of salmonids captured at Woodbridge Dam are provided in Appendix D-1 and D-2.
Figure 6 shows the mean and range of total lengths for YOY fall-run chinook salmon based on
sampling from December 16,1998 to July 31, 1999. Approximately 80 percent of BY98
production emigrated past Woodbridge Dam as fry and 20 percent as smoli-sized salmon (Figure
5 and Figure 6). As in past years (Vogel and Marine 1994, 1996, 1998a b, 1999a), the number of
smolt-sized subyearling salmon increased abruptly after mid-March, signaling the onset of the
smolt emigration. Smolt-size salmon predominated catches from the week nearest April 1
through the end of season, although small numbers of fry were observed through the end of
April. The size of smolts increased gradually for the duration of the season after the onset of this
phase of the emigration.

The condition factor of emigrating salmon fry ranged from about 5.1 x 10~ to 9.0 x 10, with the
vast majority ranging from about 6.0 x 10" to 6.5 x 10* (Figure 7). Yolk-sac fry less than 40mm
FL occurred among the earliest emigranis in January and February. Most fry captured during
March were post-absorptive (i.e., little to no yolk-sac remaining) fry/parr dominated by fish
between 40mm and 50mm FL characterized by increasing condition factors. The abrupt
occurrence of large parr and smolt sized salmon in the traps affected increases in the means and
the ranges of size and condition measurements during March (Appendix D-1). The size of
smolts migrating by Woodbridge Dam increased throughout the smolt migration. Average
condition factor varied, but generally increased over the duration of fry and smolt emigrations
(Figure 7). An exception to this trend was a moderate decline in condition factor during April
and early May that coincided with increased captures of smolt-sized salmon. This event was
followed by a slow but continuous increase in condition factor during the remainder of the
season. This pattern of change in condition factor between the fry/parr and smolt life stages of
anadromous salmonids is observed annually in the Mokelumne River and widely throughout
their range. The rather abrupt reduction in “plumpness” characterized by declining condition
factor is thought to reflect a change in overall bioenergetic balance associated with the metabolic
rigors of salmonid smoltification, as well as, adaptive morphologic changes for life in the ocean
(Hoar 1988).

Of 162 YOY O. mykiss captured, approximately 20% were fry (FL<50mm) captured from April
through June. And, the majority of YOY O. mykiss, which were captured from June through July
were classified as parr ranging from 50mm to 100mm FL (Appendix D-2).

Lower Makelumne River Fisheries Monitoring Programe:
1998-99 Task 2 (Downstream Migration) Monitoring Report
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3.4 Effects of Physical Environmental Conditions on Downstream Migrants
3.4.1 Diel Periodicity of Fish Migration Past Woodbridge Dam

The diel migration patterns of juvenile chinook salmon and steelhead passing Woodbridge Dam
are shown in Figure 8. The majority of fish emigrated at night during peaks of migration for both
species. Day time migration abundance dominated, however, during June and July for both
species. However, this pattern may be an artifact of low total daily fish numbers and low trap
efficiencies during these later months. Crepuscular peaks in passage have been documented
during diel synoptic surveys conducted in past years (Bianchi et al. 1992, Vogel and Marine
1998b, 1999a,b), and fish passing during these hours are included in the night time passage in
Figure 8.

3.4.2 Water Temperature, River Flow, Rainfall, Turbidity, and Lunar Phase

Daily average river flow, water clarity and turbidity, and water temperatures for the Woodbridge
Dam trap site are provided in Appendix E. Daily rainfall at Camanche Dam, rainfall and
barometric pressure at Woodbridge, California, lunar phase and times of sunrise and sunset are
included in Appendix E.

Figure 9 shows the daily river flow, Woodbridge Canal diversions, periods of rainfall and
turbidity, and barometric pressure at Woodbridge Dam. River flow levels were primarily related
to changes in releases from Camanche Dam. Turbidities varied with transient increases during
periods of rainfall and river stage changes. January and February storms were associated with the
highest turbidities.

Figure 10 shows the hourly water temperatures recorded at the trapping site. Diel fluctuations in
water temperatures varied through the season from less than 0.5°C in December and January
increasing to about 2°C in June and July. We computed mean daily water temperatures for
comparison with the abundance of downstream migrating salmon (Appendix E).

Some researchers have reported that juvenile salmon emigrations tend te occur in multiphasic
peaks or pulses; these pulses may correspond to changes in flow, increased turbidity, and other
hydrologic and ecologic conditions (Kjelson ef al, 1982, McKeown 1984, Vogel 1989, Healey
1991). We examined potential migratory responses to river flow, turbidity, water temperature,
lunar phase, and precipitation in Figures 11 and 12. As in past years, no general associations of
migration abundance corresponding to specific individual factors were apparent. Nor were any
environmental thresholds for migratory responses identified. Peak daily catches of fry were
frequently, but not always, associated with storm events and increased turbidity. However, the
magnitudes of rainfall and increased turbidity were not associated with the magnitude of fish
abundance. Most changes in migrant abundance appeared to be associated with season or size.
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Figure 11. Estimated daily abundance of YOY fall-run chinook salmon passing
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Figure 12. Estimated daily abundance of YOY fall-run chinook salmon passing Wmdbndge Dam
compared with daily water temperatures, lunar cycle, and daily rainfall measured from December 15,
1998 through July 31, 1999 (Abundance values that exceed scaie are presented in numeric form).
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The relative importance of fish size, or life stage, on emigration is illustrated by the apparent size
threshold response denoting the abrupt onset of migrating smolts in April (Figure 5). This
“threshold response”™ is supported by observations of increasing numbers of smolt-sized salmon
during April with relatively few intermediate sized salmon (40 - 50 mm FL) occurring in the
traps after the subsidence of fry emigration in March. The relative influence of size (FL) on
migration patterns of subyearling chinook salmon has also been noted for the mid-Columbia
River, where size was found to be the most important determinant of migration rate among
several likely factors including river discharge, water temperature, and season (Giorgi et al.

1997).

3.5 Comparison of Annual Juvenile Fall-Run Chinook Salmon Downstream Migrations
During 1990-1999

Data from ten consecutive monitoring seasons for juvenile chinook salmon emigrating from the
Mokelumne River have been compiled for 1990 -1999. Outmigration monitoring methods have
changed and have been refined over the years. Outmigration is monitored solely through the
fishways under low flow conditions, with use of rotary fish traps when flows are higher, and with
combinations of the two methods at intermediate flows. During 1990 -1992. only the fishway
traps were used for smolt monitoring. During 1993 - 1999, rotary traps were used for all or
portions of the season. And in 1994 and 1997, the fishway traps were fished during portions of
the season, at times in combination with the rotary traps. Because of these differences in
methodologies between years, direct comparisons among years must be made with some
qualifications. However, certain generalized comparisons between years are possible.

The timing of juvenile chinook salmon emigrating past Woodbridge Dam for each year since
1990 is presented in Figures 13 through 15. Downstream migrant monitoring was started in mid-
December during the 1997-98 and 1998-99 seasons. This was approximately 3 to 6 weeks earlier
than in most other seasons, except for 1993-94 when monitoring started in October 1993.

Salmen fry were intermittently observed in small numbers as early as mid-December in 1997-98
and 1998-99 with fry numbers increasing after mid-January in both years. This pattern contrasts
with 1993-94 when outmigration monitoring was continuous from October through July. Few
fry at all were captured migrating by Woodbridge Dam during that year (Figure 14). If the
patterns for 1994 (a dry year), 1999 (a normal to above normal year), and 1998 (a wet year)
reflect a normal range of fry emigration in the Mokelumne River, then past years with monitoring
start dates by the third week in January may be compared for juvenile fall-run chinook salmon
emigration timing and relative abundance.

Although fry emigrant abundance varies, it has dominated that of smolts for each year since
1995. This pattern differs from the emigration timing exhibited in 1993 and 1994 (Figure 14).
The onset of smolt emigration begins during late March to early April. The peak of smolt
emigration varies within about +2-3 weeks during May and June, but the duration of this
migration period varies between years. River flows during 1990, 1991, 1992, and 1994 were
substantially lower during the principal migratory period than river flows in 1993 and 1995 to
1999 (Bianchi et. al. 1992, Vogel and Marine 1994,1996, 1998, 1999a.b). Water temperatures
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recorded in 1991 and 1992 at Woodbridge Dam were approximately 0.5 to 3 °C higher than
during comparable periods in later years (Bianchi er. al. 1992) . Water temperature data for 1990
were not available. Higher daily water temperatures during the early part of the smolt migration
period may partially account for the earlier smolt-sized salmon outmigrations observed in 1991
and 1994 (data in Bianchi et. al. 1992, Vogel and Marine 1994, 1996, 1998a,b, 1999a.b).

Natural production of BY98 juvenile fall-run chinook salmon emigrating from the Mokelumne
River, estimated at 1,535,439 (~1,232,958 fry and ~302,481 smolts), was the second highest
production estimate since BY89. The past ten years of data are sufficient to suggest that the
timing of fry and smolt emigrations is fairly consistent but the magnitude of the numbers of fry
migrants varies to a greater extent than that of smelts. This phenomenon is observed elsewhere
in the range of chinook salmon, such as the Big Qualicum River on Vancouver Island where
numbers of emigrating fry may vary by as much as 100-fold annually but emigrating smolts by
only as much as 10-fold (Lister and Walker 1966).

3.6 Wild Chinook Salmon Smolts Coded-Wire Tagged at Woodbridge Dam

Appendix A provides a daily record of the numbers of wild fall-run chinook salmon fry/parr and
smolts captured, coded-wire tagged. and released at Woodbridge Dam. Additional relevant data
are provided in Table 4. Fish were tagged from Janauary 29 until July 31, 1999. Six microtag
codes were used during the season to tag 55.819 fish (Table 4). We marked and released
approximately 35,000 fry/parr from January until April and 21,000 smolts from March through
July,

Latent post-tagging mortality ranged from 0% to 4% with 8 fish out of 430 held that died in 11
separate tests (1 to7 days long). On most days, post-tagging survival was 98% or better
throughout the season. Tag retention efficiency ranged from 94% to 100% during these tests.
Tagging reports were submitted to the CDFG in August 1999.
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ACRONYMS

Acronym/Abreviation

Definition

COFG California Depantment of Fish and Game
cfs cubic feet por second (Fofs = 0.03 cms)
cm centimeter =
CVPIA Central Valley Project Improvement Act
CWT coded-wire tagged

Do dissolved oxyzen

EBMUL East Bay Mumicipal Uttty District

FL fork length

K average condition factor

kmi kilometer

L Liter

m meters

ml millifiter

mim millimeter

MEF] Mokelumne River Fish Installation

MRS Matural Resource Scientists, Inc,

NTL Mephelometnic turbidiy - units

PVC polyvinyl chloride

QCD quality control device

S0 standard deviation

TL total lenath

USFWS United States Fish and Wildlife Servics
USGS Uinited States Geological Survey

VAMP Wemals Adaplive Management Plan
WiD Woodbridge Trrigation District

wWIiDD Woodbridgs Irmgation District Dam

W formulanon made by combination ona dry weight 1o dry weight ratio
YOy young-of-year

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitaring Report

Page 35




REFERENCES

Bagenal, T.B. and F.W. Tesch. 1978. Age and growth. Pages 101-136 in T.B. Bagenal (editor).
Methods for Assessment of Fish Production in Fresh Waters. 1BP Handbook No. 3.
Blackwell Scientific Publications. Oxford, England.

Bianchi, E.W., W. Walsh, and C. Marzuola. 1992, Task reports of fisheries studies on the
Mokelumne River 1990-1992. (Appendix A of the Lower Mokelumne River
Management Plan). Report to East Bay Municipal Utility District, Oakland, California.
BioSystems Analysis, Inc., Tiburon, California.

Giorgi, A.E., T.W. Hillman, J.R. Stevenson, S.G. Hays, and C.M. Pevin. 1997, Factors that
influence the downstream migration rates of juvenile salmon and steelhead through the
hydroelectric system in the mid-Columbia River Basin. North American Journal of
Fisheries Management 17: 268-282.

Healey, M.C. 1991. Life history of chinook salmon (Oncorhynchus (shawyischa). Pages 311-
384 in C. Groot and L. Margolis (editors). Pacific Salmon Life Histories. University of
British Columbia Press. Vancouver, British Columbia, Canada.

Hoar, W.S. 1988. The physiology of smelting salmonids. Pages 275-343 in W.5. Hoar and
D.L. Randall (editors). Fish Physiology. Academic Press, San Diego, California.

Kjelson, M. A., P.F. Raquel, and F.W. Fisher. 1982. Life history of fall-run juvenile chinook
salmon, Oncorhynchus tshawytscha, in the Sacramento-San Joaquin estuary, California.
Pages 393-411 in V.S. Kennedy (editor), Estuarine Comparisons. Academic Press, New
York.

Lister, D.B. and C.E. Walker. 1966. The effect of flow control on freshwater survival of chum,
coho, and chinook salmon in the Big Qualicum River. Canadian Fish Culturist 37: 3-25.

McKeown, B.A. 1984. Fish Migration. Timber Press. Portland, Oregon. 224 pp.

Neter, J. and W. Wasserman. 1974. Applied linear statistical models. Richard Irwin,
[ncorporated, Homewood, IL.

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Tysk 2 (Downstream Migration) Monitoring Report
Page 36



Piper, R.G., .B. McElwain, L.E. Orme, J.P. McCraren, L.G. Fowler, and J.R. Leonard. 1982.
Fish Hatchery Management. U.S. Department of the Interior. Fish and Wildlife Service.
Washington, D.C. 517 pp.

Summerfelt, R.C. and L.S. Smith. 1990. Anesthesia, surgery, and related techniques. Pages
213-334 in C.B. Schreck and P.B. Moyle (editors). Methods for Fish Biology. American
Fisheries Society. Bethesda, Maryland.

USFWS. 1997. Draft CVPIA Comprehensive Assessment and Monitoring Program Standard
Protocol for Rotary Screw Trap Sampling. U.S. Fish and Wildlife Service. Sacramento,
Califorma.

Vogel, D.A. 1989. Tehama-Colusa Canal Diversion and Fishery Problems Study. Final Report.
U.S. Fish and Wildlife Service Report No. AFF/FAQ-89-06. April 1989. 33 pp. with
appendices.

Vogel, D.A. 1992. Assessment of the Fish Passage Facilities at Lake Lodi in the Mokelumne
River. Vogel Environmental Services. 42 pp.

Vogel, D.A., K.R. Marine, and J.G. Smith. 1988. Fish Passage Action Program for Red Bluff
Diversion Dam: Final report on Fishery Investigations. US Fish and Wildlife Service
Report No. FRI/FAO-88-1. October 1988. 77 pp. with appendices.

Vogel, D.A. and K.R. Marine. 1994. Evaluation of the downstream migration of juvenile
chinook salmon and steelhead in the lower Mokelumne River and the Sacramento-San
Joaquin Delta (January through July 1993). A Report Prepared for East Bay Municipal
Utility District, Orinda, California. Vogel Environmental Services. 59p. plus 8
appendices.

Vogel, D.A. and K.R. Marine. 1996. Evaluation of the downstream migration of juvenile
chinook salmon and steethead in the lower Mokelumne River and the Sacramento-San
Joaquin Delta (January through July 1994). A Report Prepared for East Bay Municipal
Utility District, Orinda, California. Vogel Environmental Services. 66p. plus 10
appendices.

Vogel. D.A. and K.R. Marine. 1998a. Evaluation of the downstream migration of juvenile
chinook salmon and steelhead in the lower Mokelumne River and the Sacramento-San
Joaquin Delta (January through July 1995). A Report Prepared for East Bay Municipal
Utility District, Orinda, California. Vogel Environmental Services. 35p. plus appendices.

Lower Mokelumne River Fisheries Monitoring Program:
1998-99 Task 2 (Downstream Migration) Monitoring Report
Page 37



Vogel, D.A. and K.R. Marine. 1998b. Evaluation of the downstream migration of juvenile
chincok salmon and steelhead in the lower Mokelumne River and the Sacramento-San
Joaquin Delta (January through July 1996). A Technical Report Prepared for East Bay
Municipal Utility District, Orinda, California. Natural Resource Scientists, Inc. 43p. plus
appendices.

Vogel, D.A. and K.R. Marine. 199%a. Evaluation of the downstream migration of juvenile
chinook salmon and steelhead in the lower Mokelumne River and the Sacramento-San
Joaquin Delta (January through July 1997). A Technical Report Prepared for East Bay
Municipal Utility District, Orinda, California. Natural Resource Scientists, Inc. 44p. plus
appendices.

Vogel, D.A. and K.R. Marine. 1999b. Evaluation of the downstream migration of juvenile
chinook salmon and steelhead in the lower Mokelumne River and the Sacramento-San
Joaquin Delta (December 1997 through July 1998). A Technical Report Prepared for
East Bay Municipal Utility District, Orinda, California. Natural Resource Scientists, Inc.
43p. plus appendices.

Lower Mokelumne River Fisheries Monitoring Program:

1998-99 Task 2 (Downstream Migration) Monitoring Report
Page 38






Heday Suponuopy (uolpiSIy WoASuMeq) T YSOL 66-866T

SDIST0AS SULIOIHOTY SALIBYSTE J2a1)] FUWNAYOFY J2 0T

(o

O4iET = - z | @ o o0z tr - =4 - = = = = e BE/rE/VD
ol 5 = z o 0 3 gl - - - = = - = = BEEED
[ v |m. as & [¥] ] i =13 am - - - -— - - = BREENG
GLEE e = z ] o i £l - - - - = = == = GAN LD
OkikE - - z ] 0 o L = = = = = 2 = = BEAIZIHD
ok ke - = z o 0 o ' i = = 7 5 = = = BE/BED
bl pe - - 2 o o o 8 = = = = = - - - BEEH O
BhEE - - z o L y 8 - - - = = .. = = BREHD
5542 - - z 0 (] 0 g =~ ~ = = = = - - e
(Al =3 - z 0 0 0 B = = = &= 3 = & = 854D
GEFE = - z o [+ 1 ak - = = = - - - - aGF 0
GhEL - - z 0 £ o £E - = = = = = = = BRELLD
Oi-¥z = 2 4 o 0 I Wz - - = = s = - i BE/ZLILD
e z = s o ! 0 ol - - 3 = = a = ~ it
nege 7 = z 0 o o £ = = - = = = iz = B8/ALLD
(iR = - z 0 3 i £ - = = = = = = o E8/BO/LD
0E g2 G = z ] a i g | - - - - - - - - A0
=K it oLl z 0 z o ‘ = =, A = o Z o ' BEMIED
GO bE oLiLD = z ] o 0 ! 0 i a o = B = = BA/S0/0
OhiEE = = z 0 o o 0 - = o = = % 2 = BA/G0D
il # = z o o i B - - = = & = i oBvyLO
SObE 5 = g | © o 0 Zi - - - = 5 = - - BHREONO
SETE -— - ol | 0o i i € - s e - - - b - BRZOMO
0givE = - z o o i v | - = = = = } = = SO
oeEs - - 5 o o P £ _ " . B - - - - - WOEEE
S:ve - - z 0 0 0 I - - - - = - = RB/OER L
opie? - = z o o i oL = = e o = - - = A5IETEL
Gk £ = 4 o o o £ - = = = = = = = B8/BEEL
ferelt o - - z a L 0 8 = = - as -— - - = LIFEArA S
GGilk - = 2 a i) b g — — = = am = - - gaadl
BE/OZZY N poLE - ~ z ~ - - - - & . = B - - ¥ sedet
00 bE oo-a0 * Z o 0 ! b 0 0 il i} = 2 = = BEIVEIC)
- - ST z o i) 0 £l b = L - o o [4] £l HE/EEES
[t v -k = z o o o 0 = - = = 2= - - = A Al
OEird = = z 0 0 0 0 - - = - - = - . BEAZZL
GOIFE - . FA o i] i I ol i = = = £E: = o BEHEZL
[ e = = z 0 i} | L = = = = - - - += BEMGLEL
ovid = = Z o o ] 0 - - - - - - - - B8RLEL
enbz r - z 0 0 o o - = = = - e - - SELLEL
vE = = Z o ] o o - o= = = = = = - iondall
{sney) (sinod)  (snon)  paus | im0 Al Aneno paimdes| b Aofup Jdgepoy pemden| tao Amful L Aeuop pamiden | eeq
LGS BIg-ucy |BWnQ [BLIMEION  JSUInp
B[] SuoneRdr ded] «SEI0 L MIEQ |BLLUE] |BLUMRAGH

‘6661 ‘1€ AINP - 8661 ‘9l JAqIasa :UOWIES Jooulyd uni-jjej AQA Jo @suepunqge Buidden Ajreq

w ¥|puaddy



Moday Supiopuepy (wonvaSipy woANSUMOq) 7 YSUL 66-866T

SMIDAT A TULOIHO P SAUPYSLT 4941 FHURIIYOFY damoT ¥
- 040 amidh 2 | s i bl 665 oG i} 0 g wip i ¥l B¥G BE/GHED
- 00 40 oraL z VD ¥ ZL gEd &8 z Z £l 629 £ ol £ag BAOED
= [ oEml z 602 i g be | oze o ! e 192 L g naz BAELED
- 00'50 OE6l z | o ol gie | gp 0 b G t1o 0 B pze | BOZ0/ED
- 0280 (g1 g | =z i 8 2B L i b 0l [ L 5 ok BA/L0/ED
- 0580 0Fdl zZ || L 5l zig B o z ge 085 I £l LG GEREED
- 0£:90 01 ] (1] 0 zl ] Zy i 0 a3 AL 0 2 oLt G8/Lzfe0
- R oeiLt z Zas ] i 100k 98l 0 v 02z ¥ ] Fi Ll (L)
- 0360 onak z 2L z ZE j6a 9z o I £i2 gk z iz rap 09/48Z/20
- 5180 akidl Z L1 (i} vz Zokk L&k 0 E 01z ] ] iz zog BR/PEED
- 0EB0 onet z Gl z 85 A28 ¥07 0 a iz (§:1] z £ 529 SHET/0
- S 6zl z z69 g iz 0o GZZ i ) 0oz Lar ¥ oz ons BEETE0
= G200 SEiLL z pEg L i 105 0 I £ TS YER k L4 L5k GanERD
- G250 SEiLl z 204 e 1 GHEL (i} o E 61 o zz BE LEEL BR/DZZD
- 0080 it 1 z a1 ¥ ¥ fELL 0 i L oL alg ] £9 B004 GE/GLZD
- SIS0 00iBL z BFL i L CEL Zie 0 g bt L] b £ L£e8 BeR 0
- GESD GELL z BER o £5 LS ki 0 L a5 0ER 0 25 £0B BBILEED
- gLl oLl z =7 o ] GELL ) 0 £l pird g5t 0 [ BEB s8/9LZ0
- 060 0G4 z apie (] ol GREZ LaL o g 5 fisiird 0 GEl £68E eaf5 120
- nlien 05l z aLaz L4 i GHEE vEL 0 ol \ES ¥oLz P i FBREE B/ ED
= onan oiaE Z BALE 1z Lo ZraL i} 0 It fbE BiLE 12 05 rakl ERELED
- SFE0 Siigl z il 0 &0l £9% 5L o Z1 i GHT ] 16 fild BEZLED
2 GO0 = z 18 o 1 ila ¥La 0 P Ho SpED BUgRp o anp yfiuesc pagnd sl BE/LLIED
- 01 L8 sEia) i ezf ] Lo veak [ o8 o E 4 I ] 0L 266 Be0Hen
5962 - - z BibL o 5l e || - - - - = = 3 5 BR/EOED
- a5 oaal z 0zg 0 (1 ler || ose [ ) FHE omk 0 g L8k BE/ROED
- Gh90 e z 68 o b osk | o (i z 5 (] 0 z g BE/LOED
- BEL0 1K) z anal i} 1z gZiE it} 0 i 5e H]EH [} i Ragl BE/020
= G080 (L5 z ¥26 o HEg BIGE 0 iy ol ail Fza 0 zig LR GE/S0/E0
- PEIGD G5l z o i} Z YL o f L [ ] ] - asll GE/ROE0
- bt GsiL £ Z64E i 62 LVEE o 0 g zh rliters I L1 GELE BEENZD
& 040 0EiLl z FELE o 51 GEGG s 0 0 zoL ¥Z0S (] 151 EAYS BEZ0Z
ooibe GEAn - z 0L 1] | HoL ] i +] 9 = - - = a6/l o
ObEZ - - z | ke i ] bbb - . - - = = = = BBILEAD
SEipE = - z 60T o z Lz - - - - = = = = BE/IEG
Ghez - - z Bl D z £01 - - - | = & = BB
alies - - z o ] (] ¥l = - = . = i y B AGHeD
[ - - z o B 0 L - - - = = = = = BELLEIA
05z - - z o o o a2 - - - - = = e = GAmEND
0oibE = - z o o o ve - - - - £ = e = &B/Ea/L0
(sanop) {sdnap} (sinod)  paysig | 1Mo Anlup LAwmepop paimdent amo Anfu L Auepe pamden) mo Anfu LAljedo paimden | Bieg
Jzeds |jg-uoy (e [BUIMD0N  BguUnky
BE(] sUDjE1adE) el | EIEI0L AIEQ ] [BLLUNDON

"6661 'LE AINP -- BE61 '9) J8qWase( UCWIES }O0UYd UNJ-||B) AQA Jo eauepundge Buiddey Ajieq v xjpuaddy



dedayy Surionnopy (MopvaSIgy WOILSUNOT) T YSOL 66-966T

SO BUIONH Oy SALIAS1] AFATY AUIINIIYOFY dFMOT eF
= g0.40 CL=ge]] Z 58 0 I w0 o b L 7 o 0 58 Bafr D
= 0580 REG z 25 i i 05 L 0 I ¥ 15 b ] [2] G&Cii
- Gl ogEl z 04 (] a 1g a o ) 5 o6 ] o o5 BE/E D
- o0°L0 058 z iz ] 0 or o 0 i ¥ £2 0 ] 8E Bt |0
- G040 GELL z £l 0 i vl i 0 a0 L £ il 0 El L
= BE:80 0Ll Z £ 1] [i] e [i] fil o o £ o 4] £ GE/BD/FD
- oosLn R z e i} [+ 4 o a o [+] Z o i Fd EB/RIPD
- ol oGl Fd I i) L z 1 0 I z ] 0 o o B
= SERD go:alL [ g 0 o g [i} 0 o 1 i o i} ¥ GE/BNTT
- TR .y z & a il g 0 o 0 L ¥ ] 0 ¥ GBI
= Spiag GEAL z ¥ 0 fl g 0 i a ] ¥ o o B BEBOD
= OEL0 G241 z g2 (i] ] B2 [i] 4] ] L Iz o 4] Az BE/EQHD
- Chidn oL z Bkl i £ [ ] 0 o # Z¥L L £ okl BRI
- sEa0 gkl z €5 z ] i 0 ] o ] ke Z 8 54 GO
- Ghidn (iaf g z T 1 [t £k ] { 0 Gl i 0 b 4z BE/IEE0
= LD SN b z G ! i ay Zh 0 i Fdl ¥E b o b GELEED
= =60 5591 z 55 ! z 5 [ 0 z o o I o v i
= TR 5561 z G 0 i 8 z ] [} z £g a 1 Fi GERZIED
= S0 oEdl z Ga z k] pal Z o [i] g | F4 ] (Ei1] AaSLEED
- GEG0 0z LL 2 8 ] T I ] o i g a5 0 b £l BESE/ED
£ obian glidl z B ] z I r 0 L g {E 0 L a8 BEAZ/ED
= i gfill z 85 L L 5 s 0 o L 5 b b ¥ BEHEZE0
= | SOiLL z g5 0 £ g 5 o [/} 4 [ 0 £ 55 BEEE/ED
- SELE0 nEEl [ ]} b b Zhh Hi [ [ b it 1 I FE BRLL/ED
- s (-1} F] £lL 0 i gLt Zr o z e 5] 0 ¥ ae SoarEl
= G550 1irg- 1) z £ i Z B il il il ! £0 ! Z 8 GEOEED
* BO0 5611 z zZie z I ZEE ] 0 i § 90E z bt LZE ARG LR
. GE80 0561 z 461 0 ok 49 il [i} £ 51| LGl o L oL E8ITED
< OE80 ngal Z ] 0 Gi £y | ] o ] ES ) o i nag BE/LLED
- SO0 e z Lz o £l [ o o z L Lz ] b a0d GO/ALED
- 0040 alel z ¥i ] [ ZF5 0 o I it ¥k 0 2 ELF AE/GEED
o GOiED o6l z (1] o L L ¥ o b g o il 1 ] G5/ LIED
- GrE0 GZigl 2 s i 7 FIE BL o i (i%4 GEE ] L FEE BEIELIED
- 05150 girigl g2 || ‘zze i 7 by a7 o 0 4 6% o i iy BRELED
- neEsLh gEilb Z ey ¥ zl oL 5 o z i ¥EF ¥ oL £8¥ BE/LLED
- CEG0 GEAL z -4 b oz agE 62 0 i) LE 162 L 0 GEE AEO1ED
- ghin 0g:aL 4 FLE (] ] .05 5E 0 E 6 GEE o o 092 BN
= okian socak z Fir z 5l Lt G ] z £ BLE z £h ok BN
= 050 Sthdh Z £0G i £l IEG Bg 0 z ot Gk I 4 sk BHLOED
- aliin [T 4 £ip 3 it ek o 1 b Zf £ z L Zik ARBOED
{sinoy) (Einap|) fsineH)  peysig || 10 Anfu) L Anevon painiden| a0 Anjup LAnEpo paumden ) LMD Anf woflieyoy paimdes | siEg
Sypedg sig-uoy  pEWNGD [BLINDON  dequunp
B|B(] SUOfiEB0n del] «SEI0L AEg [EUINEC] [BLINIDON

‘6661 ‘LE AN -- 8661 ‘gL Jaquaneq :uowjes Yooujys uni-jjej AQA jo esuepunge Buidden Apeq "y xipusddy



Hoday Surionuopy (MopviSI WALSUNOT) 7 YSUL 66-866

SHIDLFOd ] .ﬂ_,..tE_:_Ekq SAMBYSLL SFAR] SN2 0P 130T it

— ol.-8o Skal i £l L (] €8] a6 0 0o a5 L6 i (] 1A BA/PES0
= 0ziin oFgl Z gl b it a1l i o i 1 G i a o BS/EZ50
s aiih GEEL z auL I b a4l i (] o ry) G b | ili BHZLED
= 02540 0L b z FLE 0 I GLE ] i 0 ] 622 0 I (14 BRAESD
= GEIED oLk z LLE £ a Lz L1 0 I BLL val £ ] EOZ BRAOTGD
= T ] 041 & Ba 1 o 0Lk 161 o o g | LLE i Q ELE EB/B1ST
e g-g0 e | [ I¥E Ir a Pl zol o 0 €0l BEL i i} AEL EEBLED
- Sria0 ozl z 10g o 1 zoz 01 o i aob || s 0 0 I} BEILMED
= Qa0 OZiLl z kLl L [+] Zll an L o in [=Ta 18 i) il 1418 BRMGLSD
- SEE0 okide z GE1 [} a SEl 19 il [} £ G i} .0 ] BE/SGLGD
27 0020 ool & =8 ¥ ] Lo e 0 (+] £E BEL ¥ I 4 GRG0
A GO Gl z okl 0 b zhl s i} i] 25 it 0 i 06 BRENSD
e GEBO G581 Z I ] o 18 I 0 i 1L L [i] L] o4 GOZLGN
¥ GELD GO L z oL 0 o izl bl [i} i} £F 2] o 0 va BB/ LD
- §5-80 [Fg] 4 0kl ] ! Eri (18 il 1 oz 18 1] a ZZL BEDED
7 G580 el 4 oF ] I Lk v o I Ef B i) (] aok BA/BHGO
= DIIED Gkal z £52 I 1 a5z ¥ 0 L fiory a0z L ) a0z Aa/amEn
= 55100 ozal z £6Z 0 & a0E (=] o £ - BEZ o £ I¥g AASLNED
- G900 ool Z 685 [ E zis oaL [i] 0 oAl GO ] £ Ty a8anE0
= G580 DL z ka0l 5 ¥ DEOL iGE 1] ¥ LaE il 5 o 614 BEGHE0
= =1 ] 0kl Z DR Fi z LP0Z N:rA 0 k LBE aril s ! agil GE PG
= G580 G0LL Z 498 z z al% LEZ o 0 i LE z £ BLE BEIENED
= Shan DO F4 00z i} 0 10z na [V} i} o5 ool i} a kit BEEGD
= o040 el [4 Bl o 8 =18 ¥E o a ¥E _ yoE i} I G5k GRS
= 0020 0Ll g ] i} €5 L=+ [+ i} [i] Gl 5] o -4 okl BT D
= 00040 GEL Z BEl b [+ LEY [} i i} bo ZOE b o £ag BB D
== 0E-80 o 4 EEE » z weE | Z o z 2 FEE ¥ o aze ST
T G-l 1[4 18 & LEE g 1 OFE i1 o a =13 ale B @ GEE AELIEIRD
e S5O0 DE:BL A GEE ¥ o &GE [1] 1] [i] FA8 TIE b /] FEE BEMZE0
= GEiil GGIGL z FEZ 0 b BEE [i} i [i] 55 B i i ¥al BAGEHD
= S50 OE-GL b ooy I z 4oy 0 I i} L G6E 0 A b BEIFED
i GiiD on-Ll Z OEE i} 0 LEE i} o i} [+ o i} 0 a0 BR/EZIHD
a i 0g:al i 2EE a 0 T il ] 1] 0z ZhL 1] ] AR BEZZ/D

Ghan Gl F 4 LEL - i) £Z1 0 0 a e Zil z ] 1 BEMEED
=X Sosn Ghidl z GE F 0 b i ] (V] ot a8z ¥ i ZE BEIDE/ D
= DD G501 Z z4 i a £g 0 il i} i e b i} Sk BAIELIFD
= GRiLD 0oil z 62 [i] i IE i} 0 0 4 z2 0 i} ¥E BE/AL YD
- OE-80 ] B 4 g 1] b Bl o ] o (1 Zh (1] L £l GBSO
- soan cEial z 6 i i ¥l o 0 0 i ] i b £l BESLIED
- OB LD obiLs z =1} 4] ! i | a b i £l [i] i] tl BE/GEbO

(gnop) (sinap) (smoy)  peusiy | mn fnfup - Amesop paaomden | (a0 fanjup L AnEpow pamden ) 10 Ainfuy W AqERON . PR mdes]  @en
Slosds (H10-U0p  [BWNIA [BUIM20R  JROUINR
Ble(] suofeledny del] «EET ] AEG [ | [BUINROMN

‘6661 ‘LE AINp -- 8661 ‘91 Jaqaseg :uol|es Yooujyd uni-jje} AOA Jo esuepunge Bujddes Ajjeg -y xipuaddy



Modayy Supionuopy (MoyupaSIEY WOARSUROT) 7 YSUL 66-866T

SRS O] FULONUO SAFYSLY 4371 JMWH]aN oy Jona T o
m ob:Lo e il 4 | & a 1] E o { i} 4] © o o T BGREGRLD
= G900 58 £ L [i] 0 '] F (/] 1] z g 1] 1] G BREDND
5 00-L0) 041 z 8l 0 o ol I 0 i 1 1 o 0 g4 BRI ED
3 0580 gLtk Z o i 0 4 g 3 i} o g ] o o GOOERD
= LR ] 0oLl F4 ak o o 1]} 4 [4] o 4 i i} o ¥l GOGT0
a2 S0L40 118 Z Ll a 0 ! i 4] i i al o il gl BE/REB0
- 0500 nLil z (34 0 (i EZ ¢ i il ¢ 0z i] i lord BEIATID0
T, 5580 DE-81 Z I+ L] i ok F 4] 0 ¥ | LE o I e GRG0
- 0240 Gl & £k £ [i] E¥ £ 1] ] L =1 E (i] 2f BEMEA0
2 o040 i T z 1 i i] | L 0 o I oF il i) 0% BEIREDD
ks 80'L0 L L z 2t 0 i s z 0 o z 0% 0 o 0g GRG0
- 80 geal 4 e I bl [ L 0 i} Li L1 o i RZ BEZZA0
= =T [iraF z £t 0 0 o ¥l i 0 bi BE 0 0 it B/LEMA0
b QL0 Ly Z o5 1 1] 05 B n i} '] k4 i 0 Ztr BENTN
= 0680 kgl Z o4 3 [} 8] ¥l o ] rl oy i ! it BHBLIBN
i S0 (LA i [4:] Z 4] 3] [] kA o 51 &5 a a Fe] BORLIG0
™ Si90 SOLl z GOk i 3 Wi 43 4] I Ei Fa ) ] 59 GEILEN
T S50 S8l z ELL 3 1] ELL =18 o o ai ;] L 0 L8 LEE ]
T AT 1] 0g:ai 4 EEL 1] o LA LE ] a (1 Fl:] 0o 0 E6 BOGLSD
= o040 SEE) z e [ i orL il i} 0 = £21 z il GZ1 B LA
= OB:LD =i z Fol ) b ol £E i [ 5 1L ] b Zi BOELD0
= R G g | 5E b a i 51 0 o 51 | bz L 0 ¥ BT L0
= SEED ozl z. I =8 F a ] 0z i [ or £8 .,, 0 5o BE/L L0
= [ E¥IY] gL 4 BOL a 1} G601 =13 ] o ol | ER a 4] (i} GE/OLE0
T SELD 54l z a6k 3 0 Aol ve 0 [} i oL ! i} val BE/GED
= GL.L0 Ll z GEE 3 g EBZ 5 4] L 5 SEE L ¥ Lz GEMIED
-. 0000 okol 2 {GE b il lgg £0L i i} £ i b il vz LT
b i o A 2 S5E i} I 25¢ il o i L BOZ i} b LLE BEANED
= DLie0 oL z J0E z e vLE GLl o i 81l £hL c £ gak SESIDD
=5 0580 G519k £ H 8 I (7 6 o n ¥& il 1 L 181 EE/POE0
= S0-40 S8l 4 061 ] I 16k :74 1} 0 62 Lal 0 I Zal GE/EQED
=2 aLdn gEiil Z 0k [i] il Lid Zk 1] ] ok A ] [+] 621 BEZNED
= G0N0 G1al Z EOL 1] [i] £al gl i ] Gl ] ] [+] e GESLDE
= G220 F0-L) z bLL a ] P 9t i o ag ] 0 o i BENES0
= 0LEN oFial z ook o a oot e ] o ZE 04 o ] 0 BBIDEISD
= 00:L0 S0:4 1 z 1 0 i Fts rd i 0 iz ¥G (] i &5 BRBEIG0
= 0L [irK: T & Bl G 0 el ¥E il 0 ¥E e g o a8 BAEEE0
iz coiln 4] B¥A S & LEL L L £T1 ar o i) Bt 333 I I e BAILEIS
i 05200 G581 Z | edl 1] o Sl a5 a O 65 akl o o atl GAMEGE0
= Ql-Loh SkGi 4 024, A o Ge v 0 1} Ft Bl e L L GAIGEIGD
(sinoH) fsmnap) {5InoKH) paLysy 1Mo Anfup L Aepop peaniden ] o Anfup L Anenop paanden | a0 fnful ... [ELO paunden|  =eg
LDIDedg [e|0-uop  (EWNg [BUAMDON SO
EJE(] sunperad] del] LSIEI0L AEQ [EDTE] [BLIMDOE

‘6661 ‘LE AINC -- 8661 ‘9L JeqLUaseq uUoWIES Yooujys Uni-||B} AOA JO #suepunge Bujdden Ajjeq v xjpuaddy



Moday SULeIoRy (MOUDLTIEY WEILSUMOT) T YSOL 66-8661
SHDAFOLF SULONUOTY SAIAYSILE JIALY FUMNIAYOFY MO 9-F

Aiuo sten U] pRalasqe A EPoW SBRNIOUL ..
NS0 SRINHED DS [BIR-L00 i (E10) AEp ENEe SARMIE 100 (1M SILNCS [BLIME RO [EUANEICA 18 LWNS ‘Br0jRiaL | spojisd aypads [9ip-us pue “jewingp fjeanpos bupnp pauniden ysg apaou) sEe) e ..
sjeaaiul (uBiep) jaip o) peebas progym Aep 5650 AR Jo AnEp eaun payosyn del|

BERES BET Z6LT ORGLE nilE kL (%13 TEROL }ESEF EE CEEE EGEPE SIVLIDL
= GE-BD oLl A I o I & [/} il I I |} a o [ GE/LELLD
= ooLo [i] =11 Z I I i) | I ! a I ] o V] [+] BRDENLD
= Q240 058l 4 0 o 1] a Lt o 0 1} 0 i} 4] 0 BGIGTILD
= G20 oetEl 2 L 5] 1] 4 0 o o Q & Q 4] [ RERZILD
=2 LD L z I o o I 0 i} i 0 L a 0 I BELLENLD
= GOIE0 (= L Fd I ] 1] ! 0 o ] o b a 0 L BE/BE/LO
= G560 Sidl & 2 I a 4 ] 4] 1] o | z [ ] 2 BESEILD
= 0580 Shidl Z E [+] o it i} o i} 1 _ £ i} o g a0
- oLl LEST) o | £ i 1 ¥ 1 0 o 1 z i | £ AEEZILD
= Ghia0 Gl z o 0 il o | Vs o o 0 o il 0 i} BRELALD
= GOeLO 095l 4 L 1] a ] I [+] i} L 0 0 o o GEEENLD
= ] gl [ o v} a Q o o 4] o 0 i} o 0 BEIELLD
= G660 0Z:41 z ] o 0 & 0o 0 i 0 o i] 0 ] GEBLLO
3 D0LD Gial Z ! ] I © ! 0 i 3 a 4] 1] 2 BE/A1LLD
re G040 GLidl z o o 0 © i [} 0 o 0 i} i £ BEILLAD
= GE.B0 ool 4 t o o ki i} 0 0 el o 0 o £ BRI LALT
=% 6ia0 = F4 o i} il i a i} 0 1] v} il [} i BEG LD
= G140 ShiLl z i 0 i E i o 0 i 0 o a Z BE/ LD
== 0Z:a0 Gral z o il i} I 0 0 i} o 0 o o L BEELID
= 0240 okds T 0 fl ] Z ] ] (] b 0 ] ] b BERELLD
= G50 e z £ i b g 0 0 ] 0 £ 0 L & B6/LLAED
- 045:80 AL z i G i z i ] 0 0 i 0 ! Z 6R011L0
= 1] G5l z # ] o L 0 i 0 (i 0 o 0 9 BRIENLO
- 084G | z 0 0 0 0 0 a i 0 [ ] o o BEMDILD
= GIA0 g2t F ¥ 0 0 o £ a 0 £ b 0 ] £ AELOILD
= G480 Go:dL & L 4] ] i I 1] o i 4] 4] (1] ] BEMA0LD
o 010 UEG & L 4] 0 i L 0 0 |5 9 (4] L] a SEROLD
r OL:E0 ooek F4 F) a o il I o o I a L] ] g GAFONLD

{sinoH) (unop}  (smoH)  pausid | im0 Al .Auewo pamden| 1Mo Anful .Amesow paimden| Imo  Anful L. Ampnow peinden)  @igq
SUPads Bi0-ucy  (Ewnic [BLUNaan  laguing |
#E() suofeladsy del] 518101 AlE0) [ELIn|g [EIIER]

‘6661 'LE AINF - BB6L 'O JoqWanag :UOLWI[ES Joou |y uni-||e} AQA Jjo @suepunge Buiddey Aneg v xipuaddy



podayy Fuiopuogy (NonaSigy woausuno) 7 ¥5oL 66-8661
SWBAT04 ] FNIONUOET SRS $3A1 FHMNIY Oy oo T

OLitE
GLEZ
0SiEe
O e
0588
0L.EE
DOISE
SLEE
i
OLivd
DLwE
OLET
SOE
0ZEE
ST
S¥EE
OLiFE
SLl
DeiEe
00i5E
QZEE
CUipE
OF-£2
0L:pe
SOpE
GEET
f1ja% T
0S.E2
S0ipE
4] 4
Co.¥e
GGEE
S5 F
HGIOZEL [Iun pays|
oyve
0E-£2
02-wE
Sove
55IEZ
ok-gz
SO-FE
4[]
{sInoH)
i.luEuunm [AC-LTR

Qk-£0 =

0080 e
= GE-LE

{aunopy)  (sanop)
[BWni  |BUInSep

(o E R I o R o R B T B I R B o B B o o R s o R o T R R B B B e R B

paysig
JOGINKY

ST ODMN T TN D00 RO OO =0 RN O

DONDON AT FNH -~ 0O 0 NOMNOOMaMN-O@QWm RN o

Zh Zk

kb oy

15 BE

85 8

B gEL
dya-py + | aliy 4| aby

OooOOooOo0SoSoDoSCoCooOCooooEDoDooooooooooooo

Do oSS oo

ACA

=

1
1

dyo-py + ) oy 3| ehy

MDA

6t 6l

diig-py oL 8y 4| oly

ejieg] sudfjeiado dex|

«-S1EI0L Aen

fERInG

‘ﬂ_..-.n_._.._.su.__.n._z

BEMZD
BELEID
BE/DZ0
GE/SEIL0
BE/FELD
BRIETILO
BRIZZILD
BEILEILD
BEOZD
BE/B LD
BRI
GELAILD
BEANO
6651700
BE/ILLD
BRI
BE/Z LD
GRILLILD
BROLILD
BEEOLD
BEAOMD
GELLOMO
GEAOL0
66/50/10
BEBOALD
BEEOFD
BG/Z0MD
BEADILD
FEAEIEL
RENEIZL
BRBETI
REMTIEL
BELTIEN
BRIGERL
REISTE )
BAEINZIEL
BR/EEITL
BRIZEIT)
gEILZEL
BEOTITY
AGGLEL
BE/RIEL
AELLLES
GRaLEL
aien)

‘8661 ‘L€ AINF - 9661 '9) Joquieseq :peeyfesis ajjusan| jo esuepunge Buiddes Aeq ‘g xipuaddy




Moday Supionuopy (wonpaSipy walisumog) 7 yso 668667
SUDAS 0 f SULONUOFY SALIYSTT J241Y SUMNIAFOTY 1AHOT

i
=

= Gpian czal g 0 0 0 0 0 i il i} o BRIELIED

= 0590 GOk z o 0 i} 0 0 0 0 0 ] BRIZLIED

T Ly oeido SZiLl & o 0 o 0 0 0 0 o 0 BA/ L L/ED

= Gg-an Ghiil z 1] ] 1] 0 0 0 ] ] ] EROLIED

= GLi0 059k Z 0 0 i} 0 0 0 0 i} 0 BE/BNED

= 050 506k Z 0 0 o 0 a0 0 0 0 0 BE/ROED

e 0520 GidL z 0 0 0 0 0 0 0 0 0 BRLED

= oLi0 oLtk z 0 0 0 0 0 0 0 0 0 BEANED

== 00:40 00:L1 z fo il 0 0 0 0 0 0 0 BEENED

s 00220 0Fio) z o 0 0 i} 0 i 0 0 0 BEFOED

¥ 0z:90 (i1 Z (v a 0 0 0 a0 0 0 0 BEEOED

- 00°G0 0z'61 z 0 0 il 0 0 0 ] i} 0 BEZO/EN

- 02:90 i) z il 0 il 0 0 0 il 0 0 BEO/ED

- 05190 0sil) z 0 0 0 i} i i ] o 0 BRREIEN

= 0Eian 0tiLL Z o 0 il 0 0 i 0 0 0 BRMLZIZD

- 0590 0E Ll z 0 0 0 0 0 0 0 i} 0 BR/GZ/ZN

= 0550 0081 z a 0 0 0 0 0 0 i} 0 BRIGZIED

- GLIa0 aLiLL A 0 0 0 0 0 0 a 0 0 BRIPTII0

-~ 0E:an 008k z L L a0 0 0 0 ! b il BR/EE/ED

v 5160 0Z:8) z il 0 0 0 0 0 0 0 i BRIZTIEN

= G2ian GEiLb A 0 0 0 ] 0 0 0 0 f BRILEE0

- 0zan GiiLh z i 0 0 0 0 0 0 0 i BRIOTED

=¥ 00:50 1] 18 A 0 0 0 0 o 0 0 0 0 BEIFLIZ0

= 5150 ooek z 0 0 0 i} (i o 0 0 0 HEMA LD

- 0Ei50 Gridl Z 0 0 ] 0 (i 0 ] 0 0 BEILLZD

- Gii0 ol z 0 0 0 i} 0 0 0 0 0 BEMALEZD

- 0880 05:41 r o 0 0 0 i i 0 0 0 BA/EL/ZD

- 0190 0Si) z i} 0 0 0 0 0 0 0 0 GE/F1ED

= 00:an 00:8) z 0 I 0 |0 I i 0 0 il GEELZ0

= Grian G191 z o i) ] 0 0 0 0 0 il BEZWED

= O0:B0 - Z {0 0 0 0 0 0 - - - BE/LIZD

- ok GEiol z fo i} 0 0 o 0 a0 il il BEMLED

GGIET - - z i0 0 0 - = - - - - GO0

- Orsn vi=3:]1 AR | z 0 L I 0 0 1 0 BEMZ0

- koo pol z L 0 0 0 0 | | 0 BBLL0MZ0

- BE L0 5551 z I I 0 i} 0 0 L b 0 BEA0ED

= 50e0 X+ z ¥ ¥ 0 L I o £ £ 0 BRSO

- FZG0 GLIEL z o L 0 0 0 0 o L 0 BE/EOE0

- St 5581 z o 0 0 o (1 1] 0 0 o GR/ENZN

= 0LiL0 OELLL z o 0 0 0 0 0 0 o 0 BRIZIED

00FE 5500 = z {2 ¥ 0 0 0 o - - = BEILIIED

o] - - z I t i - a - | - - - BE/LELD

GZibE - - g L 0 - = = 1 - - - BEIOEI D

=1 - - F4 fio o 0 - - - - - - BEIBLILD
(=sinop) (mnoy)  (smod)  peusid  ([diopy 4 BBy +| by AOA  (dijpy 3 eby 4} aly ADA  diya-py 4y aby vy ey ADA e

JOpoeds @Ig-uol  (EWINIG EUINE0OR  Jequung SIE0 L AlEQ [EOTs] B0
ElE] SUoHElanD Ol L

‘8661 'LE AINP - §661 '9) Joqweseq peeayjesis ojjusan( jo ssuepunge Bujdden A)jeq g xipusddy




noday Suitopuoy (HenaSIpy muasenogr) 7 Y500 66-866T

SISO SNIONNOP SILIZYSET SR UM OJY da07]

]
=

= 5590  0E:OL Z 0 ! 0 0 0 0 0 L 0 GE/GED
= §Z:40 666l F 0 0 0 0 0 0 0 0 0 BE/GE/RD
= G550 0EiDl Z 0 0 o 0 0 0 0 o 0 BT
< S0 00 Z 0 z 0 ] 0 0 0 Z 0 BEIEEIFD
= 5590 054k Z 0 ! o 0 ! I 0 o 0 BB/
= S0 Skl Z 0 Z 0 ] 0 i ] Z 0 B EIFD
= 5040 Skl z I I ] ¥ I 0 0 o 0 BEMDZIED
= oLi4D 551 Z 0 0 0 o 0 0 ] ] 0 BEIE1FD
= 50000 00U z ] I z o ] o 0 [ z BE/E1IE0
= oEEo Sl Z ] 0 0 o o o ] ] 0 BE/L/FD
= G590 SE4 Z 0 1 0 o 0 0 ] | ] /51 /00
= OE:LD ObiL) z ] 0 i 0 o 0 0 ] 1] 66/ 1110
= SO0 g5l z o z o 0 F 0 o b ] 6k L0
= oslen GGGl Z ] 0 o 0 0 o 0 ] 1] BEELIFD
= 5LE0 Ol z ] | 0 o o o o ! o 8612 L1100
= ooo 05l Z 0 0 0 0 0 0 0 0 o 86/1 LD
= SO0 Sk ¢ ] 0 0 o 0 0 o ] o SEOLIKD
= oF@an  oEil z 0 ] 0 0 0 0 ) o o BEEOD
= ooiln OES) z a | o o L o 0 o 0 BE/RO/ED
= 0§D OFG) z I | i 0 0 0 I b 0 BE/LOED
= GLIBD 5581 z ] 0 0 0 0 0 0 0 0 BE/G0/ED
= OEiD  SZil Z ] 0 0 0 0 0 0 o 0 BE/SHED
= [ S z o ] ] 0 o 0 f 0 0 B6/8 00
= DEND Szl Z b b ] ! 1 0 0 0 0 BE/EO/ED
o GLi0 OFiLl z b ! ] 0 o 0 b b 0 BEE0ED
- Szian Sl z M b ] a i 0 1 b 0 B OIED
= GELD  0ZiLl Z {0 0 0 0 0 0 o 0 0 BE/E/E0
5 GEWGD SOl z o L o 0 0 a 0 1 0 BEAERD
o 0580 S5at Z 0 0o o o o 0 o L] o BEMLED
=t owen S5l z o I o ] o 0 o L 0 AE/BEIE0
= 520 Uzl z o Z o ] 0 0 o Z 1] B6/LZ/E0
= GEED 0ZiLL z o b o ] o o o b ] 6E/9Z/E0
= oFign  Sbill A 1] 0 0 ] 0 o ] a 0 BEISZED
= oFen Skl z o 0 0 ] o o |0 o 0 BBIFEIED
= 500 SO z o 0 o 0 1] o i o 0 BE/EZIED
= GO0 UEEL z o 0 o 0 o 0 o o 0 BEZZIED
= Ore0 S5 ¢ fo 0 0 ] 0 o o o 0 A6/ Z/E0
= 5GIS0 054l z o o 0 0 o o 0 i 0 GE/0Z/ED
— GO-LD S4-LL Z it I 8] _n_ o a 1 I ] GHBHED
Cr GEIBD  055) . Mo o y |0 0 o 0 0 0 BBELED
= DEED 056l z o 0 0 {lo 0 0 0 ] 0 BEBILVED
- Seen 08l z o 0 o o o 0 0 ] 0 BE/G1/ED
s 000 OLEL g o 0 0 o D 0 0 ] 0 B6/S1ED
= SOiFD  OF6) z o o 0 o o 0 a o 0 AE/VLED
(simap) {sinop)  (sinoH)  poeusid ||dis-py 4| 8By +) eby ADA ||dya-py +) 8fy | By AOA  [[duo-py 4 aby  +) 8by ADA =1
-n:.“_u_m__nm |2 Uon JELUITHC]  [EUIniDah)  J8guung «=D|E]O] h__mﬁ |8y (LT L] ]
Ejeg suepeeiy dei]

‘6661 'LE AN — g6 ‘91 Jaquiesng :peeyjesis ajjuaan| jo asuepunge Bujddey Ajeg g xapueddy



ploday Surtopuopy (HopndSIpy WEANSHMOT) 7 Y50 66-8661T
SUET oA FUILO MO Y SAIAYS]T SN SN O Py JaieT

bt '
= 52i40 o5:at A L 1 g a 0 ] 1 | o GRE0E0
5 ak-in 0ol A 0 z 0 0 0 il 0 z 0 BEEO/A0
= 000 obial z 0 0 £ 0 0 0 [i} o £ BE/LED
- $0:40 Shial z 0 0 £ 0 i} 0 iy 0 £ GRG0
- olig Ol z (] 1] I 4] 0 0 o 0 v BE/G0/0
= 0580 G564 z 0 0 1 0 0 il ] 0 | BE/FO/A0
- GONLD GOl z 0 0 L i il 0 0 0 i BE/E0/A0
- oL:4n SEiL) z 0 0 0 0 il ] 0 0 i} 66{20/00
= GOLD Siak z 0 0 i} 0 o 0 i 0 i} 66/ 0E0
= g0 S0iAL Z q Z 0 n L o 0 L 0 BGILE/SD
= 5040 Okal Z 0 i} 0 0 0 0 0 0 0 BRIOLISO
= 0040 S04 b4 0 [+ ] il 0 0 o i} ] HEIGESD
= oLiLn 05k 4 I L 0 ] il o I I il BB
= G0 okt z ] ] z ] a ] (o &) Z BRILZIGO
= 05:80 c5iak z 0 0 o 0 i} 0 0 ] 0 GB/ETIE0
- OLLD apiel z (i i} 0 0 0o 0 0 0 ] BEEZS0
= 01320 Shal z ] [t} 0 0 0 a (i} 0 0 G6/FTIE0
= 0z:40 oFol z 0 o I o 0 0 0 1] L BE/EZIG0
- 51D GEial z 0 0 0 (0 1} 0 0 o 0 BRIZTISO
= 0Z:40 ootk Z 0 0 L 0 o 0 ] il 1 B/ Z/50
s GEMGD nocLL g 0 0 0 il ] il 0 0 0 BE/DEZ/S0
= G20 0zitk z il i L 0 0 0 0 o | BEGLSD
= 0590 5ZiLh z o o il 0 0 0 [0 0 i} BEMAYISD
= Spig0 QL 2 0 0o i} 0 0 0 0 0 0 GEILIIGO
= 090 0zl z 0 L I 0 o 0 il | ! 660150
et CEE0 il A 0 0 0o ] 1] 0 0 i} 0 BRIG1I50
= 000 00-L L z i} a L 0 0 i 0 i} 1 B LIG0
- SO0 GLL z a0 i} 0 0 il 0 0 o o BE/EL/GD
= GEIQ0 g5k z 0 L 0 0 fl 0 0 I i} BB/ZLIGD
- G40 S0 z 0 L 0 0 o 0 0 ! 0 BEILLIGD
- G590 =51} z 0 0 0 0 0 il o 0 il BE01/20
= 5550 0594 Z 0 0 i il 0 i} 0 ] i BREGED
= aL4n G| z 0 ) 0 il i 0 0 i 0 BE/E050
- 5590 0E:ak z (1} 5] a H 0 0 0 ] n 66/L0/20
= G5iA0 oL z o 0 0 0 i} i 0 o 0 BEONG0
= GG:00 ansde z ] 0 0 ] 0 i ] 1] 0 BE/S/SD
= S0:L0 DL 2 0 0 0 0 0 0 ] 0 0 GE/POE0
= 5590 SOl z 0 [ 1 (v} ! 0 i 0 ! BE/EO/GD
== S0 nodL z 1} L [t} n I 0 o ] 0 BETOG0
2 020 059k z 0 0 0 i 0 0 o 0 0 6A/L0/S0
= nocLn nEll A ] il 0 0 0 0 0 0 0 BEIOEND
= Qo A0 cEill z 0 1 0 0 0 0 i L 0 BEBEIFD
- Qg8 GGl z 0 A o 0 z 0 o 0 0 BEEZIFD
= 21240 058k ) 0 L 0o 0 b ] 0 0 0 BEILEYD
[sanoH) (smon)  (minop)  pausid  ||dyc-py +) efy 4 aby ADA dyjo-pry + | eOy  «| 80y A0 dij-py +1 2fy  +) 00y ADA aleg
Joypeds jeig-uol  |BWNg  [EWNR0N  Jequiny HEI0L AEED [T [
L T |

‘6664 'LE Ainp - BEGL

g} Jeqiaseq :peayjea)js sjjuean|jo esuepunge Bujddes Aleq g xipuaddy




roday Supionuepy (woyvaSipy woasuner) 7 Y50 66-8661

SMDAT L] TULONUO Y SLTYSIT JATY FUMBIYOFY JAHOT

[sanoH)
SUERES 1BI0-UCH

0040
Sk80
S0:L0
4] 3 a]
5590
Q040
SO0
8500
5500
SLD
DE-80
0210
G50
0590
G0
0E-LD
C00
55-40
0L
0180
kL0
G880
00 L0
0590
[HUFLE
L)
0550
4960
0ZiL0
00-£0
S0°.L0
Op-an
SR
ansLn
OG-80
G0N
G180
G5O
0240
0oL
OF-L0
0180
GE80
0L-L0

[sina)
BN

0zl
SpaL
05:ag
SriaL
DE-LE
G-al
GLiL)
DoiLE
G¥ial
GLiLE
S8l
0% L1
Gl
S¥ill
Syl
G ol
L TAY A
L1 IEF RS
0ES)
noial
DE-LL
5591
GOMLE
SELE
DoiLE
GOl
oLl
egL
Gl
0561
gLl
0e:gl
DLl
S0LL
at-al
DE-L)
SO L
GEOL
D58l
CEal
GOiLL
Degi
5¢-91
o9l
(zinoi)
|EBUITVEDO)

o B R R B o TR B B B T IR o IR I I R I o o OV o T T R A I ¥ R I o R o R0 I Y Y[R I X R |

peusld
Inquing

-
2=

BR/EZ/D
BESECILD
BE/LEED
RE/OELLD
BRIGLILD
BE/R LD
GEILLID
BEALILD
BR/S LD
GRFLILD
BER/ELLD
BEZLLD
GE/LELLD
EGOLLD
BE/BOLLD
BR/MAOLD
BRMADD
BRA0LD
BESOLD
BG/RDSLD
BEENLD
BEE0MLO
BEADLD
BEAEMG
GBR/BLM0
BERMIO0
RAELEA0
BR/OZO0
BR/SEE0
BRI/
BE/EZ/D0
BE/EZI00
BE/LES0
BRIDEE0
GEGLE0
GEMA G0
BELL LG
BE/DLIS0
BR/SEMA0
BEFLMA0
BEELM0
BB/Z M0
BB/L MO
BEAL A0
N3-py +1L 00y +} aby ADA dijz-py +} aliy [3-py + ) aby . +| 8y ACA e1e0

6.

COoOo0o OO QoOoDOoOOQOoOoOoOoOooOoo0

L T

OO0 ooo00oDQoOoOoDo0 o000 oo oOoO00oo0D0o oo o000 ooOooooOO
P R L e L L

L=R === === = = = = = R e e e == = = = = e = B = I e R B i e B e B o B T e
DO NEDDOIN DN T NSO SN ID DO NTN D e PO DD OO S N
= = B o i = B BBl 8= - B B o B = B B o s T o RE o B B e B0 e B B R e L e B i e A o U8 o e R e e R e B i Y e Y o e R ] R e e ) = |
e e B L Ll e B o B T e B e e R T B e e e e Y o B e B i o B o B e B e R e IO o e i e B e S e e e 0 e B e B B e e Bl L o B T
oo oNOOoOOoDOoOoOoOoDOoOOoOoOQooOoOoOoQoOOo-00D00000QQQ'oo =00
MO NAMNDODODOODOH N =M OERO0MNOM=="MmMOMNMOMMNO==8 0= ™==0w=00 0NN

O QOoO O30 oo Qoo OO oS OooS0D 0o

E)8(] suojRiad derg

«<BIEIGL ALEQ ] [EOTEE

‘6661 'LE AI0r - @66} ‘91 Jaquwisseq) :pesyjeals sjuaan| jo esuepunge Bujddesn Ajjeg ‘g xjpuaddy



reodayy ugaonne gy (HONBLTEY WEAASHNST) T HSVE 66-R661
stpafodg Sulionuopy SaGYSLE LA AURAY O J3HOT o-ff

Jnadn smanjded syoads
[@jp-uoU § (o) Apep [Enbe sARME 10U (jiIM BIUNDD [BLUNIE JUR [HLUM30U 0 Wng ‘manpeia L Cepopsd agpeds (oip-Gog pUE JBUInp R0 fupnp pasnides ye) apnpau) SEo MIB L.
‘speaiaul (ubudep) [sp o pebad nogis fep saygo faang 1o Mjep exun paydsyd dey] .

SEp rig 0l v i [ ¥E 09 [0 SIVLOL
- Gren  0o-Lb F 0 0 ; 0 0 1 0 i 3 BO/LEMD
- 0050 Degl z 0 0 Z i 0 0 0 0 Z BRIOELLD
- 0ZU0 05|l z 0 0 b 0 i 0 0 0 1 BRATLD
- IO OBl g o 0 0 0 0 0 0 0 (] GE/RTILO
- SL0 OmdL Z 0 0 i 0 0 0 0 0 I BRIZID
- GL:B0 SOOI z 0 0 z o 0 0 0 4] A BEMATIO
- §GiB0 S0l z 0 ] z i 0 0 in i z BHGTILD
- pSig0 GLiAL z 0 i tr il 0 L 0 0 g BE/ETILO

{sanop) (sancH)  (sinop)  peusid (Ldjio-py +p 9By 4 80y A |[dyo-py oL 8By v oy AQA_|dip-py +) By +1 8By ACA Bled
LO0eds @BIg-UoN (BN [RWNISON  Jequny ] W SIEAL AlED [Enna (B0
eje(] suopeledy del] |

“BB6L ‘LE AINP - 8661 ‘0l Joquessq peeyjes)s ajjusan| jo esuepunge Bujddesy Ajieq g xipusddy




Appendix C-1. Estimated daily abundance of downstream migrant fall-run chinook salmon:
December 16, 1998 - July 31, 1999,

Mate: Differences in totals may be atiributable to rounding,
A - indicates that separate disl census data and estimates for day and night passage abundance is not avallable,

YOY# YOY# | TrapEff | Trap EA | Est No. m~r| EatMo, YOY | Estio, YOY | 85% Confidence interval
Drata Cay Might | Cay Might | Day Might Total Hi | Lo
1211628 na na| 0.3a1 0.250 - n'a n/a| i] 0 i i)
121798 na nfal 0.331 0250 nia nal 4] ] 0
121B/88 nfa nal 0.:3H 0.250 nfa n'a ol b (¢]
1znas ria; nfal 0.331 0.250 n'a nia 4 4 4
12/20/08 nfal nial 033 0.250 rfa nfa 4 4 4
12121098 nia na ; 0331 | 0250 nfa n'a 0 4] 0
1272208 na na| 0331 0.250 . na n'a 0 4] a
1277338 na 13| 0.33A G250 n'a 52 52 58 47
1224/58 0 1| 0:331 0.250 0 4 44 48 40
1202538 n'a nfai 0.33 0250 n'a nis nfa| n'a fnia
12026198 na. nfaj 0331 0.250 nfa n'a 20 22| 18
j2i27ee | na nfal 0331 0.250 n‘a na a2 35 29
1223098 nia nfal 0331 0.250 nia nfa 12| 13 11
121290598 nia| nfal 0.331 0.250 n'a nia 40 44 26
12420098 nai nfal 0331 0.250 nia nia 16 18 15
12/31/98 nial| nfa] 0.33 0.250 nia| nia 12 13 1
oii01/98 nal mal 033 0.250 e nfa 4 4 4
01/02/93 n'a mal 0.331 0.250 na| nia| 12| 13| 11
01033 | wa wal 0331 0.250 nlal niz 48| 53 44
a1/04/90 n/a va| 0231 | 0250 | nlz n/a 8 gl 7
0170589 na nfa| 0.331 0250 | niz| nia o ol o
01/08%90 0| 1| 0331 | 0250 nia 5 4 4| 4
01/07/99 na 7| 0331 | 0250 wal 28 23| 31 26
01/0B2g nia nial 0331 0.250 | nia 20 22| 18
010858 | nia va| 0331 | 0250 /al n.fal 12| 13| 11
01/104538 n'a nal 0331 0.250 nia| fifal 12 12 11
011759 n'a na| 0.331 0.250 rufai n/al 40 44 36
o4it2res n'a nfal 0.331 0.250 n'a na| 112 | 124 102
0413ma nfa nfal 0.331 0.250 nfa| nia 132 148 120
LERET] nia mia| 033 0.250 rval nia | 72 | 80 86
ERER n/a| nial  0.331 0250 | nia| nia | 3z | 35| 29
01642 n/a nal 0aE:n 0250 nia) nfa 24 | 27 | 22
ofi7mEe. | nfa nfa| 0331 0.250 nia n/a| 24 27 22
oiamo na nfa| 0.331 0.250 na n/a 24 27 22
01418199 nia nfa| 0.331 0.250 nfal nia| 4 4. 4
01/20758 n'a nal 0.331 0.250 nia néa| 28, 31| 26
o1r1/se n/a | ral 0331 | 0250 nia| nia 52! 55 47
Di/z2ee nfal nfa|  0.331 (.250 ‘ nfal n/al B4 71 | 58
D1/zaEs nal n.fa| 0331 | 0250 wal n/al 78 B4 5%
01/24/29 n/a| nal 0.331 0.250 /3l nia| 164 | 181 150
o1esee | nia| pfal 0.3 0.250 | nia| n/al 136/ 150} 124
01/26/00 na nia| 0331 | 0.250 na| nial 116! 128 108
ofizTiEg nia nial 0.331 0.250 al nia| 204 | 298| 188
0172259 n'a nfal  0.331 | 0250 | | nia| 2961 327 | 270
01/29/59 nfal na| 0.331 0.250 ‘ wal nfal 412! 455 378
01/30/99 nia| na| 023 0.250 nia nal B44 | 534 770
01/31/99 nia val 0.331 0.250 n/a nia 444 | 491| 405
ganies B 1027  0.331 0.250 | 18 408 426 471 | 388
o2oeg 102 54g3| 0331 0.250 208 | 21832 | 22240 24585 20287
020399 a2 135 0147 | 0.067 558 4A7S1| 47248 66013 | 38817
n4ss i 1150 0.147 0.067 211 17164 | 17375] 24223 13547
02005199 176 3373| 0.147 | 0.067 | 1187 50343 51541 71775 40215
0200659 457 1668, 0.147 0.067 3109 | 24B96 28004 3BESE 21977
oxo7ma | 52 gal 0147 | 0067 354 1483 | 1616 2486 1432
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Appendix C-1. Estimated daily abundance of downstream migrant fall-run chinock salmen:
December 16, 1998 - July 31, 1988.

Mota: Differences in tolals may be atiributable to rounding.
nfa - indicates that separate diel census data and estimates for day and night passage abundance is net available,

YOY® | YOr# | Trap ENf | TrapER | EstMo. YOY | EstMo YOY | EstMa YOY | 95% Confidenca Interval
Date Cay | Might Cay Might Day Might Tatal Hi [==ila

o2i08/09 364 | 467| 047 | 0.067 2478 5270 0445 12840 = 7487
n2mees 184 | 1007| 0.034 0.025 - 3404 40288 43691 67433 32367
g2i10/89 82 652| 0.054 0.025 1704, 38080 3gra4 51744 29373
021193 817 wal 0.054 0.025 11426 | wa 11426 15049 | 8208
feledgbeli=o] 184 418| 0.054 0.025 3037 | 16760 18787 30188 | 14771
oz13ee 448 1494| 0054 | 0025 8206 50760|  68058| 104302/ 50628
0211499 521 2864| 0054 | 0025 | 9833 114580| 124393] 191951 82161
02M5/99 198 2687 | D.054 0,028 3867 107880 111547 173392 82274
021883 227 925, 0.054 0.025 4204| 37160 41364  63500| 30712
021729 58 03| 0.054 0.025 1074, 36120 37194 57852, 27424
0211859 145 677 0.054 0.025 58| 27080 20838 45847 22136
02119199 160 1008| 0.054 0.025 2953 40320/ 43283, 66902 32035
02/20/29 154 1241 0.054 0.025 28521  49640| 52492 81310 38758
n2rzi/ee 145 451 0.054 0.025 2704|  18040| 20744, 31748 15444
el 200 500 0.054 0.025 3704 20000 23704 36128 17851

021299 204 625 0.054 0.025 3778! 25000,  28778| 44038 21427
02/24/09 210 892 0.054 0:025 3889| 35680, 39569 80872 28370
bt 213 484 0.054 0.025 3044 19380 23304 35445 17414
022600 220 781| 0.054 | 0.025 4074 31240 35314| 54178 26254
022799 88 770| 0084 | 0025 | 1258 30800 32058| 49784 23662
n2zamcn 35 77| 00854 | 0025 548 23080 2av2ea|  36u1s 17483
oun1es 78| 164| 0054 | o025 1444 | 5160 7804 11527 5654
D020 45 628| 0054 | 0oz5 | 233| 25120 25953| 40348 19142
03/03/98 34| 280 0054 | 0.025 830 11200 11830 18329 743
030499 73 862 0.054 0.025 13520 28480 27832 43155 20580
030588 50 549| 0054 0.025 926! 21980 22886 35532 16893
030829 3z 402 | 0.054 0.025 593! 16080 | 18673 25905 12301

oamTes B2 488| 0.054 0.025 1148 18760  19%08|  a3o0a2s 14719
020898 a7 410| 0054 | 0025 585! 18400  17085| 28527 12611

ganees 339 286| 0.054 0.025 722 11440 12182 18828 8954
0310585 3 325| 0.054 0.025 574 12000 13574 21068 10022
03119 &8 452 0228 0.112 2451 4035 | 4281 5302 | 3532
oa2ee 26 | 416| 0.238 D112 | 110 3714 3824 4748 3203
oz1aEe 20 3s4| p23§ | 0112 B5| 3161 3245 4030 2717
ta e 5 8| 0238 0.112 21 54 751 91| B4
naMsee 69/ 473| 023 | 0112 282 4223 | 4516 5589 | 3750
03/16/99 41 B08| 0.236 ‘ 0.112 174 7214 7388 91786 5185
031753 53 3s0, 0.236 g.112 | 225 3214 3439 i 4258 | 2887
01859 185 510 0.236 ‘ o112 | 899 4554 5253\  6484) 4429
1990 5 327, 0236 0112 2 2420 2841 3657 | 2459
032085 1 67| 0.238 D112 4 508 | BO2 | 749 | 504
32188 32| BG, 0235 0,112 136 768 an3 1110 783
el 18 84 0236 0412 76| a39! g5 1131 769
carzaie8 8| 55| 0238 0.112 25| 491 516! 840 433
024459 7 54| D236 0112 kit 482 | 5121 B34 | 429
g3r25/50 5 26| 0238 | 0112 21 321 | 343 424 288
026E 8 73| 0238 | 0112 34 852 | B8G | 850/ 575
02/27/99 3l 101 0238 | 0z | 13| Qr}ei 514i 1137 785
nazass 4 67| 0236 0.112 | 8 596 507 | 754 | 508
[V elphiete] 1 46| D.236 itz | 47| 411 | 45?i 564 | 385
nass0/e i2 34| 0236 0.112 | 51| 304 | 354 | 436 280
owaee | 15| 2s| 0238 | o112 | g4 250 | 314! 384 | 266
0401753 g g5 033 | 0.0% Aa Tid, 7B2d 1122| 800
fames 4 148 0133 0.091 30 1604 1634 | 2357 | 1251
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Appendix C-1. Estimated daily abundance of downstream migrant fall-run chinook salmon:
December 16, 1998 - July 31, 1999,

Mote: Ditferences in tiolzls may be atiibutabie to rounding.
va - indicates that separate diel census data and esfimates for day and night passage abundance is not availahla,

YoY# | yorsz Trap Ef Trap Eff | Est Mo YOY | Est No. YOY | EstNo. YOY | 85% Confidence intarval
Data Day Mighl Day Might Day Mighl Total | H | Lo
04/02/99 1 28] 0.133 0.091 8 308 315 454 - 241
D4/04/88 0 6| 0.133 0.091 0 66 65 g5 50
04/05/99 1 4| 0133 0.091 8 44 51 73| 40
040659 1 4| 0,133 0.091 8 EE] 51 T3 40
04/07729 2 0| 033 0.091 15 0 15 20 12
04/08/99 o 2| 0133 0.091 0 22/ 22 32 17
04/00/89 0 3| 0.133 0.091 0 33 33| 48 25
04/10/99 1 13| 0.133 0.091 8 143 150 216 115
04f11/29 4 36 0133 0.091 30 396 428 611 azy
0412193 5| 56| 0.126 0084 | 40| 667 708 910 577
0411299 4| 52| 0126 0.084 3z 819 851 839 532
041450 1 85| 0.126 0.084 B 1024 10232 | 1333 842
04/15/59 4 13 0328 | 0.084 32 155 187 | 239 153
0416/58 1 13| 0126 | o084 8| 155 | 163 | 210 133
0411718 3 13| 0.126 0.084 24 | 155 179" 229 148
04/18/99 7 24| 0126 0.084 | 56 285 | 341 | 437 280
04/19/99 B 45| 0126 0.084 63 536 599 | 770 491
04/20/99 10 32| 0126 0.084 | 79| 381 | 450 589 ars
04/21/99 18 104/ 0128 | 0084 | 151 1238 | 1389 1784 1137
04/22/90 120 112| 0126 | 0.084 as2 | 1333 2286 | 2888 | 1893
04/z3/28 25 306| 0128 | 0084 ‘ 198 3543| 3841 4950 3138
D4/24/99 7 401| 0126 0.084 56 4774 4829 B237 | 3840
0412599 | 55 184 0,126 0.084 437 2180 2627 3365 | 2158
o4/zEmE | 12 34s Q04z8 | 0084 L 4095 4190 5409 | 3420
oa/z7iee | 15] 325 0126 | 0.084 119 3E69 2085 5146 | 3256
oaizaiEs | B2 326, 0425 | 0084 492 3887 4373 | 5617 ased
04/29/59 64 363! 0.126 0.084 508 4321 4829 6206 3954
04/30/95 15] 140| 0.125 0.084 | 119 1667 1766 2299 1480
0s0Ee | 24 158 0.126 0.084 180 | 1893 2083 2679 1705
0502199 50 151| 0.126 0.084 | 397 1788 | 2184 2809 1802
05/03/09 297 379 0.26 0.084 2357 | 4512 | 5850 B714 | 5673
25499 291| 1758 0128 | 0.084 ‘ 2310|  20005| 23214|  28841| 19002
0505599 361 718 0.126 0.084 2865 | 8580 11425 14568 | 8403
05/06/93 160 | 412 0.128 0.084 | 1270 | 4505 6175 7892 5074
05I07/S 81| 247 0126 0.084 484 2840 3425 4352 2807
05/ma/s9 50 2060 0128 | 0.084 | 387 | 2452 2845 3865 2336
05/09/99 a3 108 0.126 0.084 | 262/ 1285 1548 1582 1270
05/10/09 20| 122 0,126 0.084 159/ 1452 1611 2071 1319
05/11/99 431 84 0.126 0.084 341 | 1000 1341 1710 1104
05129 17 40! 0126 0.084 135| 852 1087 1396 a0
0sfaeg 52 90: 0128 0.084 413 1071 1484 1888 1223
0848 33 128! 0088 0.074 559 1730 2284 2558 2073
05/15/8 1 85 0.058 0.074 BEL | 1148 2013 2269 1811
0S/ERS | 67| 105, 0.059 0,074 | 1136 | 1419 2535 2881 2756
0si17/ma | 105 97| 0059 0.074 | 1780 | 1311 2090 3507 2765
051899 | 103 138 0058 0.074 | 1'Mﬁi 1878 3624 4084 3253
0519098 | 157 | 313 0.059 0.074 | 2661 4230 8291 7750 6207
0520189 | 118/ 203 0058 | 0.074 2000 | 2743 4743 5344 4267
osiz1ee | 85| 230! 0.058 0074 | 1441 3108 4549 5100 4108
05/2259 | 77| 99| 0.059 0074 | 1305 1338 2643 2987 2371
052398 | 71 45’ 0.059 0.074 1203 508 1811 2064 1815
05/24/99 | 86 97 0.059 0.074 1627 1311 2938 3330 2630
05/25/59 44 76 0.058 o074 | 745 1027 1773 1887 1585
o5i28/98 | 53 116] 0.059 0.074 1000 1588 2568 2888 2213
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Appendix C-1. Estimated daily abundance of downstream migrant fall-run chinook salmon:
December 16, 1998 - July 31, 19593,

Hote: - Differences in iotals may ba attnbutable to reunding,
fa - Indicates that seperate disl census data and estimatas for day and night passage abundance is not évailable.

| YOoNE | Yoys | Trap ENff | Trap Eff | Est Na, YOY | Est Mo, YOY | E=t No. YOy 95% Confidencs Interval
Data Day | Might Day Might Day | Might Tatal Hi JEp
o5zTee 48 85| 0.050 | 0.074 814 1143 1962 2210 1766
05/28/99 34 86 | 0,059 0.074 576 1162 1738 1950 | 1569
05/20/99 27 55| 0.059 0.074 | 458 743 1201 | 1350 1082
0573099 32 e8| 0058 | 0074 542 ote| 1481 1642 1317
0s31/20 36 78| 0059 | 0.074 610 1054 684! 1870 1500
eSS | 15 83| 003 0.125 434 704 1188] 1900 | 973
0802199 42 128 0.031 0.125 1355 1032 2387 | 4324 1834
nename. | 23 162| 0.031 0,125 935 1256 | 2231 | 3604 1819
060499 94 197 0.031 0.125 3032| 1576 4608 | 8900 3411
080829 116 | 188| 0.031 0.125 3742 1584 5326, 10601 3857
ORIDAES 147 | Z11| 0.0371 0.125 4742 | 1688 8430 13086 4598
oe/07a 103 248| 0.031 0.125 3323 1984 | 5307 10025 | 3981
08/08/99 52 241 0.031 0.125 1677 1928 3605 6042 | 2887
oEiSe 24 184| 0.031 0.125 1087 1312] 2400 4005 1938
0BT 16 83 0.031 0.125 516 744 1260 2018 1031
06 1199 20 65| 0.031 | 0325 645 Ban 1165 2088 201
081209 15 24 0031 | 0325 474 192 B7E 1357 | 488
0ai13ms | 33 72| 0031 | 0425 1085 576 1641 3148 | 1219
06/14/85 15| 125 Qo031 | Da2s 434 1000 1484 22131 1253
06/15/09 3 g3| 0031 | 0125 1000 | 744 1744 3173 1337
06/16/99 16 o7 | 0.002 n.028 8000 | ga0 8880 17244 | 4022
0BM TR0 43 | 85| 0.002 poes | 21500 863 22163 43833 8151
oB/tame | 11 52 0.002 0.088 5500 531 8031, 11667 2641
o61eme | 14 | 47| 0.002 0.098 7000 480 7480 14603 | 3198
08/20128 8| 42| 0.002 0.088 4000 429 4429/ 8538 1956
08/21/90 14 29| 0.002 0.098 7000 235 7206 14372 3046
Dei22res ‘ 11 ‘ 28 0.002 0.028 2500 286 5788 113581 2437
06/Z3/%0 2| 30 0002 | 0.098 1000 308 1308 2385 B54
062499 | 1| 30| o002 | 0.098 500 306 806 1385 | 454
062598 | 7 36 0.002 0.098 3500 367 3867 ?452| 1705
06128099 | 4 as'  0.002 0.098 2000 388 2388 4487 1122
082785 | 3 20/ o0.002 0.098 1500 204 1704 2256 789
08/28/5 1 16 0.002 0098 | 500 163 6563 1205 | 336
ogizoiee | 2 14 0002 | 0098 1000 | 143 1143 2179/ 519
06730150 5 20| 0.002 0.098 | 3000 204/ 3204 | 5256 1369
070159 1 15; 0Q.002 0,099 | 500 | 152 652 1183 are
07/021%9 2 5i 0.002 0.089 | 1000 51 1051 2061 | 543
o7/0ee 1 al 0.002 0088 | 0 20 30 v | 26
oTioeme | 1 & 0.002 0.099 500 | &1 581 1073 302
oTioses | 1 8 0.002 0.089 500 | 61 5681 1073 302
oTece | 1 0/ 0002 | D089 500 | 0 500 1000 250
oToTee | 3 3 Qo022 | 0.009 1500 | 30 1530 3037 | 776
070883 0l o) 0.002 0.099 0 o o a 0
oTIOMEa Q! 8| 0.002 0.099 0| B1| a1 g8 5]
7o 0 2| o000z | 0089 | 20| 20 24| 17
o7A1/99 0 5| ooo2 | 0093 0| 51 | 51 81 43
07/12/89 1 1. 0.002 0.0%9 500 | 10 510 1012 = 250
oTves 0| 1| 0.0p2 0.089 0 10| 10 12| o
a7Hame | 1 2| 0.002 0.099 | 500 20/ 520 1024 | 267
07/15/98 0 1| o002 0.089 | 0| 10| 10 12 B
07/1699 2 3| geoz | 0099 1000 | 30 1030 2037 | 526
aTiTae 0 3l o002 | 0,008 0! 30 30 ar 26
o7a/m0 1 2! opgoz | Gose | 500 | 20 520 1024 267
07i1%es 4] g1 0.002 0.095% ol G1 61| 73| L
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Appendix C-1. Estimated daily abundance of downstream migrant fall-run chincok salmon:
December 16, 1998 - July 31, 1999,

Mote;- Differances in ioizls may be attributable to rounding.
i3 - indicates that separale did census data and estimates for day and night passage abundance is not availabla,

YO | YO & Trap EHf Trap Eff Est Mo, YOY | Est No. ¥OY | EstMa. YOY | 25% Confidanca Interval
Dste Day Night Cay Might Day !  Nignt |  Total | Ri-—| Lo
OTiEs Q] 0f 'ogoz: | ooge | 0 i 4] 0 - 0
72108 1 . 0 0002 n.ogg | 500 ﬂ| 500 1000! 250
o72aes 0 0] 0062 0.095 0| 0| 1] | [#]
o7Zaee 1} 3| 0002 0099 | 500 a0 530 1037 275
071240939 1 3| 0.002 og9a | S00 ao 530 1037 276
oviesas 0 2 0.002 0.099 | 0 | 20 20 24 17
o7iz6mee 4] 1 i 0.002 0.088 | 0 10 10 12 o
o7:27/58 0] 1 0.002 0.088 0 10 10 12 9
07/28090 0 2| 0002 0.099 0 20 20 24 17
07i2aea 0l ol 0.002 0.092 0| ] 4] o 4]
O7i30Es 3 | gy  0.002 0.095 Eﬂﬂ| 0] 500 1000 250
073153 1 1] 0002 0.085 500 | 10 510 1012 | 253
I = ' i
TOTAL: 10677 ! se014 v s | 240807 | 1284275 | 1535439 2318804 | 11439849
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Appendix C-2. Estimated daily abundance of downstream migrant YOY steelhead:
June 1, 1999 - July 31, 1993,

Nate! Differances in iolals may be atinbutable to rounding

Trap EF TrapER | EstMo. YOY | EstMo. YOY | EslMo. YOY | 95% Confidence Interval
Cate Day Might Caay Totat | Hi |
DED1/A0 0 0| 0017 0.088 0 I 0] Q| 0 0
082180 0 o ooi7 0,089 0| 0 ol 4 0
08039 e} 1| 047 0.085 0| 11 14 16 g
06/04/88 0 1| 0017 | 0089 0| 11 11 16 g
06ID5/99 o 4 | 0.017 | 0.083 ol 45 | 45 55 | 34
it 0 3 0017 0.089 (1] 34 34 45 | 26
O&MTen 0 3| oMy 0.082 0| 34 34 48 25
Da/EaS 0 ca| 0.017 0,089 D ol 0 ] 0
W Eaert 0 & 0017 059 0| 56 55 81| 43
pefLaen a 3| 8017 0.089 0| 34 34 ag| 26
081 1/08 o & D017 0.0839 a 67 ‘BT a7 52
0A/12/90 0 2| 01T 0.083 ] 22| 22 3z 17
oA 0 7| 0017 0.083 o] 79 i 73 113 &0
OB 490 1 2| 80T 0.089 54 22 | 81 232 52
0BMaga 0 [+ 0017 0.083 ] BT B7 a7 B2
0B/1E/88 o] 8| 0.017 0.088 0 57 &7 a7 52
OEM TS 0 3 BT 0.089 il 34 34 | 43 | 26
el koti= o] | ) 0.7 0.088 0 56 55 81| 43
oa/19Ea 0 3 0T 0.089 0 34 34 45| 26
oe/2DeE 0| zl o7 0.088 0 22 27 32 7
[alctl i 0 1 00T 0.0882 UI 11 | 11| 13. b
oB/22180 o Z| oo1T 0.088 il 22 22| 32| 17
06/23/98 0| 3| 0017 0.080 0 34 34 a8 | 25
06/24/29 0l 3| 0.017 0.088 0/ 34 34 48| 26
DB/Z5i98 8] 7| 007 0.0a8 0 73| 75 113 50
DB/26/53 | 3| o0.m7 0088 ] 34 34 48 26
0B2TED 0 i 2| BT 0.088 4] | 22 22 32 17
OE/ZEE 0| 5| 0.7 0.0Rg 1] 55 E+13] 81 43
06/235g 1 2| by 0.088 59 22 a1 232 I a2
OB/305E a 3| 0.7 0089 g 34 | 34 48 28
o7mee 0 1 0.m7 0.08% 0 11 11 186 g
oTmzee 3 3| 0017 0.088 76| 34 210 g48 129
a7naee 0 o 00T 0.c88 o o 1] 0| 1]
07Mm4ss 0 Z| T 0.089 0 22 22 32 17
07/0589 1 O o017 0.089 28 i 58 200 34
O7/06/S a 21 o7 0.089 0 22 22 3z 17
oToTEs 1 2| 0017 0.083 28 22 81 232 | 52
070852 0 g o|7 .089 0 ] 0 | 0
OTHSEe 4] 1| 0.017 0.082 0 11 11 168 g
o7ies o 1| Qo7 0.083 | 11| 11 16 g
0711080 0| 3l 0.017 0.088 0 34 | 34 48 26
oThaEs 0 Z| 0T 0.0g8 0] 22 22 32 17
07Ha58e 0 2| 01T 0089 0 22 22 3z 17
O7r14/98 0 2| 0017 0.089 1] 22 22 32 17
O7MEES 0 1| 0017 0.089 0 11 11 16 a
07i16/59 ol 1| 0.017 0.089 0 11 11| 16 a
oriTes 1 1 0.047 0.089 58 11 70 2156 43
071858 0 0| o0oaT 0.083 0 0 0] 0 0
07/19/88 1 1| ‘0.7 0,088 58 11 70| 218 43
o7iz0ms 0 al o7 0.089 0 a4 I 34 48 26
o7fz1/es 4] 2| o017 0.089 0} 22| 27 3z G I
OFI229e ]| 2| 07 0.083 0 22| 22 32| 17
o7/23/m9 o 2| 07 0.089 0 22| 22 32| A7
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Appendix C-2. Estimated daily abundance of downstream migrant YOY steelhead:
June 1, 1989 - July 31, 19949,

Mote: Differences in tofals may be sttributable fo rounding.

YOvE | YO # | Trap EFf | Trap EF | Est Wo YOY'| Est Mo YOY | Est No. YOY | 85% Confidence Tiftarval
Date Bay Night Day Might |  Day Hraht Total Hi ] Lo

a7/24199 1 3| 0.017 0.089 59 34 93| 248 ] 80
0772589 0 ‘ 2 0017 0.688 0 22 229 32 17
072609 0| 2| 0.017 0.0Bg 0 22 22 32 17
o72rRg 0 1 0.017 0.089 0 11 11 161 L]
o7r2elag 0 0 0.017 0.089 4] ] ] ] Y L]
O7rzarEg | 0} 1| 0.7 0.088 0 11 111 161 g
07/20/89 o 2| 0.7 0.089 0 22 224 32| 17
a7raisge | 1 _ 3| 0047 0.089 58 34 83 248 60
TOTAL: | 11 144 : = 64T 1584 231 | a47e 1585
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