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ABSTRACT

In 1995 and 1996 two user non-configurable, sonar salmon counters were operated from opposite
banks to estimate salmon passage in the Toklat River upstream of Barton Creek from·~

approximately mid-August through early October. Estimated passage was 110,867 fish in 1995 and
90,044 fish in 1996. The median day of passage was 14 September in 1995 and I()September
1996. Sonar counting range was considered adequate for the detection of the majority of fish
passing the sonar site each year as most were near-shore oriented, passing within 3-4 m of the
shoreline. However, passage was greatest along the left bank in both years, representing 81% of the
estimate in 1995 and 66% in 1996. Daily passage was greatest during periods of darkness in both
years, with the greatest movement occurring on the average between 2100 and 0I00 hours.

Apportionment of sonar counts was based upon species composition observed during subsequent
ground surveys made of the major spawning area at Toklat Springs in mid-October each year.
Approximately, 99% of the sonar estimate in both years was apportioned to fall-run'churri salmon
Oncorhynchus Ireta (110,201 in 1995; 88,513 in 1996), with the remainder considered to be coho
salmon 0. kisutch The resulting estimates of chum salmon were substantially greater than
subsequent ground survey estimates made at Toklat Springs each year. The Toklat Springs total
abundance estimate in 1995 was 54,513 chum salmon and revealed the escapement goal was
achieved in that year. However, the total abundance estimate in 1996 was only 18,264 chum
salmon, well below the minimum escapement goal of 33,000 fish. Although an additional 1,293
chum and 194 coho salmon passed Barton Creek weir from mid-August through early October in
1995, only a single chum and no coho salmon passed the weir in 1996.

Variations in Toklat River water levels and velocities, together with migration behavior of upstream
migrant salmon affected the ability of the hydroacoustic equipment to accurately estimate salmon
passage in both 1995 and 1996: Positive and negative biases in fish passage from sonar counter
ping-rate settings were accounted for by comparing sonar counter output to visual observations on
an oscilloscope. However, multiple counts as a result of salmon swimming upstream through the
acoustic beam more than once was considered to have been the greatest non-quantifiable source of
error in both years. Several other factors potentially contributing to the disparity between the two
independent estimates of chum salmon abundance in both years are discussed.

KEY WORDS: Chum salmon, Coho salmon, Oncorhynchus Ireta, 0. Kisutch, hydroacoustics,
sonar, escapement, Yukon River, Tanana River, Kantishna River, Toklat River
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INTRODUCfION

..
Although five species of Pacific salmon Oncorhynchus are found in the Yukon River drainage,
chum salmon 0. ke/a are the most abundant and occur in genetically distinct summer and fall runs .~

(Wilmot et al. 1992; Seeb et al. 1995). Fall chum salmon are larger, spawn later, and are less
abundant than their summer chum counterpart. They primarily spawn in the upper pomon of the
drainage in streams that are spring fed, usually remaining ice·free during the winter (Buklis and
Barton 1984). Major fall chum salmon spawning areas include the Tanana, ChandaJar, and
Porcupine River systems, as well as portions of the upper Yukon River in Canada (Figure 1).
Within the Tanana River important fall chum salmon spawning stocks include those utilizing
numerous spring areas of the upper mainstem river itself between approximately Little Delta River
and Delta Clearwater River (Barton 1992), the lower Delta River, as well as the Toklat River in the
Kantishna River drainage (Figure 2).

The Toklat River heads in the glacial ice fields of the Alaska Range near Mount Pendleton in
Denali National Park, draining an area of approximately 3,300 sq. km on the north side of the
Alaska Range. It is a typical Alaskan glacial river with turbid, silt-laden water and broad, braided,
gravel-bedded channels, flowing north approximately 140 km to its terminus on the Kantishna
River some 90 km upstream of the Tanana River (Figure 3). Excluding the East Fork, all other
tributaries are clear water, the largest of which is the Clearwater Fork. Though detailed studies have
not been made, discontinuous permafrost is known to underlie much ofthe basin lowlands (USNPS
1985 as cited in Karle I989). While most of the surface flow volume is from snow and glacier melt,
which gradually diminishes as freezeup approaches, upwelling ground water composes a significant
proportion of the river flow volume during the winter months. These up-welling spring areas
provide important spawning habitat for fall chum and coho salmon.

Charles Sheldon (1930) first reported finding dead salmon in open water channels along the Toklat
River in 1908. Apart from Sheldon's docwnentation, no information on chum salmon spawning
abundance or distribution in the Toklat River was available prior to the early 1970s. Throughout the
next decade however, observations on Toklat River chum salmon escapement were made by the
Alaska Department of Fish and Game (department) and consisted of limited aerial and ground
surveys conducted during periods ofanticipated peak spawning (Barton 1984a). Beginning in 1980,
a special effort was made to conduct a thorough ground survey each year of the major fall chum
spawning area at Toklat Springs during periods of anticipated peak spawning. In 1985 surveyors
began to document the distribution ofspawners throughout the floodplain sloughs.

The existing historic escapement database for Toklat River chlL.'TI salmon consists of estimates of
total spawning abundance dating back to 1974 (Barton 1997). Estimates were derived from
expanded aerial or ground survey counts of the major spawning area at Toklat Springs, using
streamlife and migratory time-density data collected from the Delta River fall chum stock. Based
upon the historical database, the department established a minimum fall chum salmon biological
escapement goal (BEG) for the Toklat River of 33,000 spawners.



Between 1980 and 1989, Toklat River fall chum salmon escapements were consistently less than
the BEG, despite numerous management actions taken by the department and the Alaska Board of
Fisheries (BOF), not only for that stock but for Canadian stocks as well. Such actions inc!Vded
reductions in commercial fishing time throughout the Alaska portion of the drainage to both
commercial and subsistence fishing closures/restrictions. At the spring 1990 BOF meeting, the .~

Toklat River fall chum salmon stock was identified as a conservation concern. Subsequently, the
BOF issued a "charge" to the Yukon River Drainage Fisheries Association (YRDFA) in-the spring
of 1992, to work with the department in developing a rebuilding management plan for Toklat River
fall chum salmon. Based upon a YRDFA proposal presented to the BOF in the spring of 1993, the
BOF adopted the 1993 Toklat River Fall Chum Salmon Rebuilding Management Plan. Similar
rebuilding plans, with only slight modifications, were adopted by the BOF for the 1994 fishing
season and the 1995 through 1997 fishing seasons.

Due to the elevated concern over Toklat River fall chum salmon, the department initiated a
hydroacoustic feasibility study in 1994 to obtain a more comprehensive assessment of fall chum
salmon escapement into the river. The expectation was that daily sonar passage estimates Could be
used for inseason assessment of Toklat River chum salmon escapement. Intensive ground surveys
of Toklat Springs were continued, providing for historical consistency. The sonar-estimated
escapement (75,000) and subsequent ground survey population estimate (76,000) of fall chum
salmon in 1994 were very similar (Barton 1997). As a result of that work, a recommendation was
made to continue hydroacoustic assessment to further evaluate the two independent annual
abundance estimates (sonar versus expanded ground surveys) over years with differing run sizes.
This report presents results of studies conducted in 1995 and 1996.

Objectives

The main goal of 1995 and 1996 studies included continued evaluation of the feasibility of using
hydroacoustic techniques to monitor timing and magnitude of fall chum salmon escapement in the
Toklat River. Depending upon project success, a secondary goal was to compare the sonar­
estimated escapements to independent total abundance estimates obtained from subsequent ground
surveys of Toklat Springs during peak spawning. Like 1994, design of the 1995/96 studies was
predicated upon two major assumptions. First, while the extent of mainstem spawning is not known
with certainty, based upon historic information, it was presumed that little to no chum salmon
spawning occurs upstream ofToklat Springs with only limited spawning below that region in most
years. Second, it was presumed that species apportionment of mainriver sonar counts upstream of
Barton Creek can reasonably be based upon species composition subsequently observed at Toklat
Springs during peak of spawning. Given these assumptions, the following specific objectives were
identified:

• document timing and magnitude of salmon escapement in the mainstem Toklat River upstream
ofBarton Creek using hydroacoustic techniques,
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• apportion sonar counts to salmon species based upon subsequent ground surveys of Toklat
Springs during the period ofpeak spawning,

• document timing and magnitude of salmon escapement by species in Barton Creek using a
counting fence (weir), and --

• monitor selected climatological and hydrologic parameters daily at the project site~for use as
baseline data.

METHODS

Hydroacoustic Equipment and Site Selection

The 1995/1996 sonar project site for assessing the salmon run in the Toklat River was localed near
the terminus of Barton Creek where it debouches onto the Toklat River floodplain (Figure 4). Camp
facilities were established on the eastern side (right bank) of the floodplain between Barton Creek
and the main channel of the Toklat River, which allowed a single two-person crew to monitor
salmon passage in both the Tokiat River and in Barton Creek. Several canvas wall tents, framed
with spruce poles, were assembled for mess and sleeping quarters as well as to house sonar
electronics.

Two, fixed-location hydroacoustic fish counters developed by the Hydrodynamics Division of
Bendix Corporation2 were used to monitor salmon passage in the mainstem Tokiat River: a 1978
model counter and a 1979 model counter. Bendix side-looking transducers have co-axial, circular
cross-section narrow (2°) and wide (4°) beam dimensions. Sampling ranges for the narrow and
wide beams are variable and maximum at 18.3 m and 9.2 m, respectively. Each counter can be
operated on either the narrow or wide beam independently, or by alternating acoustic pulse
transmissions between the two beams. In the latter mode fish passage in the outer half and inner
half of the sampling range are monitored by the narrow and wide beams, respectively.

Each counter maintained a record of the spatial distribution of fish counts based upon distance of
the acoustic target from the transducer. Fish counts were tallied and stored into dynamic memory
by 12 electronic range intervals (sectors). A tape printout showing the number of counts by sector
was obtained each hour. Each counter was designed to assume that any time 24 counts occur in any
one of the 12 electronic sectors in a 35-second period, they are not likely fish. Under such
conditions, the system operator was alerted by the presence of a "debris" code appearing on the
printout tape next to the suspect counts for the sector and hour in which they occurred. Examples of
factors that can result in "debris counts" appearing on printout tapes include: passage of floating or
suspended debris through the insonified water column, driving rain, snowfall, mis-angled beam,
high density of fish passage, and holding or spawning fish.

'Use of company names in this report does not constitute endorsement.
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Other operating characteristics ofBendix counters as well as installation and operational procedures
can be found in Bendix Corporation (1978) and Ehrenberg (undated).

Actual location of sonar transducers in 1995 and 1996 were based upon the best of several river'~

bottom profiles made of the Toklat River main channel shortly after arrival at the project site in
each year. Profiles of the river bottom were obtained by stretching a rope across the river and
measuring water depth with a pole every 3 m.

In both years, the left-bank sonar counter was operated from the right bank. This counter was not
housed on the left bank point bar due to increased risk of loss from sudden, unexpected high water
events. The right-bank counter was housed in a separate wall tent on the right bank. Wood buming
stoves were operated in each sonar tent to prevent printer malfunction during periods of dampness
and cold weather. Access between banks was provided by means of a 5 m rubber raft. Personnel
pulled themselves across the river in the raft by means of a 1.6 cm rope that had been strung across
the river for that purpose. A safety line from the boat was secured to the rope while croSsing. A
bipod was used to elevate the rope high enough above the river when not in use, so as to avoid
floating debris or boat traffic.

The modular aluminum substrates designed for use with Bendix counters were not used in either
year. Transducers were mounted on housings made of galvanized steel water pipe (Barton 1997).
The pods were designed to permit raising and lowering of the acoustic beam during aiming, by
using the two riser pipes that extended above the water. Fine adjustments were made with the
knurled knobs that attached the transducer plate to the pod. Transducer pods were secured in place
with sandbags. The left-bank transducer cable, supported by a 1.6 cm rope, was elevated across the
river to the sonar counter using nylon tie straps spaced about one meter apart and in such a manner
so as to eliminate tension on the cable ends. The rope and transducer cable were suspended high
enough above the river to avoid floating debris and boat traffic. Right-bank transducers were
deployed from the adjacent bank a few meters upstream of the left-bank transducer in both years.
Transducers were deployed in water ranging from approximately 0.5 to 1.0 m in depth and aimed
perpendicular to the current, along the natural gravel substrate. An attempt was made to insure
transducers were deployed at locations where minimum surface water velocities did not fall below
approximately 30-45 crn/s.

The system operator used an artificial acoustic target during deployment to insure the aim of each
transducer was low enough to prevent salmon from passing undetected beneath the acoustic beam.
The target, an airtight, 250 rnl weighted plastic bottle, was allowed to drift downstream along the
river bottom and through the acoustic beam. Several drifts were made with the target in an attempt
to pass it through each electronic sector of the counting range. When a transducer was properly
aimed, the target appeared as a vertical deflection (spike) on an oscilloscope screen as it transected
the acoustic beam at any given distance. The target mayor may not have simultaneously registered
a count (or multiple counts) on the sonar counter, depending upon the length of time it remained in
the acoustic beam as it drifted downstream along the river bottom.
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A fish lead was constructed shoreward from each transducer to prevent upstream salmon passage
inshore of the transducers. Each lead was constructed using 5 cm x 5 cm by 1.2 m high Tuflink
fencing and 2.5 m metal "T" stakes. Leads were constructed so as to include the nearfield .':dead
range" of each sonar transducer. Whenever a transducer was relocated because of rising or falling
water level, the inshore lead was shortened or lengthened as appropriate, and the artificial target -..
used to insure proper re-aiming.

Sonar Calibrations and Count Adjustments

Daily comparisons (calibrations) were made between oscilloscope observations and automated
counter output to determine if the number of fish registered by the sonar counter equaled the
number of fish observed passing through the sonar beam. A minimum of six, 15- to 30-minute
calibrations was initially scheduled daily for each sonar counter within the following time periods:
0001-0100; 0600-0700; 1100-1200; 1600-1700; 2100-2200; and 2300-2400 hours. The 0001-0100
hour calibration was subsequently shifted to 0300-0400 hours. Duration of calibrations was based
upon the following criteria: I) stop calibration at 15 minutes if less than 10 fish are observed; and,
2) ell.1end IS-minute calibration to 30 minutes if 10 or more fish are observed in the first 15
minutes.

Bank-specific calibration results were used to adjust passage estimates for each sonar counter on a
daily basis. Hourly blocks of a day's count included in an adjustment (adjustment period) were
defined by the time between individual bank-specific calibrations. An associated adjustment factor
(A), specific to each adjustment period (I) was calculated as follows:

where:
DC = oscilloscope count; and,
SC = sonar count.

A.=DC
, SC

(1)

Adjustment factors were applied to the unadjusted sonar counts for each hour within the associated
adjustment period for each bank. The resulting corrected sonar counts for each hour within a day

for a given bank were summed, yielding the estimated daily passage (b) of salmon, and is
represented by

b = L(A,xSC,) (2)

Counts identified as "debris" on printout tapes counts were deleted and replaced by interpolated
values prior to making adjustments. Interpolation was also used for missing sector counts as a result
of occasional printer malfunction. All interpolated values for a given electronic sector were based
upon registered counts for that sector in the preceding and following hour. Daily passage of salmon
was determined by summing the daily bank estimates. Sonar counts caused by fish other than
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salmon were assumed to be insignificant. Whereas the adjusted (corrected) hourly counts were used
to determine temporal distribution of salmon passing the sonar site, spatial distribution was
estimated from the unadjusted (raw) sector counts.

Adjusting the pulse repetition rate (FRR) or ping rate of each counter as needed minimized over­
counting or under-counting. Over- and under-counting primarily results from changes in salmon
swimming speeds which may be related to fluctuations in water level and velocity, photOperiod, or
fish densities (Barton 1985, 1986, 1987, 1995). Although a few occasions arose when the counter's
ping rate was subjectively changed based upon a qualitative evaluation of fish passage rates, the
ping rate was generally changed at the end ofany calibration if the oscilloscope count was in excess
of 59 per hour and differed by more than 15% from the sonar count. The new ping rate was
calculated as follows: (sonar count / oscilloscope count) x current PRR setting. if passage rates
during calibrations for a given counter on a given day never exceeded 59 fish per hour, the ping rate
was changed at 2400 hours on that particular day. However, this change was made only if the sum
of sonar counts during all of the day's calibrations differed from the sum of oscilloscope counts
from all calibrations by more than 15%.

Barton Creek Weir

A weir was installed in Barton Creek where it debouches onto the Toklat River floodplain
approximately 0:5 km upstream from its confluence with the Toklat River (see Figure 4). Actual
location of the weir in 1995 and 1996 was approximately 30 m farther upstream from its location in
1994. Barton Creek was approximately 20 m wide at this location and water depth about one meter
at the deepest point. A 4.5-m span of the weir consisted of six, 75 cm panels butted together and
positioned where water was the deepest and current the most swift. Each panel consisted of twenty­
five 1.5 cm diameter by 3 m long metal conduit, spaced on 3 cm centers in angle iron supports.
These panels were held in place by large tripods constructed from spruce poles and secured with
sandbags. Outer wings of the weir were constructed of 5 cm x 5 cm by 1.2 m high Tuflink fencing
and 2.5 m metal "1'" stakes. Fencing was secured to "T" stakes with nylon tie straps and sand­
bagged along the stream bottom.

A holding pen was constructed in the weir with additional fencing material and provided entry for
upstream bound salmon through a fyke opening. The holding pen was checked a minimum of two
to four times daily, but frequency of checks increased with increasing numbers of salmon. Adult
salmon were dip-netted from the holding pen, counted by species, sexed, and released upstream.
Additional daily inspections of the weir were made as needed to remove beaver cuttings and
accumulation of autumn foliage to prevent the weir from washing out. Salmon carcasses washed
downstream were removed from the weir and the number of salmon retained in the holding pen
held to a minimum to minimize fish mortality and bear problems.
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Climatologkal and Hydrologic Observations

A gauge was inslalled in the main channel of the Toklat River and changes in water level monj!..ored
to the nearest centimeter. Surface water temperature was measured with a pocket thermometer to
the nearest degree Centigrade (C). Other observations included recording the occurrence of -_
precipitation, estimated wind velocity and direction, and percent cloud cover. All climatological
and hydrologic observations were recorded twice daily at approximately 1200 and 2200 oours.

Spawning Ground Surveys and Population Estimllte

Intensive ground surveys of the spawning area at Toklat Springs were conducted in mid-October in
both 1995 and 1996. Updated maps of floodplain channels were prepared, and salmon distribution
documented. Individual channel locations and wetted areas were estimated from several aerial
photographs collected each year, and the number of live and dead chum and coho salmon were
recorded by location. The chum salmon ground count made each year was subsequently e*panded
based upon the percentage of live chum salmon actually observed, using an estimated strearnlife
curve (SLC) and a migratory time-density curve (MTDC) developed for Toklat Springs (Barton
1997).

RESULTS

River Conditions and Sonar Abundance Estimation

Similar to 1994, water flow in the Toklat River at the project site in 1995 and 1996 was primarily
confined to a single channel that traversed the floodplain from west to east, leaving exposed a large
gravel-bedded point bar on the western side (left bank) (Figure 5). A much smaller channel with
restricted flow cut behind the point bar. Water flow in this channel fluctuated in response to that of
the main river throughout the 1995 and 1996 seasons. During high water periods the smaller
channel behind the gravel bar was frequently of sufficient depth to permit passage of salmon.
However, none were observed in this slough based upon occasional ground surveys made during
periods ofhigh water in both years. Water level in this channel at other times was generally too low
to allow salmon passage. Actual placement of sonar transducers in the main river channel was
based upon the best of several river bottom profiles made shortly after arrival at the project site in
each year.

1995

A bottom profile of the main channel was made on 21 August 1995 where the left-bank transducer
was deployed for operation. It approximated the same location used in 1994. The river measured 50
m wide, with the river bottom sloping gently from the point bar to the thalweg (a distance of 40 m)
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at a rate of approximately 4-5 cm/m for a bottom slope of 2° to 3° (Figure 6). River bottom from
the thalweg to the right bank was steeper, rising approximately 20 cm/m for a slope of 11 0.

Prevailing high water conditions at the project site hampered sonar operations in 1995. Although
minimum and maximum water level differed by 57 cm between 14 August and 3 October, no less .~

than three high water events were observed (Figure 7; Appendix A.I). High water was responsible
for partially or totally suspending sonar counting for II days from 24 August to 7 September and 4
days from 21-24 September. For these days, salmon passage was estimated by extrapolation or
interpolation (Appendix B.I). On 3 October, water level was only 16 cm lower than recorded on 14
August.

Attempts to initiate sonar counting from the left bank occurred on 13 August Although salmon
were observed passing the left-bank site on that date, electrical problems associated with transducer
cables prevented passage estimates from being made prior to 21 August. Unfortunately, the left­
bank transducer was removed from the river on the evening of24 August as a result of rising river
water. The transducer was re-deployed on 27 August and operated through 31 AuguSt wlien high
water again necessitated its removal. The right-bank transducer was deployed the evening of I
September across from, and slightly upstream of the left-bank transducer that was reinstalled on 2
September. High water required that both units be removed on 3 September. Right- and left-bank
transducers were re-deployed on 5 and 6 September, respectively. Although water levels remained
fairly high throughout much ofSeptember, both sonar counting units remained in operation until 21
September, when high water once again required their removal for 2-3 days.

Owing to the bottom profile and adequate water depths, salmon passage in 1995 was estimated
along each bank by operating each sonar counter in the "alternate" mode, i.e., alternate triggering
of the 2° and 4° acoustic beams. The passage estimate consists of adjusted daily counts for each
counter based upon oscilloscope calibration data collected throughout the season. A total of 212
calibrations averaging 25 min in duration were made to the left-bank counter during the period
23 August through 3 October (Appendix C.I). For the right-bank counter, 192 calibrations
averaging 15 min in duration were made between I September and 3 October (Appendix C.2).
Total effort exceeded 133 h for both counters combined, and an attempt was made to weight
calibrations to periods of the day when upstream migration was heaviest (Figure 8). The sonar
fish passage estimate for the Toklat River upstream of Barton Creek in 1995 was 110,867 for the
44-day period 21 August through 3 October (Table I). This estimate includes expansions for those
days only partially monitored by either counter, as well as those days when counting was
suspended during periods of high water (see Appendix B.I).

1996

In 1996, the Toklat River was insonified approximately 105 m farther upstream from the 1995 site;
a location where the thalweg was more central to the main channel. Two profiles at that location
were made on 12 August and river width approximated 53-54 m (see Figure 6). The left-bank
transducer was deployed and aimed across transect AB, while aim of the right-bank transducer was
across transect CA. At transect AB, the left-bank bottom sloped gently from the point bar to the
thalweg (a distance of 35 m) at a rate of approximately 5 cm/m for a slope of approximately 3°.
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The right-bank bottom across transect CA was slightly steeper, sloping to the thalweg (a distance of
24 m) at a rate of approximately 7 cm/m (4° slope). Location of the right-bank transducer was
approximately 5-6 m upstream of the left-bank transducer.

The Toklat River experienced only moderate fluctuations in water level in 1996 at the project site .~

(Appendix A.2). Minimum and maximum water level differed by 84 cm between 7 August and I
October, and apart from two high water events of relatively short duration occurring on~ II and 17
August, the overall trend was a decline in water level throughout duration of the project (see Figure
7). High water was responsible for suspending sonar operations on the left bank for nearly 3 days
between 16 and 19 August. A decline in water level was observed subsequent to 19 August, and by
the end of September it was 52 cm lower than recorded on 7 August. Right-bank counting
operations were not interrupted from high water in 1996.

Owing to a prevailing decline in water level for most of the 1996 season, as well as a favorable
bottom profile, both the left and right-bank counters were primarily operated on the narrow (2°)
acoustic beam. Acoustic noise and background scattering were encountered when ojJeratilig from
the 4° or "alternate" mode. The sonar-estirnated escapement in 1996 consists of adjusted daily
counts made for each counter based upon oscilloscope calibration data collected throughout the
season. A total of292 calibrations averaging 19 min in duration were made to the left bank counter
from 14 August through 1 October (Appendix C.3), while 289 calibrations averaging 17 min in
duration were made to the right-bank counter (Appendix CA). Total effort amounted to 172 h of
calibration time for both counters combined, and an attempt was made to weight calibration effort
to periods ofthe day when migration rates were heaviest (see Figure 8). The sonar passage estimate
in 1996 was 90,044 fish for the 49-<1ay period 14 August through 1 October (Table 2). This
estimate includes expansions for those days only partially monitored by either counter, as well as
those days when counting was suspended on the left bank as a result of high water (see Appendix
B.I).

Temporal andSpatial Distribution

Entry of salmon in the Toklat River subsequent to mid-August continued for at least 1.5 months in
both 1995 and 1996 based upon hydroacoustic assessment (Figure 9).

1995

Salmon were observed to have been present at least as early as 13 August in 1995. Although no
passage estimates were made prior to 21 August due to electrical problems associated witll
transducer cables, few salmon were judged to have passed the project site as evidenced by a
passage rate over the next three days of less than 200 per day. Estimated total passage through the
end ofAugust was approximately 15,000 salmon or 14% of the run, with an average passage rate of
1,400 fish per day. The central half of the run was estimated to have passed the project site during
tile 14-<1 period 7 through 20 September, at an average rate of approximately 4,300 fish per day.
The median day of passage occurred on 14 September, while peak daily passage (6,078 fish) was
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observed on 15 September. Salmon were still passing the project site at a rate of about 200 fish/d,
upon termination ofoperations on 3 October.

An estimated 89,482 salmon, or 81 % of the total sonar-estimated escapement in 1995 was observed
on the left bank, with the remaining 19% (21,385 salmon) observed on the right bank. Spatial ~
distribution ofsonar counts by electronic sector indicates that most of the salmon passed near shore,
although some counts were observed in all sectors ofeach acoustic beam (Figure 10). For example,
not only did the majority of salmon move upstream along the left-bank point bar, but 97% of those
passed through the first three near-shore sectors. The average width ofeach sector was 1.5 m based
upon an average counting range of 18.3 m for the left-bank counter. lbis results in more than
86,000 salmon passing within 2 m of the left-bank transducer. Similarly, 91% of the right-bank
passage estimate was confined to the first five sectors, each of which averaged less than 0.5 m in
width based upon an average counting range of4.3 m for that counter.

The proportion of the river insonified varied throughout the season depending upon the counting
range ofacoustic beams and actual placement of transducers as necessitated by f1uctuirtionS in river
water level. The uninsonified portion of the river was greatest prior to 31 August when only one
unit was operating from the left-bank point bar. However, less than 15% of the total passage
estimate for the season was made during this period, including an estimate for fish passing along
the right bank. The right-bank estimate during this period was based upon the average daily
proportion right-bank counts comprised (-16%) of the combined daily total when both sonar
counters operated 24 h/d over the next two-week period. Once both counters became functional 24
h/d in early September, an uninsonified area averaging 4 m in width existed between the outer ends
of the two acoustic beams. No attempt was made to estimate salmon passage for this area but it is
believed to have been negligible based upon a review ofthe spatial distribution of fish by electronic
sector.

Distribution of sonar counts by hour revealed a distinct diel pattern in passage along both banks in
1995 (Appendix D.l and D.2). More fish moved upstream during periods of darkness or hours of
suppressed light (Figure 11). Peak passage along the left bank occurred between 2200 and 2300
hours while peak hourly passage along the right bank was between 2100 and 2200 hours. Nighttime
passage along each bank gradually subsided with the ensuing hours of daylight and remained low
until twilight approached.

1996

In 1996, approximately 13,000 salmon or 14 % of the run, was estimated passing the sonar site
from 14 through 31 August, with an average passage rate of approximately 720 fish per day. The
central half of the run was estimated to have passed during the 17-<1 period 5 through 21 September
at an average rate of approximately 2,700 fish per day. Median day of passage was 16 September,
while peak daily passage (6,158 fish) was observed on 18 September. Approximately 1,400 salmon
were estimated to have passed the project site on 1 October, the last day ofoperation in 1996.

An estimated 55,719 salmon, or 62% of the total sonar-estimated escapement in 1996 was observed
on the left bank, while the remaining 38% (34,325 salmon) was observed on the right bank. Like
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1995, spatial distribution of sonar counts by electronic sector indicated most of the salmon were
near-shore oriented, although some counts were registered in all sectors of each acoustic beam
(Figure 12). For example, 66% of fish on the left bank passed through the first four secto~:..The
average width of each sector was 0.9 m based upon an average total counting range of 10.4 m for
the left-bank counter. This results in more than 36,500 salmon passing within 3.4 m ofthe left-bank .~

transducer. Similarly, 79% of the right-bank passage estimate was confined to the first five sectors,
each of which averaged 0.7 m in width based upon an average total counting range of 8.5' m for that
counter.

The average uninsonified area between the outer ends of the two acoustic beams was 2 m in 1996,
ranging from zero to 10m throughout the season. No attempt was made to estimate salmon passage
for this area but it is believed to have been negligible based upon a review of the spatial distribution
of fish by electronic sector.

Distribution of sonar counts by hour revealed a distinct die! pattern in passage along both banks in
1996 (Appendix D.3 and D.4), with more fish moving upstream during periods of darkness br hours
of suppressed light (Figure 13). Peak hourly passage along both banks occurred between 2400 and
0100 hours. Nighttime passage along each bank gradually subsided with the ensuing hours of
daylight, and remained low until twilight approached.

Weir Passage

1995

A total of 1,293 chum (391 male, 576 female, 326 unsexed) and 194 coho salmon (67 male, 38
female, 89 unsexed) were passed through the weir in Barton Creek between 26 August and 3
October 1995 (Figure 14; Appendix E.I). Although the first chum salmon was passed on 27
August, 85% (1,100 fish) were passed between 22 and 28 September. The first coho salmon was
passed on 12 September with peak passage (68 fish) observed on 22 September. Due to the
tremendous load of autumn foliage carried downstream and resulting leaf accumulation, the weir
had to be removed on 16 September, but was fish-proof again by 1030 hours on 18 September.
Although five chum salmon were passed on 16 September, few salmon are believed to have passed
the weir site during the time it was inoperable.

Other fish species observed at the Barton Creek weir in 1995 included Arctic grayling (Thymal/us
arclicus), rainbow trout (0. mykiss) and round whitefish (Prosopium cylindraceum). All of these
species were of the size that allowed them to pass unharmed through the fencing portion of the
weir.

1996

In 1996, the weir was installed on 9 August and remained in operation for the next three days until
high water required its removal. During this period, one chinook salmon was observed well below
the weir on II August. The weir was removed on 12 August and reinstalled on the 18th

• Based upon
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the presence of 4 chwn salmon upstream of the weir on 19 August, an unknown, but likely small
nwnber of salmon may have passed during this period. The weir remained in operation until 5
September, when excessive accumulation of deciduous foliage necessitated its removal. Alth.ough
only a single chum salmon was captured in the holding pen, two chwn salmon were seen below the
weir on 25 August and two chum and one chinook salmon were observed below the weir on 2·~

September.

The weir remained inoperable from 5 through 20 September, but based upon daily ground surveys
of that portion of Barton Creek below the weir site to its mouth, few salmon (if any) are believed to
have passed. Only one chwn and two coho salmon were seen during this entire period, and those
were observed immediately at the confluence of Barton Creek on the Toklat River. The weir was
once again operational between 20 and 30 September, but no salmon were passed (Appendix E.2).
The only other species observed (through casual observation) at the weir site in 1996 included
Arctic grayling and round whitefish.

Spawning Ground Surveys - Toklat Springs

1995

Intensive ground surveys of the Toklat Springs index area were conducted during the period 20-23
October 1995. Foot surveys of Geiger Creek, Sushana River, and clearwater floodplain slough
index areas were successfully completed (Appendix F.l). There was little snow cover (5-7 cm) to
impede travel or conceal salmon carcasses, and with exception of observations made in Wolf
Slough, all other survey observations were rated either "good" or "fair". However, timing of the
ground surveys was delayed more than a week in 1995 due to unseasonably warm weather that
characterized September and early October. The warmer weather resulted in the main Toklat River
channels remaining high and turbid for a longer period than usual. When the surveys were
conducted, spawning was judged to be well past peak and survey timing late relative to most other
years. For this reason, together with turbidity problems in the main river channel(s), survey results
should be considered conservative. The total count for Toklat Springs was 52,520 chwn salmon of
which 58% were carcasses. A total of 299 coho salmon were also counted, representing less than
I% of the total number of salmon counted at Toklat Springs. Updated maps of floodplain channels
and salmon distribution were prepared (Figures IS and 16). The chum salmon ground count was
subsequently expanded to a total abundance estimate of 54,513 fish and it, too, should be
considered a conservative estimate. The coho salmon count was not expanded.

A reconnaissance flight to locate chum and coho salmon spawning areas on selected streams in
Denali National Park and Preserve was flown 19 October 1995 (D. Miller, Caribou Air Service,

. Fairbanks, AK, personal communication). Portions of the Toklat River were included in that survey
and the following documentation of salmon made. Although no salmon nor anecdotal evidence of
their presence was observed in a survey of the approximate lower 12 km of the East Fork Toklat
River, approximately 10-15 chum salmon were observed in a small clearwater slough located near
the terminus of Wigand Creek. Additionally, three chwn salmon carcasses were observed in
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Wigand Creek approximately 1.5-2 km upstream. More than 200 chum salmon were estimated in a
slough of the mainstem Toklat River located approximately 20 km upstream of Toklat Springs.

A more comprehensive aerial survey was flown of the Toklat River on 27 October. The survey was
rated as "poor" for several reasons: I) it was flown late, well after peak of spawning, 2) the main'~

river channel was slightly turbid, and 3) a fresh snowfall the previous day contributed to a minimal
carcass count. Salmon observations on this survey, excluding the Toklat Springs Study area,
included 60 chum salmon approximately IS k:m farther upstream. Downstream of the study area to
the confluence of Barton Creek the main river channel was slightly turbid and often characterized
with ice floe and frazil ice. A minimal estimate of 1,271 chum and 75 coho salmon was made for
this stretch of river. Fish were seen in relatively small groups throughout the entire distance. The
Toklat River was frozen below Barton Creek.

1996

In 1996, intensive ground surveys of Toklat Springs were conducted during the' period 15-19
October 1995. Foot surveys of Geiger Creek, Sushana River, and floodplain slough and channel
index areas were successfully completed (Appendix F.2). About 18-22 cm of snow cover was
present which concealed some salmon carcasses. From this standpoint, survey observations should
be considered on the conservative side, even though all of the surveys were rated as either "good"
or "fair". Timing of ground surveys appeared to be at peak to slightly past peak of spawning. The
total count for Toklat Springs was 16,206 chum salmon of which nearly 30% were carcasses. A
total of276 coho salmon were also counted, representing approximately 2% of the total number of
salmon counted at Toklat Springs. Updated maps of floodplain channels and salmon distribution
were prepared (Figures 17 and 18). The chum salmon ground count was subsequently expanded to
a total abundance estimate of 18,264 fish. The coho salmon count was not expanded.

A helicopter survey was flown of the Toklat River on 19 October between the Toklat Springs index
area and the sonar project site. Within approximately the first 10 km downstream ofToklat Springs,
the main river channel was mostly frozen over with only limited open water zones present. No fish
were seen. Salmon were first observed from that point to approximately 15 km farther downstream
in several open water sections of the main channel and side sloughs. A total of 5,170 chum and 358
coho salmon were estimated in three or four concentrated areas of spawning. This is considered a
very conservative number of salmon present due to turbidity levels and occurrence of pan/frazil ice
throughout this section of the river. The count includes only 12 salmon carcasses. Limited areas of
open water were encountered within the next approximate 10 km of the river (down to the sonar
site), and no fish were seen.

DISCUSSION

I concluded that the use of sonar was a feasible method of monitoring salmon escapement in the
Toklat River in 1994 (Barton 1997). Results from that work also suggested that past estimates of
fall chum salmon escapement in the Toklat River were likely reasonable, since the sonar-estimated
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escapement of chum salmon (-76,000) was remarkably similar to a subsequent expanded ground
survey estimate of chum salmon (-75,000). However, unlike 1994, sonar-estimated escapement of
chum salmon in 1995 and 1996 greatly exceeded subsequent expanded ground survey estimates of
Toklat Springs in each year.

In-season, it was assessed that daily fish passage estimates at the Toklat River sonar site in 1995
were greater than observed in 1994, suggesting the chum salmon escapement goai would be
achieved, and by a much higher margin than is believed to have occurred the previous year.
Similarly, chum salmon passage in Barton Creek was correspondingly greater than observed in
1994. These factors, together with the tremendous return of chum salmon that was being observed
throughout the entire Yukon River drainage (Bergstrom et al. 1997a), suggested a large run was
materializing in the Toklat River. Although counting challenges were certainly encountered in
1995, there did not appear to be reason, in-season, to suspect adjusted daily passage estimates. It
was considered that over-counting as a result of slow swimming or holding fish was being
compensated for by the application of calibration results. Further, there was anecdotal evidence
to suggest that the manifestation of sub-threshold spikes on the oscilloscope was likely resulting
from the presence of a different and smaller fish species. For example, a whitefish carcass was
found in shallow water immediately upstream of the left-bank fish lead on 16 September, and an
increase in the number of whitefish present at Barton Creek weir was observed during mid­
September. None-the-less, the final 1995 sonar-estimated passage of chum salmon was 110,201
fish, based upon species apportionment from subsequent surveys at Toklat Springs (99.4% chum
and 0.6% coho salmon). This was 102% greater than the estimate of 54,513 chum salmon made at
Toklat Springs. Although chum and coho spawning was documented between Toklat Springs and
the sonar site in 1995, it was particularly disappointing to see an expanded ground-survey
estimate that was markedly lower than obtained in 1994, especially since the 1995 sonar-passage
estimate was in excess of 100,000 chum salmon. However, the ground survey estimate did
indicate that the escapement goal was achieved in 1995.

In 1996, daily fish passage estimates at the sonar site were comparatively low with those of 1995,
but passage was steady and on a pace that suggested another good Toklat River chum salmon
run. This was consistent with other in-river indicators in 1996 which revealed the overall fall
chum salmon run to be strong, particularly the non-Tanana River component (Bergstrom et al,
1997b). However, it was somewhat inconsistent with the south-bank Tanana River test wheel and
Tanana River tagging wheel which indicated the Tanana River fall chum component to be
comparatively weaker (Cappiello and Broden 1997). None-the-Iess, daily estimates of salmon
passage at the Toklat River sonar site were indicating another strong run and that the minimum
escapement goal of 33,000 chum salmon would likely be achieved. However, another large
disparity was manifest between the two Toklat River estimates of chum salmon abundance in
1996. Based upon an apportionment of 98.5% chum and 1.5% coho salmon observed at Toklat
Springs, the sonar-passage estimate of chum salmon was 88,513 fish, or 385% greater than the
Toklat Springs estimate (18,264). The Toklat Springs estimate was well below the chum salmon
escapement goal.
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Reasons for the higher sonar estimates of abundance in 1995 and 1996 are not clearly understood,
and may have been a function of one or more of several factors. First, the difference between the
two independent estimates of abundance in each year may be correct, at least to some degree. If
so, this would suggest substantial spawning by either chum or coho salmon, or both species,
occurred in areas of the drainage upstream of Barton Creek, in addition to Toklat Springs. In both .~

1995 and 1996, aerial surveillance documented both chum and coho salmon spawning, the
magnitude of which is unknown, in the mainstem-river between the sonar site and Toklat
Springs. Species apportionment of sonar counts based upon results obtained from subsequent
ground surveys at Toklat Springs could bias sonar-estirnated escapements depending upon the
extent of additional spawning. Further, such a situation would lessen the usefulness of daily
passage estimates inseason to evaluate whether or not the existing escapement goal will be
achieved in a given year. If substantial spawning occurs in other areas apart from Toklat Springs
in most years, achievement of the existing goal that is predicated upon expanded ground survey
observations could only be evaluated on a post-season basis. Further, a need would then exist to
develop a chum salmon escapement goal based upon run timing and abundance estimates
obtained with sonar.

Late timing of ground surveys at Toklat Springs with respect to peak of spawning and low dead
salmon counts resulting from carcasses being concealed by snow cover, or absent due to washout­
rates, would negatively bias population estimates made from ground surveys. In 1995, snow cover
was not considered to have been a factor in concealing salmon carcasses during ground surveys
conducted at Toklat Springs. However, surveys were delayed in that year due to unseasonably
warm weather, contributing to a conservative population estimate. By comparison, timing of
ground surveys in 1996 was good, but snow cover was a factor in concealing carcasses. Thus, the
1996 population estimate of chum salmon made from ground surveys is also considered to be
somewhat conservative, but not to the degree as the estimate made in 1995 when survey timing was
late. The role that washout plays on the disappearance of salmon carcasses at Toklat Springs by the
time surveys are conducted in mid-OCtober is not known. Additionally, chum salmon population
estimates based on ground surveys in 1995 and 1996 could be potentially biased high or low,
depending upon assumptions associated with chum salmon spawner residence time at Toklat
Springs.

Upstream passage of non-salmon species of sufficient size to be counted by sonar was not
considered to have been a problem in either 1995 or 1996. However, a fish the size of an adult
churn or coho salmon passing downstream through the insonified water column results in a
vertical deflection, or spike, on the oscilloscope screen. These vertical deflections are generally
sub-threshold and fleeting in nature, due to the relatively short duration and aspect of the target
as it passes through the acoustic beam. Thus, a downstream moving adult salmon, while it may
appear on an oscilloscope screen even near or above the threshold counting level, is not generally
counted by the sonar counter since it is not in the acoustic beam long enough (A. Menin,
Hydroacoustic Consulting, Sylmar, CA, personal communication). Similarly, smaller fish (e.g.,
whitefish) passing through the acoustic beam also result in vertical, sub-threshold deflections
which could potentially hinder interpretation of calibration data, creating a positive or negative
bias in passage estimates. While Bendix sonar salmon counters are not configured to count
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smaller fish species, there was no indication that the fleeting, sub-threshold spikes so prominent
during certain periods, whether generated by another species or downstream moving salmon
negatively influenced sonar calibrations in either 1995 or 1996.

Although positive and negative biases in fish passage from ping-rate settings were accounted for "_
by comparing sonar counter output to visual observations on an oscilloscope, multiple counts of
salmon as a result of a fish passing upstream through the acoustic beam more than once, would
positively bias sonar-estimated escapement I believe this was the greatest, non-quantifiable source
of error in sonar-passage estimates for both 1995 and 1996. For example, the diel pattern
observed in 1995 and 1996, typicaJly observed with other Yukon River fall-run spawning stocks
(Barton 1983, 1984b, 1985, 1987 and 1995; Simmons and Daum 1989; Daum and Simmons
1991; Osborne and Daum 1997), noticeably deteriorated in 1995 along the left bank during the
time periods 11-15 September and 24-28 September. During these time strata necessary
placement of the let-bank transducer was such that water velocity across the near-shore
insonified zone was greatly reduced. In turn, fish swim speeds through the near-shore insonified
zone greatly lessened, requiring the pulse repetition rate of the sonar counter to be'slowM in an
attempt to accommodate the slow fish swim speeds. Unfortunately, the pulse repetition rate was
reduced to its lowest setting, but remained insufficient to prevent over-counting (positive bias)
by the sonar counter. Although over-counting was adjusted in-season by comparing counter
output to oscilloscope observations during these periods in 1995, an additional post-season
adjustment was made for positive bias associated with multiple fish counts, Le., for fish (salmon)
moving upstream through the acoustic beam more than once (see Appendix B.I). During the Il-
lS September and 24-28 September periods, chum salmon were physically observed in the
immediate vicinity of the left-bank fish lead, and numerous non-quantifiable, sub-threshold
spikes were manifested during oscilloscope calibrations. I believe that during these two periods
an unknown number of salmon, after passing upstream and being counted by the left-bank sonar
counter, swam downstream (creating sub-threshold target responses on the oscilloscope) only to
be counted again as they likely migrated back upstream.

Transducer placement is a function of the hydrologic conditions of the river and accompanying
debris loads. As such, placement during the two time periods mentioned above was less than
favorable until the transducer could be relocated to deeper water where the current was swifter.
Once moved and the fish lead extended, increased water velocity deterred fish from "milling" in
the vicinity of the transducer, i.e., fish tended to move upstream in the stronger current past the
transducer with less propensity to hold or fall back downstream. This is apparent from the
decreased passage rates observed immediately subsequent to transducer moves at approximately
noon on 16 and 28 September (see Appendix D.I).

Multiple fish counting as distinguished from over-counting, the latter of which was addressed by
application of calibration data, is believed to have also occurred at other times in 1995,
particularly along the left bank, as well as along both banks at the 1996 counting site. However,
apart from the two time strata identified in 1995, there is no way to quantify this potential source
of error since direction of fish movement cannot be determined with Bendix sonar counters. I
believe the reason multiple fish counts may have been a significant factor in 1995 but not 1994,
is from differences in river hydrology between the two years, even though actual counting
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location was the same. In 1995 high water persisted, whereas in 1994 a prevailing decline in
water level was observed apart from one high water period of relatively short duration early in
the season. Although water level fluctuations were similar in 1996 and 1994, a different counting
site was used in 1996; a location apparently conducive for fish milling.

Sonar-estimated escapements of chum salmon to the Toklat River in 1995 and 1996 are
considered biased high due to a non-quantifiable number of salmon that were estimated passing
the sonar site (i.e., counted) more than once. However, this is not to imply that all of the disparity
between the sonar-estimated escapements and subsequent expanded ground survey estimates was
due to this phenomenon. For example, ground surveys conducted of Toklat Springs were delayed
in 1995 due to unseasonably warm weather, and the resulting population estimate made from those
survey observations is considered conservative. Similarly, the 1996 population estimate is also
consider slightly conservative due to concealment of carcasses by snow cover during foot surveys.
Further, some of the disparity between the annual estimates of abundance may be attributed to
the utilization of additional spawning areas apart from that at Toklat Springs in both years.
Although the relative size and importance of these areas are unknown, extent'of additional
mainstem spawning may be substantial in some years. Thus, apportionment of sonar counts to
species may not be feasible in all years, based upon observations obtained from subsequent
ground surveys only at Toklat Springs. Coho salmon were also observed spawning in other areas
of the mainstem river. Thus, the proportion of coho salmon passing the sonar site may be under­
estimated by using the ratio between the two species observed only at Toklat Springs.

In summary, variation of the difference between the two estimates of abundance among the three
years this study has operated is substantial, and it remains unclear how to interpret the sonar­
passage estimates with respect to subsequent expanded ground survey estimates at Toklat
Springs. Further, because of the counting challenges encountered in 1995 and 1996 there remains
a level of uncertainty associated with the true magnitude of escapements in these years. As such,
the Toklat River sonar project should remain in a developmental phase. Toklat Springs ground
surveys should continue to be conducted annually, but at the same time a better understanding is
needed for Toklat River chum and coho salmon run timing and spawner distribution throughout
the entire drainage. Future plans to monitor salmon escapement with sonar in the Toklat River at
the present site should consider use of hydroacoustic equipment that can determine direction of
fish movement.
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Table 1. Sonar-estimated fish passage in the Toklat River, 1995.

1.00

Daily Cum b

Proportion
Both Banks

0.27
0.30
0.32
0.34
0.37
0.40
0.44
0.50
0.56
0.60
0.64
0.69
0.73
0.78

0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.01
0.01 0.01
0.02 0.03
0.03 0.06
0.02 0.08
0.03 0,11
0.02 0.13
0.01 .0.14
0.01 0.14
0.01 0,15
0.01 0.16
0.02 0.18
0.02 0.20
0.03 023
0.03
0.03
0.02
0.02
0.03
0.03
0.04
0.05
0.06
0.04
0.04
0.05
0.04
0.04
0.04 0.81
0.03 0.84
0.02 0.86
0.02 0.89
0.03 0.91
0.02. 0.93
0.02 0.95
0.02 0.97
0.02 0.98
0.01 0.99
0.00 1.00
0.00 1.00
0.00 1.00

Sonar Estimate I

Date Left (west) Bank Right (east) Bank Both Banks

Daily Cum Daily Cum Daily Cum

21'-Aug (.) I 441 44 7 7 51 51
22-Aug 145 189 23 30 168 219
23:"Aug 116 305 19 49 135 354
24-Aug 185 490 • 30 78 215 568
25-Aug 942 1,432 d 151 229 1,093 1,661
26-Aug 1,699 3,131 272 501 1,971 3,632
27-Aug 2,456 5,587 393 894 2,849 6,481
28-Aug 1,879 7,466 301 1,195 2,180 8,661
29-Aug 2,7~4 10,260 447 1,642 3,241 11,902
3D-Aug 2,213 12,473 354 1,996 2,567 14,469
31-Aug 722 13,195 116 2,111 838 15,306
01-Sep 662 13,857 d 51 2,162 713 16,019
02-Sep 603 14,460 106 2,268 709 16,728
03-Sep 791 15,251 []] 2,430 953 17,681
04-Sep 1.720 16,971 d 99 2,529 d 1,819 19,500
05-Sep 2,649 19,620 d 35 2,564 2,684 22,184
06-Sep 3,577 23,197 214 2,778 3,79L 25,975
07-Sep 3,032 26,229 385 3,163 3,417 29,392
08':'Sep 2~'911 29,140 4n 3,640 3,388 32,780
09-Sep 1,427 30,567 787 4,427 2,214 34,994
10-Sep i,014 32,581 656 5,083 2,670 37,664
11-Sep 3,095 35,676 359 5,442 3,454 41,118
12-Sep 3.123 38,799 570 6,012 3,693 44,811
13-Sep 3,853 42,652 406 6,418 4,259 49,070
14-Sep 5,408 48,060 670 7,088 6,078 55,148
15-Sep 6,118 54,178 283 7,371 6,401 61,549
16-Sep 4.484 58,662 466 7,837 4,950 66,499
17-Sep 4,100 62,762 594 8,431 4,694 71,193
18-Sep 4,838 67,600 931 9,362 5,769 76,962
19-5ep 3,425 71,025 1,064 10,426 4,489 81,451
20-Sep 3,665 74,690 863 11,289 4,528 85,979
21-Sep 2,635 77,325 1,599 12,888 4,234 90,213
22-Se.p.. ,2,18.1 79,506 d 1,125 14,013 • 3,306,,93,519
23-Sep 1,727 81,233 d 651 14,664 2,378 95,897
24-Sep 1,273 82,506 1,257 15,921 2,530 98,427
25-Sep 1,439 83,945 1,360 17,281 2,799 101,226
26.;-Sep "::.'::SQ9 84,754 1,133 18,414 1,942 )03,168
27-Sep 1,420 86,174 1,101 19,515 2,521 105,689
28-Sep 1,086 87,260 622 20,137 1,708 107,397
29-Sep 1,146 88,406 522 20,659 1,668 109,065
30-Sep 473 88,879 248 20,907 721 109,786
01-0ct 314 89,193 218 21,125 532 110,318
02-0cl 183 89,376 147 21,272 330 110,648
03-0ct 106 89,482 113 21,385 219 110,867

Totals 89,482 81% 21,385 19% 110,867

a No species apportionment made.
b First and third quartiles are shown as well as median day of passage.
e Boxed areas indicate times when passage was estimated by interpolation, extrapolation, or other means.
d Sonar did not operate due to high water.
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1.00

Daily Cum ti

Proportion
Both Benks

0.26
0.28
0.29
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.50
O.:>q
0.61
0.66
0.71
0.75

0,00 0.00
0.00 0.01
0.00 0.01
0.00 0.01
0.00 , 0.02
0.00 0.02
0.00 O.OS
0.00 0.03
0.Q1 0.04
0.01 0.04
0.Q1 0.05
0.01 0.06
0.01 0.87
0.01 0.08
0.01 0.09
0.01 0.11
0.02 0.12
0.02 0.14
0.03 .0.17
0.02 0.19
0.02 0.21
O.OS 024
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.04
0.04
0.07
0.05
0.05
0.04
0.Q1 0.76
0.01 o.n
0.01 0.78
0.02 0.80
0.03 0.83
0.04 0.87
0.04 0.91
O.OS 0.94
0.04 0.98
0.02 1.00

Table 2. Sonar-estimated fish passage in the Toklat River. 1996.

Sonar Estimate·

Date Left (west) Bank Right (eost) Benk Both Benks

Doily Cum Doily Cum Doily Cum

14-Aug (c)1 2711 271 771 n 348 348
IS-Aug 168 439 39 116 207 555
16-Aug 264 703 26 142 290 845
17-Aug 318 1,021 • 32 174 350 1,195
18-Aug 372 1,393 • 26 200 398 1,593
19-Aug 428 1,821 18 218 446 2,039
20-Aug 371 2,192 15 . 233 386 2,425
21-Aug 187 2,379 15 248 202 2,627
22-Aug 582 2,961 14 262 596 3,223
23-Aug 484 3,445 5 267 489 3,712
24-Aug 695 4,140 14 281 709 4,421
25-Aug 1,100 5,240 15 296 1,115 5,536
26-Aug 834 6,074 26 322 860 6,396
27-Aug 991 7,065 130 452 1,121 7,517
28-Aug 607 7,672 220 672 827 8,344
29-Aug 590 8,262 627 1,299 1,217 9,581
30-Aug 709 8,971 857 2,156 1,566 11,127
31-Aug 862 9,833 751 2,907 1,613 12,740
01-Sep 1,265 11,098. 1,1.06 4,01.3

.
2,371 15,11)

02-Sep 981 12,079 1,097 5,110 2,078 17,189
OS-Sep 1,061 13,140 1,042 6,152 2, lOS 19,292
O4-Sep 1,186 14,326 1,185 7,337 2,371 21,663
05-Sep 893 15,219 982 8,319 1,875 23,538
06-Sep 705 15,924 665 8,_ 1,370 24,908
07-Sep 780 16,704 692 9,676 1,472 26,380
08-Sep 1,S63 18,067 735 10,411 2,098 28,478
09-Sep 1,469 19,536 604 11,015 2,073 30,551
10-Sep 1,172 20,708 557 11,572 1,729 32,280
II-Sep 1,275 21,983 753 12,325 2,028 34,308
12-Sep 1,317 23,300 650 12,975 1,967 36,275
13-Sep 1,291 24,591 673 13,648 1,964 38,239
14-Sep 1,197 25,788 406 14,054 1,603 39,842
15-Sep 1,297 27,085 601 14,655 1,898 41,740
16-Sep 2,156 29,241 1,068 15,723 3,224 44,964
17-Sep 2,398 31,639 1,464 17,187 3,862 48,826
18-Sep 3,819 35,458 2,339 19,526 6,158 54,984
19-5ep 2,764 38,222 1,440 20,966 4,204 59,188
2O-Sep 2,983 41,205 1,329 22,295 4,312 63,500
21-Sep 2,207 43,412 1,441 23,736 3,648 67,148
22-Sep 552 43,964 781 24,517 1,333 68,481
23-Sep 439 44,403 529 25,046 968 69,449
24-Sep 514 44,917 543 25,589 1,057 70,506
25-Sep 759 45,676 826 26,415 1,585 72,091
26-Sep 1,190 46,866 . 1,366 27,781 2,556 74,647
27-Sep 2,225 49,091 1,535 29,316 3,760 78,407
28-Sep 1,709 50,800 1,884 31,200 3,593 82,000
29-Sep 1,894 52,694 1,173 32.373 3,067 85,067
3O-Sep 2,243 54,937 1,322 33,695 3,585 88,632
01-oct 7821 55,719 6301 34,325 1,412 90,044

Totals 55,719 62% 34,325 38% 90,044

• No species apportionment made.
bFirst and third quartiles are shown as well as median day of passage.
c: Boxed areAS indicate times when passage was estimated by interpolation or extrapolation.
d Sonar did not operate due to high water.
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Figure 3. The Toklat River drainage.
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Figure 4. The Toklat River and Barton Creek terminus (photo by 1. Barton, June 1992).
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;



60

40

~ 20
E
"~
~

0.3..
~

~ -20

-40

-60
07-Aug

1995

14-Aug 21-Aug 28-Aug 04-Sep ll-Sep 18-Sep 25-Sep 02-0ct

60

1996
40

~ 20
E
"~
"5
>
.3 0..
:!
~ -20

-40

-60
07-Aug 14-Aug 21-Aug 28-Aug 04-Sep lI-Sep 18-Sep 25-Sep 02-0ct
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Figure 10. Estimated average proportion of fish passing the Toklat River sonar
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Figure 11. Average temporal migration pattern of fish passing the Toklat River sonar
project site (by bank), 1995,
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Figure 12. Estimated average proportion of fish passing the Toklat River sonar project
site by electronic sector, 1996.

File-R\1\96\ sec10196.wk:3

33



O.W r---------------------------------,

Selected days (those without interpolated values) with 24 hour counts

0.15

c:l
.S......
o 0.10
§'...
~

Left Bank (n = 53,271)

0.05

0.00

0.20

0.15

c:l
.S......o 0.10
§'...
~

0.05

0.00

100 300 SOO 700 900 1100 1300 ISOO 1700 1900 2100 2300

Hour Ending

Selected days (those without interpolated values) with 24 hour counts

Right Bank (n = 33,654)

100 300 SOO 700 900 1100 1300 ISOO 1700 1900 2100 2300

Hour Ending

Figure 13. Average temporal migration pattern of fish passing the Toklat River sonar
project site (by bank), 1996.
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SUSHANA RIVER (apper)

23 October
3,125 live chum
3,524 dead chum

37 live coho
7 dead coho

SUSHANA RIVER Oo".r)

20 October
3,392 live chum
1,555 dead chum

S live cobo

23 October
2,779 live chum
1,982 dead chum

3li.. coho
I dead coho

EASTERN FLOODPLAIN SLOUGHS
(Includes Susbul River Extension)

20 October
2,082 li.. chum
4,328 dead chum

6 live c:oho

WOLF ISLAND CREEK

22 October
69 li.. chum

1,013 dead chum
Uli.. coho
6 dead coho

20 October
2,145li.. chum
2,010 dead chum

WESTERJtFLOODPLAIN
SLOUGH (apper)

21 October
16S live chum

1,716 dead chum
39 live coho
8 dead coho

;y--r.~Ir-__..:2~I.....Oct6l0ber6li
,( 616 live chum

2,649 dead chum

WOLF SLOUGH

~~t.-iff~H~__.22 October;:: 1,181 Jive chum
In dead chum

2li.. coho

MALLARD SLOUGH

20 October
1,378 live chum

844 dead chum
30 live coho

Figure 15, Salmon counts made during ground surveys of SUShana River and selected floodplain
sloughs of Toklat Springs, October 1995,
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ROADHOUSE SLOUGH

21 October
2491ive chum
109 dead chlDD

25 October (AcriaI) _=~~~~100 live chum
50 dead chlDD

ROADHOUSE SLOUGH (Extension)

21 October
577 live chum

1,492 dead chum

MIDDLE FLOODPLAIN SLOUGH

21 October
882 live chum

5,024 dead chum

LOLLIPOP SLOUGH

. 20October
1,429 live chlDD

737 dead chum

20 October
Olive chwn

167 dead chwn

22 October
356 live chum
201 dead chum

22 October
4,695 live chum
3,744 dead chum

133 live coho
9 dead coho

EAGLE SLOUGH

20 October
5J livechwn

752 dead chwn

Figure 16. Salmon counts made during ground surveys of Geiger Creek and selected floodplain
sloughs ofToklat Springs, October 1995.
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SUSIIANA RIVER (upper)

16 October
1,574 live chum

429 dead chwn

SUSIlANA RIVER (lo..er)

16 October
2,691 live chwn

811 dead chwn
8 live coho

EASTERN FLOODPLAIN SLOUGHS
(Iodudes Swbana River Esteosioa)

IS October
3,042 live chwn
1,451 dead chwn

10 live coho

WOLF ISLAND CREEK

18 October
318 live chwn
238 dead chwn

7 live coho

17 October
414 live chum
535 dead chum

7 live coho

WESTERN FLOODPLAIN
SLOUGH (upper)

16 October
olive chum

18 dead chwn
2 live coho
1 dead ""ho

J6 Octobq
3 live chum
9 dead chwn

WOLF SLOUGH (Aerial)

19 October

401ivechwn
4 dead chum
2 live coho

MALLARD SLOUGH (Aerial)

19 October

34 live chum
I dead chum
2 live coho

Figure 17. Salmon counts made during ground surveys of Sushana River and selected floodplain
sloughs of Toklat Springs, October 1996.
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ROADHOUSE SLOUGH

16 Octgbg

9livechwn
52 dead chum

ROADHOUSE SLOUGH (Ext'Mi.D)

16 Oc'obg
261ivechum
94 dead chum

MIDDLE FLOODPLAIN SLOUGH

15 October
355 Uve chum
494 dead chum

LOLLIPOP SLOUGH

15 October
188 live chum
77 dead chum

19 October (Aerial>

~d/,f1---_ 1631ivechum
10 dead chum
41ivc coho

GEIGER CREEK

17 October
2.378 Uve chum

471 dead chum
233 Uvecoho

odead coho

MAlNSTEM RIVER
(minlmal ~UDt -slusb icc)

15 October
129 live chum

8 dead .bum

Figure 18. Salmon counts made during ground surveys of Geiger Creek and selected floodplain
sloughs of Toklat Springs, October 1996.
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TOKLAT RIVER CLIMATOLOGICAL AND HYDROLOGIC OBSERVATIONS
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APPENDIX /Ie TOKlAT RIVER CUMATOlOGICAlANJ HYDROlOGIC OBSERVATIONS

Appendix ""1 C1lm.l!lologbal and hydrologb obleNfIt~and mls::elJanecMJI COtntTl4lrtl made at the Toklel RlYor IOMr proj8Ct Ille. 1005.

Cloud Wind Temporflture fC) WfIt.,Gaugo Weier
Proc:lplatlon CovM (Dlndlon .k Willer Relellve ActU8l Cola

0 •• TIm. fcode) • fcodo) , andVetccfM Surla:::e {eml Cem} fcode) •
1<4-Aug 1130 C C SSW 5 ••• zerodalum g15-Aug 12..5 B 0 ssw 5 NoIAva~14i

1000 B 0 SSW S-10 0
2130 B 0 SSY(5-10 ,. ,. 0

18-Aug No readIngs 0
11-Aug 2~OO A S COlin ";2.2 10,0 -15.0 3.0 0
HI-Aug 1200 • B SSWS-10 13.3 ••• 0

2100 A S- '.' SSW 16 "~ 12.2 10,0 -8,0 ..... 0
19-Aug 1200 B 0 SSY/10 11.1 ••• 0

21<10 B 0 SSW:tO; H.i: 10.3 5."9 3,0 0
2O-Aug 1200 A S SSW 5-10 15.8 10,0 0

~100 A ::.8 SSW:~-jO ,'. 'r~e:,. 12.. 4.0; 7.0 .0
21-Aug 2100 A S Colm 12.2 12.8 0.• 7.• 0
22-Aug 1206 A 0 ~s., 1..... T 10,0 New gaUge sUnk 0

2100 B 0 Colm 12.2 11.1 I.S •.S 0
23-Aug 1200 A ':0 ·:}-SSWS~.:-.

,-:: 12.8},:::,. fO.O ··:·::~'S!:,:::;:,,;,:·;.-· ':\';J ::~::. ..\:, 0:,::,~:.

2100 B 0 Colm 11.1 ... -".5 0
2"-Aug 1200 A B SSWS-io ··~:t·:;3.Q .: 10.8 2c:f':" :;'):':"':'" .:.~:' O'

2100 B S SSW 0-5 12.2 12,8
..

215,3 0
25-Aug 1145 A S $SWo..$ 1"." 10,0

.......
0

2115 B S Colm 12.2 12.2 ... ..32.• 0
..-Aug 1200 A S ";;: S 0.,;,5''- ,•.1":' 10,0 :'.: }:g?' ,:':: 0

"" 211S • S SSWS 11.1 12.2 -5:5 27..4 0- 27-Aug 115/) • 0 ,ce,lm, 12.2 ... '0
2OS5 A 0 Colm 13.3 11.1 -g.8 17.8 0

2tI-Aug 1200 A C SSW.5-10 ... ••• ::;~: 0
2100 A B Colm 14." 12.2 13." 0

,,-Aug 1200 '::-': :~:: A 0 ssw is 12.IV····· 11.1 .;;:'.
O:~·'.';;

2120 A B SW15 14." 11,1 -e.7 ••• 0
ao-Aug 1200 C 0 SSW ~,O.}:

18;:~:
."".":::::::';

;~T:.
0

2130 • B SW 15 ... ,' 0
31-Aug 1150 • S SW'S-10

,.:::~...• [f
2100 • 0 calm' 13.7 "38,Q 0

Ol-$ep 1200 B 0 SWS-·10 0
2100 B B SWS -g,1 ,2Q.8 0

02-S." 1145 A B SW6-:I0 :.,::::::,.:.:. ::}:::
';31.3

~:: 0
2100 B 0 SW 5-10 I.S 0

03-Sep 1324 :.::: • S . SW 10":':)5,::. '''':': NOl Ava:1ab14i -:l.lV· .,::;::: '·}28.:i· . ~':' 0
2100 • S NE 5-10 0

..-S." 1300 A 0 NE5:;, &§:{ 0
2100 B 0 NEl0 •.1 .... 0

os..... 1200'·' A B f:'NE'15 "',::::::*8/"·' ,::.•. .::;.-: ... 0
2100 • B NE 15-20 -7.e .... 0

oe-St'p 1_ A B NE;·1.o~.1S ;;: :.",.,.,-:-:<.:.:"
"~'::/: }~:\ ::}: " ..:':':'.' 0.:·.:::~::":.,:;~:: .',.:.....

2100 B B NE 15-20 -4.15 .. 22.2 0
01-Sep 1200 B t B :::;:::SWS;· ,:-:-:.,.;.-

0
2100 B B Colm 4.8 2... 0

"-S." .1200 A ·}:O SW:F1~?,," :,::".;:".'.' :}~:".,. :::::,r .....:,;;,:....•...
0',:'.' '.:,"

2100 • 0 1'£ 5-10 7.• ... 0
OO-S." 1200 A ,::,S NE is'· ".:. :;::;;,:,;:.;.,:: :::~::"

c':;' .;:::,' 0
2100 • S NE' -",5 ....... 0

10-5ep 1200 B .... .\9 ::'.. 61/15.· ··:·;·'.:'-X· ':~.'

."'~ 0,::., .,:.,. ::::"' ......
2100 • S Colm -g.1 20.7 0

-coni

Remarks

Initial eIIempl to deplot lot bank sonar court.r; place wal., gaugo In Tokl. AlYer.

Noellmatologlcal dllla recorded
Saw sun lor nl1lf tlrtlelt1& week;

Very frw fish passIng; hooked \4' bear "gH~;:~~ and dragged large trea Irom river \4'stream 01
tonarslle" : .. '.:. . ,::' . ":-.':

Monll\ Skvol'C., Huttol'U'l onstteloltOlbla-shoolsonat system; let-bankCOllller llnalty In pIc.
M8d. detailed rlv9rprofi~atcomtlng lite; newwder gal.ge wt In river.

WOrked on gettIng 9a.J\Ot1 Creek walt l"plae.~:rdeorfij:lleta.

Hard rainstaltecl a11440 t'loursj hAdt~'tll~1ell-bankoOU"lferaI1750hoors duo to l'Ilghwa{er

Willer I. dropping •.2120 hours. :(

Saw two ohUms mfaee'ak:ng lell bank.poln bar.
Completed Barton Creek weIr.
lefl-bahfccolXltilt bact< In operllll6n at 1<43O.houI?':'la. offIsh pll:lslng.

Fe_ fish hillIng Ihe lall-bank!lsh lead during. 21-45 hou-cleanhg.
SoCkact lnwtlh log ttili'fnomIng::~:: ,.:;" ',<:-'" \. .. :,~"

HIgh, winds ioday.

1M lhermometor broke lost n1gt'i. water rlslng, .:::~:

Fish fel along 'left banl(lead; son:'lIt'p.jlitd '$I l.430·hOt.ll'J d'vt.lo high water: ba:::kWser siough
too high 10 weir off. ..

Oeplqt SOUhd from rlghl. bank without ill fish l.ad#

left-bankoo\Kller back 11'\

Had to powerdowri bah sonar~sW. ev.nfug du..io itilng'WIlier: water at", too high In
ba:::kwater slough 10 weIr otI; have not seen any fish In that slough thut larlhls ..eason.

Sotmd b.::k In,on rigtt bank at.1.-460 t=iouri. ':;':.~': ..'.', ~;,"'-' ,

Soundbdlnonlellbanl(aI1430~

Passage plckOd 14) on right bank bul droPptd 0t11d. bank..

.:::~::.y..., J.



App"" A.1 (page 2 of 21

Cloud WI"" temper.ure ("C) w.e,aauge Wille,
P~iatk.n eo- (DlrtcUon AI, W.... R~1ll1ve ""'~I Col« R.""""

0 ... Tlm. Cod•• •• ondVola> SU'f_ = •
" .. 1200 5 F mI prob'-mson bonk.

2100 8 0 OW5 -3.0 17.7 0
12-Sep 1200 A 0 CoJm Not AvaOabIe 0 Ash mJUng ptobhtmt on .... bank.

2100 A 8 SWO -7." 10.1 0,...... 1200 A 0 'Ns 0 FISh miling problem. on1" bank.
2100 A 0 Calm ••• .. -1.5 e.' 0

14-Sep 1200 A S NU 12,2 .. &.t O' ~mllfng prcbl~ on let bank..
2100 A 0 Colm ••• 7.2 -1.5 7. , 0

1S-Sep 1330 A 0 IE" 13.3 5.' 0 FOU'dwtiftafi~~tlbOYe "'-bank fish Iud.
2100 A 0 N: 15-20 12.2 7.2 -'" ,.. 0

1.,-S1lP 1200 A • foE 15-20 13:V 5.' 0
2100 A • NE15 1•.4 7.e -1.5 -0.5 0

17..... "30 A S IE 10-15 17,8 '.7 0
2100 A S 'C8lm 7.' '.7 -1.5 -2.0 0

18-Sep 1200 "'-A 0 '!;E'S-10 2cfs ••• 0 Sl.bltveshold tplka ~etringalong let baM On o·.copa..
2100 A 8 SE 5-10 15.0 10.0 1.5 -0.5 0 Manyd'IJmsbeJW,d leI-baMlhh lead III 2100 houL

1D-5ep 1200 A 0 E 20-30 21.1 10.0 0 loti of ltbtf'VeshokIlpIkes PtoMri on O'IOOPO - bdh banb.
2100 A 0 E 20-30 20. 10." o.s -0.2 0

2O-S.. 1200 A S E 20-30 21.1 10.0 0
2100 A 0 E 10-20 17.8 11.1 0.0 -0.2 0

21-$ep 1135 ':,A 8 Colm 17,8 e.. :-~ 0 Could noteaUbt•• lit 0300 houri -'sit!. ,Iorm; lta/'lldl,.Cetcable prdll-m wth IoA-banJt eountlH';
2100 A 8 Colm 12.. 10.0 1e.5 HI.3 0 problem WlH'ltuaUyClOtT*:ted; power downbothool.r.hH'S dUllo high weter and debris.

22-S.. 1200 A 0 c.Im' 12.2 . .7.2 O· Heavy debris load In rtvw.
2100 A 0 CoJm 10.5 '.3 24,4 ".7 0

23..... 1200 A 8 Colm '.3 '.1 0 Relnstall t!gtC-b....COl.ri., III 1230hows.

"" 2100 A 0 CoIm ... '.7 -18.3 22.. 0
N 2"-Sep 1200 A 0 Calm 10.0 U 0 Relnltaft lei-bank oountlH' .10'5 hotn,

2100 8 0 Colm 7.2 .., -13.7 '.7 0
25-Sep "30 B 0 'SSWS-10 e.• .., 0 l..oI. of fish on le~ Itde 01 rtv.,; holdngjinlling pn:ibl.~on let .Id.~

2100 A 8 SWS-10 7.' 7.2 -".5 '.1 0
2O-S.. 1200 A S CoJm ..3 4,4 0 Many .l.bltn.hotd sprk.. prKet'i on let tank 6tI woR as hoId1ng/iTiUhg probt.m..

2100 A 0 CoIm 2.. 5.0 0.0 4.1 0
27-5ep 1200 A 0 foE 5-10 ... 3.• 0 Hokf.ng and mlllng cortic'll.»I to be a prcblwn on tM !tift bank.

2100 A 0 fIE S-10 ... ... -".5 -O.S 0
2S-Sep 1200 B 0 ""10 \.1 2.. 0

2'00 8 0 NE5 .. \.1 3.3 -".5 -5.1 0
2O-S.. '200 A 0 NE5 1.f 1.1 0

2100 A 0 NE5 \.1 2.. -3.0 -8.1 0
3O-S.. '200 A 0 IE, 0.0 0.0 0

2100 A 0 NEO 1.7 1.7 -1.5 -D.5 0
01-oct '200 A 0 Calm 3.3 .., 1.1 0

2030 A 0 Colm 2.2 1.7 -1.5 -11.1 0
02-0c< 1200 • 0 balm ... 1.1 0

2100 • 0 Colm 2.2 2.2 -1.5 -12.e 0
OS-Oc< 1200 A 0 CoJm '.0 \.0 0

2'00 A 0 CoIm 2.0 2.0 -2.7 -15.3 0

AIIc11m1ll0i0g1:al and hydtologbal observations ref... to the Tok!II RMtrU'HIs od'1etwtse specIfb inremartc.HCtJon.

• Pteclplatlon cod. for the p,ee.cIlng 2"-how petlod: A - None; 8 • lnt.tmItt.n rain: C - Cor4InuouI ram: 0 - Snow and tIIln mixed; E - Ug~ ll"lOWI'all; F • ConlII"lUOla snowf.1t; G • Th.n:f.morm wf or .,,/0 prwclpi.tlon.
.lnIla....a~oloudoo,v.'cod.: C _ C1.ar and vIdllly U'1Ilmied (CAVU);S • 8celttered «eo%l; B - SICken (lJO-DO'JI'.I: 0 - OYetcfld (100%): F • Fog l?fthlck hR. Ot 1mOb.
'lnitenlaneota _tercola'oode: A. OHr, B - SlghCly mU'ky Of gla:Ial; C - Mod.r.ely mlfty OIVlaclaJ; 0 • HCIavf~ mtny Of V1Iclal; E • Brown, tatic aeId stain.

.,



Appendix -'2 ClI~ok:glcaland hydrologic obsarv.lons and mlso.llaneous oommerts made al the Toldel: River sonar project de, lPOe.

CIouj WIrd Tanperalurel"Cl WalerGauge Waler
Pr.dpltatlon Cov., plrecUon Al' Waler Relattve Actual Col'" Remarks

Date TIm. """. • and Vel Sutface em em """.07-Aug 2030 A , Colm 21 '3 0.0 zerodalum In_ailed waler gauge In To at River.
03-Aug 2'30 B a SW5-10 '0 I, -1.5 -1.5 a
OO-Aug 2OSO B-C a " 10 10 -g.l -10.5 a
lO-Aug 22'S B a '-NS .1;i!: 10 I.S -0.1 a
11-~ug 15.5 B B N5-1~

,. 12 41.1 32.0 a
12-Aug leoO A S 'Calrn .. 21 .:~ 12 -15.2 15.8 a »
13-Aug 1845 A , SSWS-15 ,. 13 -3.0 13.7 a Installed rght-bank ClOUrter at 1330 hours.
14-Aug '7SO A B Vars':"20

..•.
"':13 '4 -18.:i'"!': -4,$ a Installed Ieft-benk Courter at f~oO hOOfS; -r::

lS-Aug '038 A-B a Colm 1. 12 '.S -3,0 a Very few flsh passlrg alol'9 elth., bank. .'.
HI-Aug 17SO B B:"O': SSW-S-l0 20 13 4.• .. 1.S a Pow"red down klft-bankODUrter.d09lo-heavydebrlsload and rlshg w8l:.,.
17-Aug '030 A B W5-10 ,. 13 '2.2 13.7 a Very lew lhh passing along r1gt't bank.
l8-Aug '930 A C-S ..}',:. Var 5-"0 ,j8 >~. .,.13 -12.-2 I.S ~'" .::;',,0 B&(ton CrHk walt waa oOmpleiM(a' '1400 hoUrs-.
l;-Aug ,.45 A C NNE 10-15 1. 12 -8.1 -4.5 a Deploy left-:banksonar .. 1400 helISs; few Iishpasslfll on allherbank.
2O-Aug 1815 A·:· a NE 5-tO ······,8 12.._. -0.1 -10,e' a Hardly any fish pa..ag" a~. right bank :':':: . '. :;:::.
21-Aug 1730 A a NNE 10-15 • • -3.0 -13.7 a Hardly any 'Ish passage along right bank
22-Aug ltiod" :::: B-~ 0 .. :~;; :::: Nt: 10-20. :::,.XFa .:........

'" 7 OJ)' -1:0:. :.:<.,-., ',:go Hatdly a"".flsh,passaga atorg ,bhlbank. ':,,:,H, :~~.:.

23-Aug 104' B C N5-10 ,. • -1.5 -15.2 a
24-Aug 1720 'A':' C';,.s SW15~2S

.
·;t~8·2 ;;~. i) -o.f .K- 'C-21,j ::(i; a S1aMng to s" .tbthf••hold splk"~t.ft. bank; 100 fast lor ~"'t..m nth

2S-Aug 1000 .. " SWO-S 12 11 -1.5 -22.. a
2tl-Aug 2130 B.. C ..:~; NylS...10 :;"f::r::pT:··::;:· • 0.0.':'-:':'. ::}:-22.8 :'~:r ..<~: oct. 0;.

Br~'~~'Ihl!rmorr;eler
:'::::: n\

27-Aug 1735 A C NE 5-10 14 -3.0 -25.; a
'2&-Aug 17SO .... Ai c'; "';g ~E5~1.0 1~lS. :;~:;:"" . -15.1..;,\' ;t.-32.0 c AJr lllllmptratut" from 2& A190st to 8 ~",tervbltl'arCt osUrmtM
2Q-Aug 1740 A C NE 5-10 13-18 -3.0 -35.0 C
3O':A"ug 1804 A'::: -".,S··~~. :;::,\lss~, .. +('13-:=:i&?Li~;" ·.<t ..;;;. -3.i:n:~K.~~ ...;. -38. ~ ,.;:/t? .,

-i:~. C ..;,~..; 'w. ·1 ,:t:-' '~~:_.i1 /:. -~.::

31-Aug 1030 A~B , WS 10-13 0.• -38,1 C
01-Sap 1000 A-B , SS 10-13 r3.b~f:.,. :;,: -35.0' ·········;-'0 Fish mostly piuamg In mlddla sectors 8ki"i-g len bank

'" 02-Sep 11115 A C NS-10 1e··::;8 -3.0 -38.1 B-C

"" 03-Sep ,.20 A C N5-·10 10-13 -3.0 -.'.1 B
Lds of slbthreshold sp'lkes on both ~'anks (downstream largets?); noticedO.-Sep 1000 A C NE 15-20 13-1e 0•• ••• B

OS-Sep 1706 A C Nt: 15-:-20 13-J8 0.0 0.0 B as many slblhnhokt .plke, ..~ goOd lar'gef; (On 141ft. bank).
oe-Sep 1000 A C NE 10-15 13-1e 0.0 0.0 B
07-Sep ,.20 A C Colm 13-;e -3.0 -3.0 a
oa-Sep 17SO A C SW5-10 13-1e •.0 -3.0 B Ftsh holding problems on left bank 'near mktnlght.
09-Sap 1815 B':'. B SWS';"10 <10}f-' 0.• -.3.0 :.;~:' B Slbthreihokt .plkes af peoo ceJt);-efIOh'~"te~ bank ;.;,

10-Sep '000 B a SWS 7 0.0 -3.0 B
1'-Sep '.00 B a

""S "', 3.0 0.0 B
12-Sep 1730 B a NS 4-7 -1.5 -1.5 B Fish splashing upslream 01 Ihelelt-bank Iish lead.
13-SI!P '04" B-a 0 Colm :g. <;, :;,,: I.' 0.0 B Heavy sflOY!lal ceu$lrv lals" ool.lrtlng. At"
14-Sep t81S B-O a NS-10 • 3.• 3.0 B
1S-Sep 1815 A d" }::;;'''fN5 ;.~: .. -,;.;. -..(:.; -1.5" <.;:-- a Palr.of moose ODUrttng nvt to the ~B;ttentX
l&-Sep 11115 A 0 Colm 7 0.0 -1.5 B
17-Sep 2000 A S NE 10-15 ::..-.10.?': 1.5 -0.0 B Stbth'esho~ splkK al"03OO calbr8l:Ion - ieA.·bank.
18-Sop 1000 A a SE 10 7 -1.5 -1.5 B
10-Sep 1730 B a SW 10-20· ~,.c.,;:% 7...<:;....:;:;· 0.0 ,:"1.5:;,..;. ';"< a .'
2O-Sep 1930 A , SW 5":: 10 10 0.0 -1.5 A-a FIsh'holdlng problems.on I.ell ban~
21-Sip 1930 • S SW';0~15 ~ ."::Iz..:. ){ ......-..~:\...... o..o..}; ::,::J~: .,,;.. ,.. to> "A-B Snowing tochly;- ....:'
22-Sep 1700 A a SS 2 -1.5 -3.0 A-a Two whlellsh above rtgt't-bank xduoer; many whleilsh ab~Barton Cr wei
23-Sep f100 ····-A· C NE 10-15 ::::~,~ -4.:f::. .,':' -4.e'.·-· :f' -:-1.8 z- A.-B New w.... gauge 'nSf.lIed ';;'~ ... . .
2.-Sep 1700 A a NE 10-15 2 I.S -e.1 A-B
2S-Sep 17.30. a 0 $.)0-15 ···::~t"Kf.{ 3.Cr-:·· ::~ ':'3.0 'w_ ,.~~~... B Snowing tOday, 'w''C f.; :"::

.~;

28-~ep 1700 • B SW 10-15 2 -3.0 -0.1 B Holding problems on both banks.
27-Sep {1fO A';:. • VAiS:"'10 W4'::~' 0.6 :~;;. -e.1 a HoldIng and inlllhg on Jeft bank: w-
21l-Sep '000 E B SWS-l0 4 - •.e -10.1 A Slblhreshokt ~plkes ar!t making cellbr~~ dlfflcul ~b~hf.':IkL.
~-Sep t"145 ',' .' B ~::' S ;0';:15 --{f%{2 .~::' .;,:- : 0:0;:: -10.7 -::: :'A;., '~;;,~ ...:;:' Conlec:turlliho rast, stbthreshotf splk9s ara ~1'hp.ulng·downstr"alT\

3O-Sep i030 a a SW10-1S 2 0.0 -10,7 A
power down-both s6nar un_. a' 1200 fIoui ...Of-Oct lebo • a NE 10-15 x,;'2 . •.f -".6 A

• Precipitation code for the preceding 201-houf porlod: A - Nona; B - Irt9fmlttenl raIn: C - Continuous rain; 0 - Snow and rain mixed: E - LIgt-t snewtal; F - CoI1Jnuous .snowlall;
G _ Thlnderslorm wI or wlo preelpftatlon.

'In'lltantaneous cloud cover code: C _ Ct.ar am vlsbllly unlmled (CAVU); S - Scattered «150%); B - Broken (eo-~); 0 - Overcest (lClO'l'): F _ Fog or Ihlck haze or smoKe.
• Instantaneous walar oolor code: A _ ctear; 8 _ Slightly murky or glacial; C - Moderately murky or glacial: 0 - HeavlP)' murky or glacial: E - Brown, tanle add sla1l\

;
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APPENDIX B: TOKLAT RIVER SONAR COUNT ADJUSTMENTS

Appendix B.1. Adjustments made to Toklat River sonar counts, 1995.

Left-Bank Adjustments (1995):

Partial-day counts (21, 24, 27, 31 August; and 3, 6, 21 September) were each expanded to daily totals by
extrapolation based upon the season average temporal pattern in left-bank hourly passage. The average temporal
pattern was estimated from those days when the left-bank sonar counter operated 24 hours per day. For example, on
21 August the sonar count was 15 for the period ofoperation 1800 through 2400 hours. On the average, counts
during this period of a day represented 33.9% of the left-bank daily total. Thus, the total count for 21 August was
estimated as 15 + 0.339, or 44 fish.

Daily passage estimates for days when sonar did not operate due to high water (25, 26 August; and I, 4, 5, 22, 23
September), were interpolated based upon the most recent daily passage estimate prior and subsequent to the high
water event. For example, the estimated adjusted total count for I September (662 fish) was taken as the average of
the counts on 31 August (722 fish) and 2 September (603 fish). •

Further adjustments were made to left-bank sonar counts for two time periods: 11-16 September and 24-28
September. Not only did the diel migration pattern noticeably deteriorate during these time strata, but also numerous
non-quantifiable, sub-threshold spikes were observed on the oscilloscope screen that were judged as downstream
moving salmon.

16 September adjustment The sonar count on 16 September from 0100 through 1200 hours totaled 3,658 and was
considered inflated due to multiple counting of upstream-bound salmon, i.e., fish falling back downstream and
likely moving back upstream. Subsequent to relocation of the transducer to deeper and swifter water, counts totaled
2,242 for the period 1300 through 2400 hours. On the average, counts for this period of a day represented 50% of
the daily total. Thus, the 16 September count of2,242 was expanded to a total of 4,484 for the day (2,242 + 0.50).
This indicated a 63.2% positive bias in counts for the period 0100 though 1200 hours.

11-15 September adjustment Daily sonar counts during this period were adjusted downward for a 63.2% positive
bias, based upon observations made on 16 September. For example, the daily adjusted count for 11 September was
3,095 fish (5,052 +1.632).

28 September adjustment: The sonar count on 28 September from 0100 through 0800 hours totaled 2,488 and was
considered inflated due to multiple counting of upstream-bound salmon, i.e., fish falling back downstream and
likely moving back upstream. Subsequent to relocation of the transducer to deeper and swifter water, counts totaled
564 for the period 1200 through 2400 hours. Based upon an average daily passage of 51.9"10 for the hours of 1200 to
2400, the 28 September count was expanded to 1,086 for the day (564 + 0.519). This revealed a 376.6% positive
bias in counts for the period 0100 through 0800 hours.

24-27 September adjustment Daily sonar counts during this period were adjusted downward for a 376.6% positive
bias, based upon observations made on 28 September. For example, the daily adjusted count for 27 September was
1,420 fish (6,765 +4.766).

-continued-
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Appendix B.1. (page 2 of2)

Right Bank Adjustments (1995):

Partial-day counts (I, 3, 5, 21, 23 September) were each expanded to daily totals by extrapolation based upon the
season average temporal pattern in hourly passage. The average temporal pattern was estimated from those days
when the right-bank sonar counter operated 24 hours per day. For example, on 1 September the sonar C2unt was 14
for the period ofoperation 2100 through 2400 bours. On the average, counts during this period ofa day represented
27.0% of the right-bank daily total. Thus, the total count for 1 September was estimated as 14 + 0.270, or 51 fish.

Daily passage estimates for days when sonar did not operate due to high water (4, 22, September), were interpolated
based upon the most recent daily passage estimate prior and subsequent to the high water event For example, the
estimated total count for 4 September (99 fish) was taken as the average of the counts on 3 September (162 fish) and
5 September (35 fish).

Additional adjustments to right-bank passage were made for the period 21 through 31 August when only the left-bank
counter was in operation. Right-bank, daily passage estimates during this period were based upon the average daily
proportion right-bank counts comprised (16 %) of the combined daily total when both sonar counters operate<\24 hours
per day over the next two-week period (7-20 September).
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Appendix B.2. Adjustments made to Toklat River sonar counts, 1996.

Left-Bank Adjustments (1996):

Partial-day counts (14, 16, 19, August; and I October) were each expanded to daily totals by extrapolation based
upon the seasOn average temporal pattern in left-bank hourly passage. The average temporal pattern was estimated
from those days when the left-bank SOnar counter operated 24 hours per day. For example, On 14 Augusj. the sonar
count was 88 for the period ofoperation 1800 through 2400 hours. On the average, counts during this period of a
day represented 32.5% of the left-bank daily total. Thus, the total count for 14 August was estimated as 88 + 0.325,
or 271 fish.

Daily passage estimates for days when sonar did not operate due to high water, were interpolated based upon the
most recent daily passage estimate prior and subsequent to the high water event. The estimated total count for 17
August (318 fish) and 18 August (372 fish) were interpolated from the counts on 16 August (264 fish) and 19
August (428 fish).

Right Bank Adjustments (1996):

Partial-day counts (14 August and 1 October) were each expanded to daily totals by extrapolation based upon the
season average temporal pattern in right-bank hourly passage. The average temporal pattern was estimated from
those days when the right-bank sonar counter operated 24 hours per day. For example, on 14 August the sonar count
was 22 for the period of operation 2100 through 2400 hours. On the average, counts during this period of a day
represented 28.3% of the right-bank daily total. Thus, the total count for 14 August was estimated as 22 + 0.283, or
77 fish.
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APPENDIX C: TOKtAT RrvER SONAR CAUBRATIONOATA

AppendIX C.1. Oscilloscope data used to calibrate the left-bank sonar COUf'lter at the TokIal: River project site. 1Qg5.

T""" 0_ Soopo So<w Adjustment Dead Clng Tolal Passage Rat.

""'. Stan (minutes) Cour< ""'"'" F""'", PRR Rengo - - IF""""''''
21-Aug No Calibrations "-22-Aug No Calibrations

23-Aug 20 15 1 • 0.250 0.130 3.0 eo.O 83.0 4

O'" 15 1 2 0.500 0.130 3.0 eo.O 83.0 •
2101 15 2 5 O.~ 0.130 3.0 eo.O 83.0 •2300 15 2 • 0.807 0.130 3.0 eo.O 83.0 •

24-Aug 5 15 5 • 1.250 0.300 3.0 eo.O 83.0 20
800 15 1 1 1.000 0.300 3.0 eo.O 83.0 •

11.0 15 0 1 0.000 0.300 3.0 eo.O 83.0 0
1005 15 1 1 1.000 0.300 3.0 eo.O 83.0 4

25-Aug No Calibrations
2t5-Aug No Calibrations

27-A09 1800 30 53 85 0.1520 0.300 3.0 80.0 83.0 '''''2100 30 00 115 0.783 0.300 3.0 80.0 83.0 ,eo
2300 30 .. "~. 0.N7 0.300 3.0 80.0 83.0 '"

28-Aug 5 30 74 70 1.057 0.402 3.0 80.0 83.0 ,..
800 30 00 \75 0.514 0.402 3.0 eo.O 83.0 '80

1100 30 30 .2 0.;38 0.402 3.0 80.0 83.0 80
\800 30 .. .0 1.200 0.' 3.0 80.0 83.0 go
2\00 30 .5 .. 1.01(1 0.4 3.0 80.0 83.0 '30
2300 30 110 "" 0.... 0.402 3.0 80.0 83.0 220

2O-Aug 1 30 113 134 0.... 0.402 3.0 80.0 83.0 228
300 30 "0 172 0.750 0.402 3.0 80.0 83.0 258
800 30 83 75 0.840 0.402 3.0 80.0 83.0 128

1100 30 33 •• 0.717 0.402 3.0 80.0 83.0 ..
103' 28 45 03 0.714 0.402 3.0 80.0 83.0 go
2100 30 57 74 o.no 0.402 3.0 80.0 83.0 11.
2300 30 .. 30 1.1;4 0.5 3.0 80.0 83.0 ..

3O-Aug • 30 50 ... 1.471 0.515 3.0 eo.O 83.0 100
300 30 80 .. 1.1715 0.515 3.0 eo.O 83.0 180
800 30 47 .. 1.008 0.515 3.0 80.0 03.0 ..

1101 30 24 28 0.857 0.515 3.0 80.0 03.0 ••1800 15 • • '.000 0.515 3.0 80.0 83.0 3.
.,03 15 ,. 11 '.OQ1 0.515 '.0 80.0 ".0 ..
2325 30 .0 28 1.420 0.515 '.0 80.0 ".0 eo

31-Aug 14 30 1. 37 0.514 0.515 4.0 eo.O ".0 30
300 30 20 20 1.000 0.515 '.0 80.0 ".0 .0
803 30 ., 23 0.;,3 0.515 '.0 80.0 ".0 ••

11,. 28 • • 0.807 0.515 '.0 eo.O ".0 •
01-8ep No Cafibfatiot'll

02-Sep 1102 15 3 • 1.500 O.~ '.0 80.0 ".0 ",... 15 • • 1.000 O.~ '.0 eo.O ".0 10

"02 '5 • 0 1.333 O.~ 5.0 eo.O 85.0 32
2310 '5 • 7 0.857 O.~ 5.0 eo.O 85.0 ••

03-Sep , '5 5 • 0.833 0._ 5.0 eo.O 85.0 20
.17 30 .. 1. 1.158 0._ 5.0 eo.O 85.0 ..
800 45 •• •• 1.000 0._ 5.0 80.0 85.0 ••

1103 20 7 7 1.000 O.~ 5.0 eo.O 85.0 21
1800 20 • • 1.333 0._ 5.0 eo.O 85.0 ••

04-Sep No Calibratkms
05-Sep No calibrmions

oe-Sep 180' 30 80 7' 0.822 0._ 5.0 eo.O 85.0 '20
"00 30 103 115 0.... 0.... 5.0 eo.O 85.0 200
2310 30 145 ,.. 1.051 0.545 5.0 80.0 85.0 200

07-Sep 30 30 \ .. ,.. 0.831 0.545 5.0 80.0 85.0 250

3'7 30 143 ,'" 0.850 0.1555 5.0 80.0 85.0 280
800 30 ''''' \02 1.030 0.765 5.0 80.0 85.0 .,.

I10S 30 27 •• 1.125 0.765 '.0 80.0 ".0 54
1805 30 ''''' 233 0.4~ 0.7155 4.0 80.0 ".0 .\.

-continued -
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AppendIX C.1. (page 2 of~).

Time Duration Scope So"., Adjustment Dead Cln. Total Passage Rate
Date Start (minutes) Count Counl Factor PRR Range Range Range (Fi.h/hO"'l

2100 30 71 53 1.3~0 0.765 8.0 00.0 ee.o "2
2300 30 OS 8. 0.O~2 0.571 8.0 eo.o ee.o 130

,~

08-Sep 2 30 72 70 1.020 0.000 8.0 00.0 ".0 '"300 30 73 .. 1.106 0.000 8.0 00.0 ".0 140
000 30 88 57 1.Ul3 0.000 8.0 00.0 ee.o 130
110~ 30 .5 '0 1.125 0.1500 8.0 eo.o sa.O 00
1000 30 '8 35 1.371 0.000 8.0 eo.o ee.o .8
2112 15 13 17 0.7155 0.000 8.0 00.0 es.o 52
2304 30 •• '8 1.0.4S 0.000 8.0 00.0 ".0 .8

CKl-Sep 1 30 27 22 1.227 0.000 8.0 00.0 ee.o 54
300 30 31 2. 1.107 0.000 8.0 00.0 es.o 82
000 30 32 2. 1,143 0.000 8.0 00.0 es,o 84

1111 30 ,. 2. 0.750 0.000 8.0 eo.o es.o 38
11505 30 30 2. 1.250 0.000 8.0 80.0 ee.o 00
2100 20 17 ,. 0.805 0.000 3.0 00.0 83.0 51
2313 30 37 35 1.057 0.000 3.0 00.0 83.0 7'

to-Sep 13 27 .. 25 1.1 GO 0.000 3.0 00.0 83.0 84
305 30 50 .5 0.7150 0.000 3.0 eo.o 83.0 100
000 30 5. 51 1.157 0.780 3.0 80.0 83.0 11.

1103 30 3. 3. 1.1~7 0.780 3.0 eo.O 83.0 7.
1005 30 •• 3. 1.3151 0.780 3.0 eo.o 83.0 ••2105 30 .. 2. 1.115 0.000 4.0 eo.o 84.0 58
2_ 30 71 85 0.835 0.... 4.0 00.0 84.0 142

1'-8ep 1 30 100 125 0.000 O.ogO 4.0 00.0 e4.0 200
300 30 131 153 0.8se 0.000 4.0 80.0 e4.0 2.2
000 .0 ,.. 131 1.137 0.0;0 4.0 00.0 84.0 ...

1105 30 83 125 0.15154 0.0;0 4.0 00.0 e4.0 188
11510 30 87 .2 1.061 O.ogO 4.0 00.0 84.0 174
2110 30 .3 75 1.240 0.... 4.0 00.0 84.0 1..
2325 30 130 100 1.103 0.... 4.0 00.0 84.0 280

12-sep 5 30 118 118 0.083 0.820 '.0 00.0 e4.0 232
.00 30 132 170 o.ne 0.e2O 4.0 eo.o 84.0 284
.00 .0 140 134 1.045 0.050 4.0 eo.o 84.0 280

1105 30 .0 88 1.023 0.050 4.0 80.0 84.0 100
1808 30 82 OS 1.2152 0.e2O '.0 80.0 84.0 184
2110 30 122 100 1.110 0.e20 4.0 00.0 84.0 24'
2320 30 114 150 0.7eo 0.e2O 4.0 00.0 84.0 228

13-Sep 25 30 132 141 0.038 0.050 '.0 00.0 84.0 2••
325 30 148 174 0.851 0.050 4.0 eo.o 84.0 2••
000 30 127 145 0.8715 0.050 4.0 eo.o e4.0 254

1110 30 100 00 1.111 0.... '.7 00.0 83.7 200
1005 30 84 141 0.5015 0.... 3.0 50.0 53.0 188
2105 30 ,.5 24. 0.... 0.000 '.0 50.0 53.0 330
2325 30 108 340 0.5715 0.... 3.0 50.0 53.0 302

14-Sep 1 30 252 3.7 0.1587 0.000 3.0 50.0 53.0 50'
320 30 258 .57 0.723 C.OOg '.0 50.0 53.0 51.
002 30 107 185 0.57e O.gOg 3.0 50.0 53.0 214

1110 30 .8 188 0.583 0.... 3.0 50.0 53.0 108
180S 30 185 200 0.58. 0.... '.0 50.0 53.0 330
2100 30 ,., 230 0.808 0.... 3.0 50.0 53.0 ...
2208 20 21. 278 0.777 0.... 3.0 50.0 53.0 84.
2303 30 202 313 0,&45 O.oOg 3.0 50.0 53.0 40'

15-sep 300 30 2.5 3" 0.718 O.gOg 3.0 50.0 53.0 4.0
.,0 25 138 201 0.M7 0.... 3.0 50.0 53.0 331

1132 22 122 100 C.7eS 0.... 3.0 50.0 53.0 ...
1805 30 137 132 1.OS8 0.... '.0 50.0 53.0 27.
1740 10 58 85 0.1582 0.00; '.0 50.0 53.0 348
2105 30 ,.. 181 0.g34 O.Oog '.0 50.0 53.0 330
2320 30 181 301 0.801 D.OOg 3.0 50.0 53.0 3.2

1e-8ep 300 30 '.0 288 0.714 O.ggg 3.0 50.0 53.0 300
810 25 83 lOS 0.806 0.... 3.0 50.0 53.0 1..

1120 30 87 134 O.e..g 0.... '.0 50.0 53.0 17.
1005 30 42 " 1.0N 0.850 2.0 30.0 41.C 84
2020 20 .. 75 1.307 0.1550 2.0 SO.O 41.0 ...
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Appendix C.1. (poge 3 of 4).

Tm. Duration Soop. Sona< Adjustment De.d CIne Total Passage Rate
Dete .tort (minutes) eo.." eo.." Factor PRR Range Range Range (F'""""..,

2105 30 .. 83 1.157 0.050 2.0 30.0 41.0 ,.2
2305 20 100 113 0.885 0.050 2.0 30.0 41.0 300

17-sep 300 30 7. 7. 1.040 0.050 2.0 30.0 41.0 158
808 27 •• •• 1.022 0.050 2.0 3".0 41.0 102... • • 13 0.e02 0.050 2.0 30.0 41.0 00

1002 15 • • 1.000 0.550 2.0 30.0 41.0 ..
1105 30 53 58 0J!'4 0.050 2.0 30.0 41.0 100
1e10 30 •• 38 1.278 0.1550 2.0 3".0 41.0 .2
21« 15 .. 100 0.... 0.500 1.. 37,0 38.' 38'
231. 20 150 ,., 0.8251 0.000 1.' S7.0 38.' .50
2337 15 101 111 0.010 0.700 1.5 37.0 38.' '04

18-Sep 300 30 100 •• 1.082 0.700 1.' 37.0 38.' 212
..2 15 32 22 I .... 0.700 1.' 37.0 38.' 12.
002 15 3. 34 1.0251 0.550 1.. 37.0 38.' ..0

1110 30 2' .. 1.0042 0.550 1.5 37.0 38.' 50
11510 20 •• " 0.057 0.550 1.5 37.0 38.' 13•
2105 30 ..0 ..0 1.000 0.550 2.0 37.0 SO.O 280
2330 15 .2 110 0,8315 0.550 2.0 37.0 30.0 38.

10-Sep 10 10 50 .3 0.043 0.850 2.0 37.0 30.0 300
300 30 '" 13. 1.01515 0.850 2.' 37.0 SO.5 200
"'0 2. 41 " 0.872 0.850 2.' 37.0 3".5 ••1105 30 20 17 1.1715 0.850 2.' 37.0 30.5 '0

1405 15 .. 13 1.077 0.850 2.' 37.0 SO.5 ••1e15 30 •• 3' 1.438 0.850 2.' S7.0 SO.5 .,
2105 ,.

"7 2.7 0.805 0.850 2.' 37,0 30.5 315
2201 • 41 ., 0.788 0.850 2.' 37.0 30.5 ..,
2301 30 134 141 0.050 0.850 '.5 37.0 30.5 '88

20-Sep 305 30 00 100 0.000 0.850 2.5 37.0 SO.5 ,.0
000 30 5. 50 1.180 0.850 2.5 30,0 41.5 11.

1105 30 3. 27 1.444 0.850 2.5 30.0 41.5 7.
1e10 2. " .. 1,OQ3 0,850 2.5 30.0 041.5 113
2100 20 100 112 0.80S 0.850 2.5 3(;1.0 041.5 300
230. 30 15. ..0 1.13tl 0.850 2.5 3(;1.0 oiLS 31.

21-8ep 000 30 38 32 1.188 0.850 2.5 300.0 41.5 7.
1715 25 132 134 0.085 0.1550 3.0 045.0 48.0 317
2100 15 • • 1.000 0.050 3.0 50.0 53.0 3'

22-8ep No Calibraliens
23-Sep No Calibre-lien.

24-5ep 1145 15 50 51 0.080 0.050 3.0 30.0 42.0 200
1830 27 100 188 0.53' O.tl50 3.0 SO.O 42.0 222
1718 12 30 41 0.732 0.... 3.0 30.0 "2.0 150
2125 30 '" 138 1.203 0.... '.0 45.0 48.0 332
2300 20 14 •• 1.542 0.... '.0 45.0 "8,0 222

25-Sep 33' 25 •• 85 1.106 0.... '.0 44.0 47.0 228
.25 30 131 120 1.002 0.000 3.0 4".0 ..7.0 282

1117 25 .7 83 1.381 0.000 '.0 45.0 48.0 200

11'10 25 00 •• 1.333 0.000 '.0 44.0 47.0 ...
2120 30 130 •• 1.383 0.000 3.0 44.0 "7.0 280
2315 25 71 72 0.... 0.7eo 3.0 44.0 ..7.0 170

2tl-Sep 307 2. 110 OS 1.158 0.7eo '.0 44.0 47.0 238

.25 30 .., 13' 1.0tl7 0.700 3.0 404.0 47,0 288
1120 30 15 • 1.l5tl7 0.700 3.0 44.0 47.0 30
1e15 20 7 • 1.400 0.700 3.0 44.0 47.0 "2125 33 .. '0 1.075 0.000 3.0 .....0 "7.0 7•

2315 25 •• 73 0.8go 0.000 3.0 42.0 45.0 ,sa

27-8ep '00 30 108 100 1.080 O.tlSO 3.0 "2.0 45.0 21.
.,0 20 15' '.3 0.051 O.tlSC 2.2 42.0 404.2 ••5
705 10 50 53 0.04S 0.1550 ,., 42.0 44.2 300

1108 .. 100 132 0.758 0.1550 2.2 42.0 44.2 '50
1tl25 2' '30 '21 1.0<41 0.1550 2.2 42.0 44.2 '5'
2125 2. •• •• 0.885 O.tlSC '.2 <42.0 44.2 '0'
2305 ,. "' 100 1.120 0.700 ,., 42.0 44.2 ..0
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Appendix C.1. (page. 01 .).

T"". Duration Scope So""" Adj"ustment Dead C1ng Total PaPllgeRate
Da.. Stan (minutes) Count Count Factor PRR Range Range Range (fi~u<)

28-SIIp 320 30 172 ,.2 0.g.5 0.700 2.2 .2.0 ••.2 344

80S 2. 100 70 1.2158 0.700 2.2 30.0 32.2 2.-
050 15 80 230 0.3.8 0.700 2.2 30.0 32.2 320

1120 15 2 2 1.000 0.700 3.0 .5.0 .8.0 •
180S 15 S • 1.250 0.000 3.0 45.0 48.0 20
2137 22 .- 2. 1.030 0.000 3.0 45.0 .8.0 70
230S 2S 2. 27 1.037 0.800 3.0 .5.0 .8.0 .7

2Q-Sep 300 2S 3. 32 1.063 0.800 3.0 .5.0 .018,0 .2
80S 2S 10 11 0""" 0.800 3.0 • 5,0 "8.0 ••

1110 15 0 a 0.800 3.0 .5.0 "8.0 a
11525 15 10 11 0_ 0.800 3.0 45.0 "S.O '0
2120 22 33 .. O.SI58 0.800 3.0 45.0 .o1S.0 00
230S 20 I. 11 1.e38 0.700 3.0 .5.0 4IS.O 54

3D-SlIp 30S 15 • • 1.000 0.1530 3.0 .5.0 • S.O ..
.'0 20 3 a 0.1530 3.0 45.0 4S.0 0

1125 10 a a 0,l530 3.0 <115.0 4S.0 a
1844 1S 2 2 0.1530 3.0 .5.0 4S.0 •
2105 20 15 12 1.250 0.830 3.0 .015.0 <IIS.O 45
230S 20 t. 10 1.400 0.1530 3.0 45.0 '48.0 '2

01-0C1 32S IS 2 a 0.800 3.0 415.0 .S.O •
840 20 2 a 0.800 3.0 45.0 4S.0 •

1120 10 I I 1.000 0.550 3.0 45.0 <118,0 •
1815 10 0 a 0.550 3.0 45.0 .8.0 a
21.0 20 0 0 0.550 3.0 .5.0 .S.O 27
2305 IS • 7 O.S57 0.550 3.0 .5.0 4e.0 2.

02-0C1 32S 15 I I 1.000 0.550 3.0 .015.0 4S.0 •
.'0 15 a a 0.550 3.0 <115.0 .8.0 0

1105 1S a a 0.550 3.0 415.0 .e.o 0
'.20 10 a a 0.550 3.0 415.0 "'8.0 a
2135 1S 13 10 1.300 0.550 3.0 45.0 418.0 S2
23.0 1S I I 1.000 0.550 3.0 415.0 48.0 •

03-Oct .15 15 0 a 0.550 3.0 .5.0 418,0 0
1140 10 0 a 0.550 3.0 45.0 4S,0 0
11525 10 0 0 0.550 3.0 415.0 .S.O 0
2130 15 3 2 1.500 0.550 3.0 .5,0 4S.0 12
2310 15 3 3 1.000 0.550 3.0 .5,0 .8,0 12

Total 212 5,2115 14,4e2 115,520 0,875
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Appendix C.2. Oscilloscope data used to calibrate the right-bank sonarcounler at the Toklal River pro)ect site, 1995.

TIme Duration Scope Sonar Adjustment Dead Ctng Total Passage Rate
Dole Stort (minutes) Count Count Factor PAA Range Range Range (Fish/hour)

01-Sep 2112 15 1 1 1.000 0,200 2.0 12,0 1~,0 4
2312 15 0 0 0.200 2.0 12,0 1~.0 0

,~

02-Ssp 1 10 0 0 0.200 2.0 12,0 1".0 0
518 10 0 0 0,200 2.0 12,0 14.0 0

112" 10 0 0 0.200 2.0 12,0 14.0 0
1502 10 0 0 0,200 2.0 12,0 14.0 0
2122 10 0 0 0.200 2.0 12,0 14.0 0
2331 10 0 0 0,200 2.0 12.0 14.0 0

03-Sep 22 10 0 0 0.200 2.0 12.0 1~.0 0
300 10 0 0 0.200 2.0 12,0 14.0 0
035 20 3 8 0.500 0,200 2.0 12.0 14.0 g

1127 10 0 0 0,200 2.0 12.0 14.0 0
1525 10 0 0 0,200 2.0 12.0 14.0 0

O"-Sep No Calibrations

OS-Ssp 1500 10 0 0 0.200 2.0 12.0 14,0 0
2115 20 2 3 0.557 0.200 2.0 12.0 14.0 8
2345 15 0 0 0.333 2.0 12.0 i4.0 0

oe-Sep 1 15 0 0 0,333 2.0 12.0 14.0 0
814 15 2 3 0.ee7 0.333 2.0 11.0 13.0 8

112g '5 1 0 0.333 2.0 11.0 13,0 4
1525 '5 5 10 0.500 0,333 2.0 12.0 14.0 20
2113 15 3 5 0.000 0,415 2.0 12.0 1",0 12
2345 '5 8 3 2.557 0.415 2.0 12.0 14.0 32

07-Sep 7 15 4 4 O...HI 2.0 12.0 14.0 18
301 15 8 g 0.88g OA15 2.0 12.0 14.0 32
83g 15 , 1 1.000 0.415 2.0 12.0 14,0 4
11~5 10 0 0 OA1(1 2.0 12.0 14.0 0
1544 15 2 1 2.000 0.415 2.0 12.0 14.0 8
21"5 15 7 11 0.535 0.41(1 2.0 12.0 14.0 28
2335 15 7 2 3.500 0.415 2.0 12.0 14.0 28

08-Sep 40 15 2 1 0,374 2.0 12.0 14.0 8
335 15 1 1 1.000 0.374 2.0 12.0 14.0 4
834 15 5 7 0.714 0.374 2.0 12.0 14.0 20

1141 15 0 0 0.374 2.0 12.0 14,0 0
1538 15 18 24 0.557 0.374 2.0 12.0 14.0 84
211(1 10 5 5 1.000 0.51tl 2.0 12.0 14,0 30
2304 15 11 14 0.785 0.51e 2.0 12.0 14.0 44

Og-Sep 45 15 20 18 1.250 0.515 2.0 12.0 14.0 80
340 20 12 3 4.000 0.5H5 2.0 12.0 14.0 38
83g 15 14 14 1.000 OAog 2.0 12.0 14.0 58

1142 15 2 2 1.000 OAog 2.0 12.0 14,0 8
1tl3g 15 2 5 0,400 0.4og 2.0 12.0 14.0 8
2124 18 10 13 0.7eg 0,40g 2.0 12.0 14.0 33
2345 15 18 Ig 0.8~2 OAOg 2.0 12.0 14.0 84

10-Sep 42 18 10 8 1.250 0,4QO 2.0 12.0 14.0 33
340 20 13 14 0.g2g 0.4QO 2.0 12.0 14.0 3.
035 15 3 3 1.000 0.4QO 2.0 12.0 1~.0 12

1140 15 2 1 2.000 O...gO 2.0 12.0 1~.0 8
1540 15 3 2 1.500 0.4g0 2.0 12.0 14.0 12
2114 15 1 0 0.4QO 2.0 12.0 1".0 4
2305 '5 • 8 1.125 0.4g0 2.0 12.0 14.0 38

11-Sep 40 15 4 5 0.800 0.450 2.0 12.0 14.0 18
335 15 5 5 1.000 OA50 2.0 12,0 14.0 20
835 15 4 • 0.~4" 0.450 2.0 12.0 14.0 18

1148 11 1 1 '.000 0.450 2.0 12.0 1~.0 5
1tl40 15 5 5 1.000 0.450 2.0 12.0 14.0 20
2145 15 8 4 1.500 0.450 2.0 12.0 14.0 24
2325 15 , 4 0.250 0.450 2.0 12.0 14.0 4

12-Sep 10 15 5 1 5.000 0...50 2.0 12.0 14.0 20
345 15 5 8 0.833 0."00 2.0 12.0 14.0 20
835 15 2 2 1.000 0.420 2.0 12.0 14.0 8

1140 15 1 1 1.000 0.420 2.0 12.0 14.0 4
-continued-
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AppendUc C.2. (page 2 of 4).

Time Duration Scope Sonar AdjusbTlent Dead Clno Total Passage Rate
Date Stort (minutes) Count Count Factor PRR Range Range Range (FlshI~ur)

, ..5 15 • 1 '.000 0.370 2.0 12.0 14.0 1.
2135 15 • 3 2.at57 0.370 2.0 12.0 14.0 32
2335 15 11 ,. 0.1511 0.370 2.0 12.0 14.0 .. '"-

13-Sep 5 15 • • o.ee? 0.500 2.0 12.0 14.0 1.
303 15 • 5 1.200 0.500 2.0 12.0 14.0 ..
..0 15 • 2 3.000 0.500 2.0 12.0 14.0 ..

1145 15 5 13 0.305 O.,COO 2.0 12.0 14.0 20
, ..0 15 • • 1.000 O.,COO 2.0 12.0 1,c.O ..
2150 • 0 , 0.000 O.,COO 2.0 12.0 t4.0 0
2305 15 7 • 1.1157 0..400 2.0 12.0 14.0 2.

1,c-Sep .0 15 2 1 2.000 0.-400 2.0 12.0 1-4.0 •
300 15 • • 1.500 0.-400 2.0 12.0 14.0 ..
..0 20 • 5 "'00 O.,COO 2.0 12.0 1-4.0 12

11,c5 15 3 1 3.000 0..400 2.0 12.0 1-4.0 '2
11542 • 5 • 0.833 0.350 2.0 40.0 42.0 3.
2140 IS • .. 0.571 0.350 2.0 40.0 42.0 32
2..0 20 • 7 1.143 0.350 2.0 40.0 42.0 ..

15-Sep ..0 15 3 5 0.000 0.400 2.0 40.0 42.0 12
..0 20 • 7 1.2815 0.400 2.0 40.0 ,c2:0 27
707 12 • 11 0.3154 0..400 2.0 -40.0 .012.0 20

1135 15 0 0 0..400 1.5 35.0 315.5 0
11540 15 1 0 0..400 1.5 35.0 315.5 •
2140 15 • 11 0.818 0.400 1.5 35.0 315.5 3.
2320 .. 12 22 0.5015 0.400 1.5 35.0 30.5 30

115-Sep ..0 15 • • 0.750 0.400 1.5 12.0 13.5 ..
..5 15 2 2 1.000 0.400 1.5 12.0 13.5 •1145 15 0 0 0.400 1.5 12.0 13.5 0

11548 12 0 0 O.,COO 1.5 11.5 13.0 0
21-40 15 33 35 0.'143 o.,coo 1.5 11.5 13.0 132
2302 30 .. 31 D.n4 0.400 1.5 11.5 13.0 ••

17-Sep 335 15 5 7 0.714 0.400 1.5 11.5 13.0 20.., 1. 3 3 1.000 0.400 1.5 11.5 13.0 •.., 10 1 1 1.000 O.,COO 1.5 11.5 13.0 •1130 10 0 0 0.,c00 1.5 11.5 13.0 0

' ..0 15 1 1 1.000 O.,COO 1.5 11.0 12.5 •21415 13 12 ,. 0.l532 0.400 1.5 11.0 12.5 55
2325 15 3. ., 0.5PO 0.400 1.5 11.0 12.5 ...
2345 15 20 .. 0.833 0.1500 1.5 11.0 12.5 .0

18-Sep ..0 15 • 5 1.800 0.-400 1.5 11.0 12.5 30
..0 20 • 3 2.6157 0.400 1.5 11.0 12.5 ..
700 20 3 5 0.000 0.400 1.5 11.0 12.5 •1115 15 • 2 2.000 0.-450 1.5 11.0 12.5 1.

, ..0 10 0 0 0..450 1.5 11.0 12.5 0
2135 15 3. 32 1.125 0.-450 1.5 11.0 12.5 ...
...0 20 17 • 1.88g 0.400 1.5 11.0 12.5 51

19-5ep 10 20 17 13 1.308 0.400 1.5 11.0 12.5 51
335 15 25 20 0.8152 0.400 1.5 11.0 12.5 100
..5 15 10 .. 0.714 OAOO 1.5 11.0 12.5 '0

1120 10 0 0 0.,c00 1.5 11.0 12.5 0
'.30 15 • 0 0.400 1.5 11.0 12.5 1.,... 10 3 2 1.500 0.300 1.5 11.0 12.5 ,.
2135 11 27 •• 0.503 0.300 1.5 11.0 12.5 ..7
2150 10 17 25 ....0 0.535 1.5 11.0 12.5 102
2305 20 31 37 0.838 0.535 1.5 11.0 12.5 .3

20-Sep ..5 15 2 2 1.000 0.535 1.5 11.0 12.5 •
035 15 • • O.88g 0.535 1.5 11.0 12.5 32

1150 • 0 0 0.535 1.5 11.0 12.5 0
, ..0 15 • 0 0.535 1.5 11.0 12.5 1.
1700 10 • 7 1.2815 0.,c35 1.5 11.0 12.5 54
2120 15 .. 23 0.00. 0.435 1.5 to.O 11.5 5.
21,c8 11 13 15 0.8C17 0.500 1.5 10.0 11.5 71
2305 20 25 22 1.13C1 0.500 1.5 10.0 11.5 75

21-Sep ... '0 • 12 0.6157 0.500 1.5 10.0 11.5 ••
1115 .. 3 3 1.000 0.500 1.5 12.0 13.5 13

-contlnued-
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Appendix C.2. (page 3 014).

Time Duration Scop. Sonar Adjustment Dead Cln. Total Passage Rate
Dale Start (minutes) Count Count Factor PAA Range Range Range (Fishl.~our)

1640 10 8 4 2.000 0.500 1.S 12.0 13.5 48
2122 10 lS 23 0,552 0.400 1.S 12.0 13.5 .0
2307 10 4 • 0.Gel7 0.450 1.S 12.0 13.5 24 '"-

22-Sep No calibrations

23-Sep 1240 13 1 1 1.000 0.450 2.0 10.0 12.0 S,.30 IS S S 1.000 0.450 2.0 10.0 12.0 20
2120 20 8 4 2.000 0.'150 2.0 10.0 12.0 24
2310 15 • 3 2.000 0.450 2.0 10.0 12,0 2'
2325 10 S • 1.250 0,400 2.0 10,0 12.0 30

24-Sep ••0 lS 8 • 2.000 0.'100 1.S 10.0 11.5 32
1144 15 10 14 0,714 0.400 1.S 10.0 11.5 '0
1530 15 • 0 0.400 1.S 11.0 12.5 1.
2100 15 lS 18 0.833 0.400 1.S 11.0 12.5 .0
2325 15 2. 32 0.750 0.400 1.S 11.0 12.5 g.

25-Sep 310 15 • • 1.500 0.400 1.S 11.0 12.5 3.
.00 IS S 3 1.557 0.400 1.S 11.0 12.5 20

1148 11 ,. ,. 1.000 0.400 1.S 11,0 12.5 .7
1545 IS lS 17 0.882 0.400 1.S 11.0 12.5 .0
2100 IS 21 ,. 1.105 0.400 1.S 11.0 12.5 8.
2345 15 12 12 1,000 0,400 1.5 10,0 11.5 '8

25-Sep 3'3 17 13 13 1.000 0.400 1.5 10.0 11.5 ••
800 15 13 10 1.300 0.400 1.S 10.0 11.5 S2

110S 15 10 8 1.250 0.400 1.S 11.0 12.5 .0
1540 IS 7 14 0.500 0.400 1.S 11.0 12.5 28
2100 15 10 12 0.833 0.400 1.S 11.0 12.5 '0
2345 15 15 13 1.1S4 0.400 1.5 11.0 12.5 eo

27-Sep 335 15 13 10 1.300 0.400 1.S 11.0 12.5 52
.'0 20 10 • 1.657 0.400 1.S 11.0 12.5 30

1135 15 3 2 1.500 0.'100 1.5 11.0 12.5 12
1605 IS 10 • 1.111 0.400 1.S 11.0 12.5 '0
2102 18 10 12 0.833 0.400 1.5 11.0 12.5 33
2340 lS • 5 1.200 0.400 1.S 10.0 11.5 2'

28-Sep 300 15 5 3 1.557 0.400 1.5 10.0 11.5 20
.'S IS 10 5 2.000 0.400 1.S 10.0 11.5 '0

1125 15 • 5 0.800 0.350 1.5 10.0 11.S 1.
1530 lS • S 0.800 0.350 1.S 11.0 12.5 1.
2130 lS 28 41 0.683 0.350 1.S 11.0 12.5 112
2305 20 14 14 1.000 0.450 1.5 11.0 12.5 '2

2g-Sep 335 lS 8 8 1.000 0.450 1.S 11.0 12.5 32

.'0 20 2 2 1.000 0.450 1.5 11.0 12.5 •
1135 lS 2 1 2.000 0.450 1.S 11.0 12.5 8
l04S 14 1 1 1.000 0.450 1.S 11.0 12.5 •
2125 15 13 12 1.083 0.450 1.5 11.0 12.5 52
2305 15 • 3 1.333 0.450 1.5 11.0 12.5 1.

30-Sap 330 15 • 13 0.e;02 0.450 1.5 11.0 12.5 3.
.35 20 3 • 0.750 0.450 1.5 11.0 12.5 •

1110 10 0 0 0,450 1.5 11.0 12.5 0
1645 15 0 0 0.450 1.5 11.0 12.5 0
2115 15 • • 1.000 0.450 1.S 11.0 12.5 3.
2305 18 11 10 1.100 0.450 1.S 11.0 12.5 37

01-OcI 300 IS • 3 1.333 0.450 1.S 11.0 12.5 1.
.,S 15 0 0 0.450 1.S 11.0 1?.5 0

1110 10 0 0 0.450 1.S 11.0 12.5 0
,.00 10 1 1 1.000 0.450 1.S 11.0 12.5 •
2144 15 3 • 0.750 0.450 1.S 11.0 12.5 12

2305 lS S • 0.833 0.450 1.S 11.0 12.5 20

02-0ct 300 IS 2 2 1.000 0,450 1.S 11.0 12.5 8

031 17 0 0 0.450 1.S 11.0 12.5 0

1105 IS 0 0 0.450 1.S 11.0 12.5 0
1(520 10 0 0 0.450 I.S 11.0 12.5 0
2105 10 3 1 3.000 0.450 I.S 11.0 12.5 18

2120 10 3 3 1.000 0.400 1.S 11.0 12.5 18
-continued
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nm. Duration Scope Sonar Adjustment Dead Ctng Tobll Passage Rate
Date Start (minutes) Count Count Factor PRR Range Range Range (F1""!,,,utl

231S IS 1.000 0.400 1.S 11.0 12.5 •
DO-Oct 035 lS 0 0 0.400 1.S 11.0 12.5 0 '"-

1142 10 0 0 0.400 I.S 11.0 12.5 0
1e10 10 0 0 0.400 1.S 11.0 12.5 0
2135 10 0 0 0.400 I.S 11.0 12.5 0
2310 I. 0 0 0._ 1.S 11.0 12.5 0

To"" '.2 2,7Q2 1,281 1,388 0.Q23
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AppencflX C.3. Oscilloscope data used to calibrate the left-bank sonar counter at the Toklal River project site, 1006.

rm. Duration SCope Sona, Adjustment De.d Ctng Total Passage Rate
0... Stort (minutes) Count Count Factor PRR Range Range Range (F,,,,,,,,,~

14-Aug 2030 10 2 • 0.800 0.250 2.5 SO.O 52.5 '2
2107 10 2 S 0.400 0.250 2.S SO.O 52.5 '2
2341 IS • • 1.000 0.250 2.5 SO.O 52.5 18

15-Aug 1007 15 0 0 0.250 2.5 SO.O 52.5 0
2112 IS , 1 1.000 0.250 2.S SO.O 52.5 •

15-Aug S IS • 7 0.571 0.250 2.5 SO.O S2.5 '8
02S IS 2 • 0.007 0.250 2.S SO.O S2.5 8

1128 IS 0 0 0.250 2.S SO.O 52.5 0
1815 10 0 0 0.250 2.S SO.O 52.5 0
2118 20 1 • 0.250 0.250 '.0 SO.O 53.0 3

17-Aug High water
18-Aug High water

19-Aug 1445 20 • 8 0.500 0.250 2.0 SO.O 52.0 12
'040 10 7 11 0.038 0.250 2.0 SO.O 52.0 ..
2101 10 • S 0.000 0.250 2.0 SO.O 52.0 ..
2335 10 3 • 0.750 0.250 2.0 SO.O 52.0 18

2O-Aug 8'0 18 • 11 0.30.4 0.250 2.0 SO.O 52.0' IS
730 10 3 2 1.800 0.050 2.0 SO.O 52.0 I.

1128 IS 0 0 0.550 2.0 SO.O 52.0 0
1005 10 2 1 2.000 0.050 2.0 50.0 52.0 12
2101 10 2 2 1.000 0.e50 2.0 70.0 72.0 12
2335 10 0 0 0.e5O 2.0 70.0 72.0 0

21-Aug 80. 20 • 3 2.000 0.650 2.0 70.0 72.0 I •
• 30 10 1 1 1.000 O.SOD 2.0 70.0 72.0 •1155 IS 2 • 0.500 O.SOD 2.S 70.0 72.5 •1710 20 • • O.eeg O.SOD 2.S 70.0 72.5 ..

2101 10 S • 1.250 O.SOD 2.S 70.0 72.5 30
2330 IS 7 7 1.000 O.SOD 2.S 70.0 72.5 2.

22-Aug 71S 15 7 • 0.875 O.SOD 2.S 00.0 02.5 2.
1105 IS 0 0 O.SOD 2.S 00.0 82.5 0
1723 17 3 1 3.000 O.SOD 2.5 00.0 02.5 11
2110 10 0 0 O.SOD 2.S 00.0 .2.5 0
2311 10 • 7 0.857 O.SOD 2.S 00.0 52.5 3•

23-Aug • 30 IS 1 I 1.000 O.SOD 2.S 00.0 52.5 •
1035 IS 0 0 O.SOD 2.S 00.0 52.5 0

'.25 10 0 0 O.SOD 2.S 00.0 52.5 0
2101 10 • S 0.000 O.SOD 2.S 00.0 52.5 ..
2200 00 IS 22 0.082 O.SOD 2.S 00.0 52.5 IS
2301 IS 7 • 0.778 O.SOD 2.S 00.0 ti2.5 2.

24-Aug 008 47 38 .. 0.804 O.SOD 2.S 70.0 72.5 ••
847 20 11 17 0.047 O.SOD 2.S 70.0 72.5 ..

1101 10 3 S 0.000 O.SOD 2.S 70.0 72.5 I.
1510 20 7 • 0.875 0.500 2.S 70.0 72.5 21

'035 20 • • 1.000 0.700 2.S 70.0 72.5 27
2101 10 2 1 2.000 0.700 2.S 70.0 72.5 12
2301 10 7 • 1.U57 0.700 2.S 70.0 72.5 '2

25-Aug 04' IS ,. 10 1.000 0.700 2.S 00.0 .2.5 04
711 I. I. I. 1.000 0.000 2.S 00.0 52.5 OS

1137 ,. • IS 0.000 0.000 2.S 00.0 52.5 34
1355 IS • • 0.007 0.000 2.S 00.0 02.5 ..
205 30 .. •• 0.gS7 0.000 2.S 58.0 OO.S 88

230' 30 .. 2• 0.857 0.000 2.S 58.0 OO.S ••
2e-Aug .,. IS 21 .. O.SOD 0.400 2.S 58.0 OO.S ••

.3S 20 IS 21 0.714 0.700 2.S 58.0 OO.S .S
700 IS 12 IS 0.000 0.700 2.S 58.0 OO.S ••

1115 IS • 12 O.SOD 0.700 2.S 84.0 58.S 2'
'.20 IS • 2 2.000 0.700 2.S 84.0 58.5 ,.
2101 10 7 • 1.750 0.700 2.S 54.0 5ti.5 ..
2301 10 • 7 1.143 0.700 2.S 54.0 58.S ••

27-Aug 301 30 .3 SO 1.250 0.500 2.S 54.0 55.5 '2.

.'2 30 2' 21 1.000 0.000 2.S 54.0 58.S ..
-continued-
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Tim. Duration SCope So"", Adiustrnant Dead C1ng Total Passage Rate
Del. Start (minutes) Count Count Factor PAA Range Range Range (Flsh/hOwl

1130 15 2 1 2.000 0.000 2.S 84.0 58.S •1000 IS 0 0 0.000 2.S 84.0 58.S 0
2128 20 13 IS 0.8157 0.000 2.S .....0 "15.5 3.
2301 30 3. •• 0.815" 0.000 2.S 44.0 415.5 7.

2.-Aug 30' 30 2S 20 0.8152 0.000 2.S «.0 415.5 50
.'2 30 2S 33 0.758 0.000 2.S .....0 415.5 50

1115 IS 0 0 0.000 2.S "4.0 415.5 0
103' IS 0 0 0.000 2.S 44.0 415.5 0
2104 ,. 2 2 1.000 0.000 2.S "15.0 48.5 •2300 IS • 10 0,800 0.000 2.S 415.0 48.5 32

2g-Aug 301 34 50 47 1.004 0.000 2.S "15.0 48.5 ••735 IS 2 1 2.000 0.000 2.S "15.0 "8.5 •1100 IS 0 0 0.000 2.S 415.0 48.5 0
1002 ,. 1 1 1.000 0.000 2.5 "15.0 4e.5 •2115 20 13 11 1.182 0.000 2.S "15.0 "8.5 3.
2310 30 2. 2' 1.333 0.000 2.S "15.0 ..e.5 58

30-Aug 102 IS 31 2. 1.oeg 0.550 2.S 44.0 415.5 12.
301 30 '2 3. 1.1157 0.500 2.5 44,0 415.5 ••... 11 • 7 1.2815 0.500 2.5 44.0 1115.5' 32

1112 IS 0 0 0.500 2.S .....0 415.5 0
1000 IS 0 0 0.500 2.S 44.0 415.5 0
2115 IS 10 12 0.033 0.500 1.0 37.0 38.0 .0
2300 2S 3. .2 O,g20 0.500 1.0 37.0 38.0 ••

31-Aug 300 30 « « 1.000 0.500 1.0 37.0 38.0 88
.2. 15 7 11 0.153/5 0.500 1.0 37.0 38.0 2.

1100 15 0 0 0.500 1.0 37.0 38.0 0
1000 IS S • 1.250 0.500 1.0 37.0 38.0 20
2100 IS • 2 2.000 0.500 1.0 37.0 38.0 ,.
2312 IS 20 11 1.178 0.500 1.0 37.0 38.0 00

01 -sap 300 25 00 53 1.132 0.500 1.0 37.0 38.0 ...
.20 IS • 5 1.200 0.500 1.0 37.0 38.0 ..

1100 IS 1 1 1.000 0.500 1.0 37.0 38.0 •1000 15 0 0 EAA 0.500 1.0 37.0 38.0 0
2100 30 2S 2. 1.042 0.500 1.0 35.0 315.0 50
2302 2S ., .7 0.g31 0.500 1.0 3",0 35.0 ,..

02-sap 303 25 35 33 1.De1 0.500 1.0 34.0 35.0 54
008 IS S 5 1.000 0.500 1.0 34.0 35.0 20

1100 IS 0 0 0.500 1.0 34.0 35.0 0
1000 15 0 0 0.500 1.0 34.0 35.0 0
2100 ,.

11 • 1.222 0.500 1.0 38.0 37.0 ..
2305 30 •• •• 1.000 0.500 1.0 35.0 315.0 ..

03-Sep 300 2S •• '2 1.ogS 0.500 1.0 35.0 315.0 110
427 13 22 21 1.0048 0.480 1.0 35.0 38.0 102
030 15 • 3 1.333 0.480 1.0 35.0 38.0 ,.

1100 IS 7 • 1.1157 0.1180 1.0 35.0 315.0 2.
'000 IS 0 0 0.480 1.0 32.0 33.0 0
2103 15 11 • 1.033 0.•80 1.0 32.0 33.0 ..
2228 10 12 IS 0.000 0.480 1.0 24.0 25.0 72
2310 30 05 110 0.8154 0.000 I.S 23.5 25.0 100

O.4-Sep .. IS •• .3 0.81g 0.000 1.S 23.5 25.0 272
300 25 ., '0 1.245 0.000 1.S 23.S 25.0 ...
030 IS 3 1 3.000 0.000 1.S 23.5 25.0 12

1100 IS 0 0 0.000 0.000 1.S 23.5 25.0 0
,.20 IS 0 0 0.000 1.S 23.S 2S.0 0
2130 15 0 0 0.000 I.S 23.5 25.0 0
2300 30 '03 122 0.844 0.000 1.5 23.5 25.0 200

OS-Sap 300 IS 0 11 0.818 0.000 I.S 23.5 25.0 3.
.,S 15 7 0 0,778 0.000 I.S 23.5 25.0 2.

1130 IS 0 0 0.000 1.S 23,S 25.0 0
1002 IS 1 1 1.000 0.000 I.S 23.5 25.0 •
2130 IS 3 2 1.500 0.000 1.S 23.5 25.0 12
2300 30 103 12S 0.82" 0.000 1.S 23.S 25.0 200

De-sap 300 IS • 13 O.tltS 0.000 1.S 23.5 25.0 32
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Tom. O....ation SCope So,,", Adj'ustment Dead Clog Total Passage Rate
Ca" Start (minutes) Count Count Factor PRR Range Range Range (F;oI1/hO'"

""" 00 ,. 10 1.188 0.000 1.5 23.5 25.0 30
1122 15 a a 0.000 1.5 23.5 25.0 a
Il105 15 a a 0.000 1.5 23.5 25.0 a -~

2115 15 S S 1.000 0.000 1.5 23.5 25.0 12
2300 15 2 3 0.Mi7 0.000 1.5 23.5 25.0 a

07-Sep 000 00 .. 58 0';31 0.000 1.5 23.5 25.0 108
020 10 S 2 1.500 0.000 1.5 23.5 25.0 10

1120 15 a a 0.000 1.0 00.0 31.0 a
...0 15 a a 0.000 1.0 22.0 23.0 a
2100 15 3 3 1.000 0.000 1.0 22.0 23.0 12
2000 30 .2 12' 0.7042 0.000 1.0 22.0 23.0 1..

08-S.p 000 00 53 73 0.72G 0.000 1.0 22.0 23.0 lOll
020 30 10 • 1.250 0.000 1.0 204.0 25.0 20

1108 15 a a 0.800 1.0 22.0 23.0 a
.800 15 a a 0.000 1.0 22.0 23.0 a
2100 15 5 3 1.M7 0.800 1.0 22.0 23.0 20
2300 30 •• 110 0.8Q1 0.800 1.0 22.0 23.0 108

OQ-Sep 300 30 a. a. 1.015 0.700 1.0 22.0 23.0 130
015 25 15 12 1.250 0.700 1.0 21.0 22.0 30

1123 15 a a 0.700 1.0 21.0 22.0 a
1800 15 2 1 2.000 0.700 1.0 21.0 22.0 •2100 15 • 7 1.280 0.700 1.0 21.0 22.0 30
2300 30 101 131 0.771 0.700 1.0 21.0 22.0 202

10-Sep 300 30 103 121 0.851 0.700 1.0 21.0 22.0 200
012 20 7 a 1.107 0.700 1.0 21.0 22.0 21

1103 20 1 1 1.000 0.700 1.0 21.0 22.0 3
1820 20 a a 0.700 1.0 21.0 22.0 a
2100 15 a a 0.700 1.0 21.0 22.0 a
2300 50 ... 170 0.801 0.700 1.0 21.0 22.0 10.

l1-Sep 300 30 73 .3 0.880 0.700 1.0 21.0 22.0 ,.0
803 30 I. 10 1.125 0.700 1.0 21.0 22.0 SO

1112 20 a a 0.700 1.0 21.0 22.0 a
1000 10 a a 0.700 1.0 21.0 22.0 a
2100 15 5 • 0.025 0.700 1.0 21.0 22.0 20
2300 30 50 02 0.003 0.700 1.0 21.0 22.0 112

12-sep 000 30 58 72 0.000 0.700 1.0 21.0 22.0 110

'22 15 33 37 0.8Q2 0.750 1.0 21.0 22.0 132
012 30 22 19 1.158 0.750 1.0 21.0 22.0 ••

1100 15 a a 0.750 1.0 21.0 22.0 a
1800 15 a a 0.750 1.0 21.0 22.0 a
2.00 15 7 • 1.750 0.750 1.0 21.0 22.0 2.
2311 30 .5 .7 0.Q7Q 0.750 1.0 21.0 22.0 100

13-sep 000 30 .. .3 1.0048 0.750 1.0 21.0 22.0 132
800 15 a a 0.750 1.0 21.0 22.0 a

1100 15 a a 0.750 1.0 21.0 22.0 a
1805 15 1 2 0.500 0.750 1.0 21.0 22.0 •
2125 25 • • 2.250 0.750 3.0 HI.O 22.0 22
2323 30 .. 30 0.Q.404 0.750 1.0 204.0 25.0 ..

u-Sep 230 30 5. 58 1.0504 0.750 1.0 204.0 25.0 11.
013 15 2 2 1.000 0.750 1.0 204.0 25.0 •

1100 15 a a 0.750 1.0 204.0 25.0 a
1000 15 a a 0.750 1.0 204.0 25.0 a
2100 .0 80 53 1.132 0.750 1.0 23.0 204.0 00

2300 27 30 .. 0.878 0.750 1.0 22.0 23.0 80

15-sep 1 21 57 83 O.QOS 0.750 1.0 22.0 23.0 183

300 2. 01 a. 0.8804 0.750 1.0 22.0 23.0 131
020 20 ,. 13 1.0n 0.750 1.0 22.0 23.0 '2

1100 10 2 2 1.000 0.750 1.0 22.0 23.0 7
1800 15 a a 0.750 1.0 22.0 23.0 a
21045 30 .0 33 1.212 0.750 1.0 22.0 23.0 00
2315 30 .5 75 1.2e7 0.750 1.0 22.0 23.0 100

2350 15 100 .3 1.075 0.720 1.0 22.0 23.0 .00

11S-Sep 300 15 80 A. 1.250 0.720 1.0 22.0 23.0 320
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rom. Duration Scope Son.. Adjustment Dead Ctn. Total PesSl!Ige Rate
00" Start (minutes) Count Count Factor PRR Range Range Range (Fi~ur)

317 15 So< 57 0.D.oil7 0.0110 1.0 22.0 23.0 21.
.15 15 • 7 1.280 o.ego 1.0 22.0 23.0 3D

1100 15 0 0 o.ego 1.0 22.0 23.0 0 '~

'.20 15 0 0 0.5QO 1.0 22.0 23.0 0
2120 30 .. 54 1.185 0.500 1.0 22.0 23.0 12.
2301 30 '.3 ,.7 O.g80 0.5;0 1.0 22.0 23.0 38.

17-Sep 300 30 100 80 1,US3 0.1590 1.0 22.0 23.0 200
020 20 20 14 1.412; o.egO 1.0 22.0 23.0 80

1100 15 2 1 2.000 o.ego 1.0 22.0 23.0 •1800 15 4 4 1.000 O.eDO 1.0 22.0 23.0 10
2105 5 4 0 O.eDO 1.0 22.0 23.0 48
2110 28 100 .7 1.031 0.000 1.0 22.0 23.0 231
2300 17 100 123 0.... 0.000 1.0 22.0 23.0 385

18-Sep 307 15 01 42 1.4152 0.000 1.0 22.0 23.0 244
324 15 02 82 0.7515 0.500 1.0 22.0 23.0 248
028 20 37 44 0.8411 0.550 1.0 22.0 23.0 111

1100 15 4 4 1.000 0.550 1.0 22.0 23.0 10
17341 2. 122 100 1.220 0.550 1.0 22.0 23.0 282
2OSO 10 30 21 1.412g 0.550 1.0 22.0 23.0 ,.0
2100 15 75 08 1.103 0.500 1.0 22.0 23.• 300
2117 10 SO 4. 1.020 0.4180 1.0 22.0 23.0 300
2300 10 .5 122 o.ng 0.4180 1.0 22.0 23.0 570
2310 10 13' 128 1.023 0.4170 1.0 22.0 23.0 788

19-Bep 300 30 03 .. 0';841 0.4180 1.0 22.0 23.0 128
000 30 84 82 1.0241 0.4180 1.0 22.0 23.0 108

1100 15 2 1 2.000 0.4180 1.0 22.0 23.0 8
usoe 15 5 0 0.833 0.4180 1.0 22.0 23.0 20
2100 30 54 41 1.317 0.4180 1.0 22.0 23.0 108
2300 30 203 2.. 0.7elil 0.4180 1.0 22.0 23.0 408

2O-Sop 5 11 .. 108 0.1iI25 0.500 1.0 22.0 23.0 535
305 20 122 120 0.g4l8 0.500 1.0 22.0 23.0 308
805 25 45 37 1.218 0.500 1.0 22.0 23.0 108

1120 21 0 0 0.500 1.0 22.0 23.0 0
1800 15 1 1 1.000 0.500 1.0 22.0 23.0 4
2100 15 • 12 0.750 0.500 1.0 22.0 23.0 3D
2300 15 45 00 0.750 0.500 1.0 22.0 23.0 180

21-Sep 1 30 2.0 274 1.058 0.750 1.0 22.0 23.0 580
300 25 122 128 0.g53 0.750 1.0 22.0 23.0 203
015 20 '7 13 1.308 0.750 1.0 22.0 23.0 51

1111 10 1 0 0.750 1.0 22.0 23.0 4
1807 10 0 0 0.750 1.0 22.0 23.0 0
2100 15 4 3 1.333 0.750 1.0 22.0 23.0 10
2307 30 sa 30 1.133 0.750 1.0 22.0 23.0 08

22-8ep 300 15 • 12 0.750 0.750 1.0 22.0 23.0 30
011 20 5 4 1.250 0.750 1.0 22.0 23.0 15

1105 15 0 0 0.750 1.0 22.0 23.0 0
1810 10 0 0 0.750 1.0 22,0 23.0 0
2108 15 • 3 2.000 0.750 1.0 22.0 23.0 24
2300 15 7 5 1.4100 0.750 1.0 22.0 23.0 28

23-Sop 300 15 • • 1.000 0.750 1.0 22.0 23.0 24
.27 15 1 0 0.750 1.0 22.0 23.0 4
..5 15 3 2 1.500 0.700 1.0 32.0 33.0 12
743 15 2 2 1.000 0.700 1.0 32.0 33.0 8

1120 17 1 1 1.000 0.700 1.0 32.0 33.0 4
1808 17 I 1 1.000 0.700 1.0 32.0 33.0 4
2120 20 14 17 0.8241 0.700 1.0 32.0 33.0 42
2300 30 20 30 0.722 0.700 1.0 32.0 33.0 52

24-sep 300 15 • 11 0.818 0.700 1.0 32.0 33.0 3D
800 20 12 14 0.857 0.700 1.0 32.0 33.0 3D
020 I. • 8 1.125 0.750 1.0 32.0 33.0 30
713 22 7 7 1.000 0.750 1.0 32.0 33.0 1.

1105 15 1 2 0.500 0.750 1.0 32.0 33.0 4
, ..7 13 0 0 0.750 1.0 32.0 33.0 0
2100 15 • 8 1.125 0.750 1.0 32.0 33.0 3.
2315 20 21 24 0.875 0.750 1.0 32.0 33.0 DS
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rome """'_ Scope 800M Adjustment Dead Clng Total Passage Rate
Da.. Start (minutes) Count Count Factor PRR Range Rango Rango (F0"""'"
25-Sep 300 15 8 11 0.727 0.750 1.0 32.0 33.0 3.

80. 30 17 15 1.133 0.750 1.0 32.0 33.0 34
720 30 13 " 1.000 0.750 1.0 32.0 33.0 28

1101 15 0 0 0.750 1.0 32.0 33.0 0
1810 15 0 0 0.750 1.0 32.0 33.0 0
2100 30 ,.

'0 1.050 0.750 1.0 32.0 33.0 8'
.300 30 <7 <7 1.000 0.750 1.0 32.0 33.0 .,

2ti-Sep 300 30 55 •• 0.833 0.750 1.0 32.0 33.0 110
.00 30 31 3. O.g15g 0.750 1.0 32.0 33.0 ••

1135 15 0 0 0.750 1.0 32.0 33.0 0
"20 15 1 1 1.000 0.750 1.0 32.0 33.0 ,
.,00 30 11. 13. 0.e7g 0.750 1.0 32.0 33.0 .3.
.300 30 57 5. 0_ 0.750 1.0 32.0 33.0 ,,,

27-5ep 300 30 SO 53 0.ll43 0.750 1.0 32.0 33.0 100
.15 .7 18 3. 0.583 0.750 1.0 32.0 33.0 '0
727 15 7 , 1.750 0.750 1.0 32.0 33.0 .8

1108 20 • , 0.750 0.750 1.0 32.0 33.0 •,.53 15 , • 0.l5l57 0.750 1.0 32.0 33.0
".,00 30 '0. 11. 0.87g 0.750 1.0 32.0 3;'.0 204

.300 30 ". 14. 1.028 0.750 1.0 32.0 33.0 20.

28-Sep 300 30 40 31 1.200 0.750 '.0 32.0 33.0 80
80. 30 31 .5 1.2040 0.750 1.0 32.0 33.0 ••11048 20 0 0 0.750 1.0 32.0 33.0 0

1800 15 3 3 1.000 0.750 1.0 32.0 33.0 I.
.'00 30 '.8 107 1.1g15 0.750 1.0 32.0 33.0 .55
2325 15 43 35 1.22g 0.1500 1.0 32,0 33.0 17.

2g-Sep • 15 57 57 1.000 0.800 1.0 32.0 33.0 ••8
320 IS • 5 8• 0.g042 0,1520 '.0 32.0 33.0 .80
530 '5 8 7 1.1-43 0.1520 1.0 32.0 33.0 3.

1100 15 7 7 1.000 0.1520 1.0 32.0 33.0 .8

'800 '5 , 1 1.000 0.1520 1.0 32.0 33.0 4

• '00 30 '" ". 0.8D7 0.1520 1.0 32.0 33.0 •••2328 30 '0' 11. 0.8D04 0.800 1.0 32.0 33.0 20.

so-Sep .45 '5 " •• O.ee1 0.1520 1.0 32.0 33.0 ,..
315 '5 38 3. 0.ll704 0.080 1.0 32.0 33.0 '5.
700 '5 • 11 0.818 0.580 1.0 32.0 33.0 38

1100 '5 " 11 1.182 0.580 1.0 32.0 33.0 S.
'800 '5 • 10 0.... 0.580 1.0 32.0 33.0 38
2105 30 78 88 0.888 0.580 1.0 32.0 33.0 155
2300 3. 80 105 0.7152 0.580 1.0 32.0 33.0 ISO

01-Oct "5 '5 3 4 0.750 0.1580 1.0 32.0 33.0 ,.
1100 '5 • • 1.500 0.580 1.0 32.0 33.0 1.

Total .00 5,l5e1 7,8704 8,208 0.D52
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Appendix CA. OcsHloscope data used to calibrate the right-bank sonar counter at the Tokta! River project site, 1000.

Tme Duration Scope 50nM Adjustment Doed Ct>g Total Passage Rate
D.lo Slort (minutes) Count Count Factor PRR Rengo Range Rongo (Fi""""'"

'.-Aug 2<><7 '0 0 0 0.090 2.0 31.0 33.0 0
23<117 '0 3 7 0 .•2g 0.200 2.0 31.0 33.0 ,.

15-Aug 135 '0 0 0 0.200 2.0 31.0 33.0 0... '0 0 0 0.200 2.0 31.0 33.0 0
1028 '5 0 0 0.200 2.0 31.0 33.0 0
2'SO '5 0 0 0.200 2.0 31.0 :13.0 0

HS-Aug 25 '5 0 0 0.200 2.0 31.0 :13.0 0
llOl '5 0 0 0.200 2.0 31.0 33.0 0

1111 15 0 0 0.200 2.0 31.0 33.0 0
10.010 10 0 0 0.200 2.5 31.0 33.5 0
2350 ,. 1 3 0.333 0,200 2.5 31,0 33.5 ,

17-Aug .'0 \0 0 0 0.200 2.5 31.0 33.5 0
1150 20 0 1 0.000 0.200 2.5 31.0 33.5 0
11517 '5 0 0 0.200 2.5 31.0 :13.5 0
2110 '0 1 2 0.500 0.200 2.5 31.0 33,5 •2355 20 0 0 0.200 2.5 31.0 33.5 0

1S-Aug .31 '5 0 0 0.200 2.5 31.0 :13.5 0
1015 '5 , 2 0.500 0.200 1.5 31.0 32.5 ,
2110 '0 , , 1.000 0.200 ,.5 31.0 32.5 •23.5 23 0 0 0.200 1.5 31.0 32.5 0

10-Aug llO5 15 0 0 0.200 1.5 31.0 32.5 0
1510 '0 0 0 0.200 1.5 31.0 32.5 0,,,. 10 , , 1.000 0.200 1.5 31.0 32.5 •2100 10 0 0 0.200 1.5 31.0 32.5 0
23.017 to 1 2 0.500 0.200 1.5 31.0 32.5 •

20-Aug .,. '5 0 0 0.200 1.5 .010.0 ".5 0
11.5 '5 0 0 0.200 1.5 .0.0 ".5 0
'835 '0 0 0 0.200 1.0 .010.0 .011.0 0
2115 '0 , , 1.000 0.200 1.0 .0,0 .1.0 •2310 '0 0 0 0.200 1.0 <40.0 .1.0 0

21-Aug ..5 '5 0 0 0,200 1.0 .0,0 .011.0 0
1212 '0 0 0 0.200 '.0 .0.0 .1.0 0
1052 '5 0 0 0.200 1.0 .010.0 .1.0 0
2115 '0 2 2 1.000 0.200 1.0 40.0 .1.0 '2
2330 10 1 , 1.000 0.200 1.0 .010.0 .1.0 •

22-Aug .55 '5 0 0 0.200 1.0 .0.0 .011.0 0
1125 10 0 0 0.200 1.0 .0.0 .1.0 0
17<45 '0 0 0 0.200 1.0 40,0 .011.0 0
2125 10 1 1 1.000 0.200 1.0 40.0 .1.0 •23.0 10 0 0 0.200 1.0 40.0 .011.0 0

23-Aug .50 10 0 0 0.200 1.0 .010.0 .1.0 0
1100 10 0 0 0.200 1.0 .0.0 .'.0 0
11510 10 0 0 0.200 1.0 .0.0 .011.0 0
2115 10 0 0 0.200 1.0 .0.0 .1.0 0
2315 '0 0 0 0.200 1.0 .0.0 <41.0 0

2.-Aug 710 '0 0 0 0.200 1.0 .0.0 .1.0 0
1110 '0 0 0 0.200 1.0 40.0 .011.0 0
170S '0 0 0 0.200 1.0 40.0 .1.0 0
2115 '0 0 0 0.200 1.0 40.0 .1.0 0
2315 '0 2 2 1.000 0.200 1.0 40.0 41.0 12

25-Aug 735 '0 0 0 0.200 1.0 .0.0 41.0 0
1125 '0 0 0 0.200 1.0 40.0 .1.0 0
'llO7 '0 0 0 0.200 1.0 40.0 41.0 0
2,.7 10 0 0 0.200 1.0 40.0 .1.0 0
2340 10 , , 1.000 0.200 1.0 40.0 041.0 •

2e-Aug 732 10 0 0 ERR 0.200 1.0 40.0 41.0 0
1135 10 0 0 ERR 0.200 1.0 40.0 41.0 0
1837 10 0 0 ERR 0.200 1.0 40.0 41.0 0
21.0 '5 0 0 ERR 0.200 1.0 32.0 33.0 0
2315 '0 3 2 '.500 0.200 1.0 32.0 33.0

"
-contlnued-
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Appendbl c .... (page 2 of 5).

rme DurabOn SCope So,,", Adjustment Dead Cln. Total Passage Rate
Da.. Start (minutes) Coun' Coun' Factor PRR Range Range Range (R'IlI"'"''
27-Aug 335 10 2 2 1,000 0.200 1.0 32.0 33.0 12

050 15 1 2 0.500 0.200 1.0 32.0 33.0 4

" ..7 '5 0 0 0.200 1,0 32.0 33.0 0
1020 '5 0 0 0.200 1,0 32.0 33.0 0
2130 '0 1 , 1,000 0.200 1,0 32.0 33.0 0
2335 10 3 2 1.500 0.200 1,0 32.0 33.0 10

28-Aug 335 '5 0 0 0.200 1,0 32.0 33.0 0
045 15 0 0 0.200 1,0 32.0 33.0 0
735 15 0 11 0.727 0.200 1,0 32.0 33.0 3.

1138 20 4 0 0.15157 0.200 1,0 32.0 33.0 12
1050 '0 0 0 0.200 1,0 32.0 33.0 0
2125 '0 11 17 0.e.7 0.200 1,0 32.0 33.0 S7
2330 15 0 1. 0.3115 0.200 1.0 27.0 28.0 24
2350 15 5 0 0.833 0."00 1,0 27.0 28.0 20

~-Aug 344 20 • 8 1.125 0."00 1,0 27.0 28.0 27
758 10 4 5 0.800 0."00 1,0 27.0 28.0 15

1101 15 0 0 0."00 1.0 27.0 28.0 0
11523 15 0 7 0.857 0.400 1,0 27.0 28.0 24
2130 20 11 5 2.200 0.400 1,0 27.0 28.0 33
2345 30 10 22 0.727 0.400 1.0 27.0 28.0 3.

3D-Aug 337 15 14 23 0.000 0.400 1,0 27.0 28.0 58
045 15 7 8 0.875 0.400 1.0 27.0 28.0 28

1133 15 0 8 1,000 0 .•00 1,0 27.0 28.0 32
11527 15 S S 1,000 0.400 1.0 27.0 28.0 20
2138 20 13 11 1.182 0."00 1,0 27.0 28.0 3.
2335 25 23 24 0.gS8 0.400 1,0 27.0 28.0 55

31-Aug 345 30 25 31 0.8De 0."00 1,0 27.0 28.0 50
045 15 1 2 0.500 0."00 1,0 27.0 28.0 4

1117 15 0 0 0.400 1,0 27.0 28.0 0
11518 '5 4 4 1,000 0 .•00 1,0 27.0 28.0 10
2128 15 • 1 2.000 0.400 1,0 27.0 28.0 8
2355 20 30 51 0.745 0.400 1,0 27.0 28.0 114

01-8ep 18 20 32 30 O.88Q 0.450 1,0 27.0 28.0 00
331 25 .. 28 1.115 0.450 1,0 27.0 20.0 70
03. 15 8 8 1,000 0.450 1.0 27.0 28.0 32

1118 15 1 1 1,000 0.450 1,0 27.0 28.0 4
11517 ,. 5 17 0.2Sil4 0.450 1,0 27.0 28.0 10
2133 27 S7 27 1.370 0.450 1,0 27.0 28.0 02
.203 10 21 1. 1.105 0.450 1,0 27.0 28.0 128
2330 27 70 85 0.824 0.450 1,0 27.0 28.0 150

02-Sep 2 15 32 35 0.Q1. 0.500 1,0 27.0 28.0 128
333 20 45 43 1.047 0.500 1.0 27.0 28.0 104
027 20 13 12 1,083 0.500 1,0 27.0 28.0 3.

1117 15 3 4 0.750 0.500 1,0 27.0 28.0 12
HI17 15 0 0 0.500 1,0 27.0 28.0 0
2118 15 7 0 1.1157 0.500 1,0 27.0 28.0 28
2345 25 40 2. 1.37g 0.500 1,0 27.0 28.0 .0

oS-Sap 15 15 23 21 1.og5 0.450 1,0 27.0 28.0 .2
345 20 23 1. 1.211 0.450 1,0 27.0 28.0 o.
407 10 • • 1,000 0.430 1.0 27.0 28.0 54
044 15 3 2 1,500 0.430 1,0 27.0 28.0 12

1118 15 3 2 1,500 0.430 1.0 27.0 28.0 12
UI15 15 7 8 0.875 0.430 1,0 28.0 27.0 28
2121 15 11 11 1,000 0.430 1,0 28.0 27.0 44
2345 15 30 40 0.750 0.430 1,0 28.0 27.0 120

04-5ep 2 15 34 30 0.;44 0.550 1,0 28.0 27.0 130
320 30 70 05 1.0n 0.550 1,0 28.0 27.0 140
044 15 1 1 1,000 0.550 1,0 28.0 27.0 4

1107 '5 0 0 0.550 1,0 28.0 27.0 0
1040 15 0 0 0.550 1,0 28.0 27.0 0
2144 15 0 0 0.550 1,0 28.0 27.0 0
2320 30 55 08 0.833 0.550 1,0 28.0 27.0 110

05-Sep 315 15 • 12 0.750 0.550 1.0 215.0 27.0 30
040 15 11 • 1.222 0.550 1,0 215.0 27.0 44

-contlnued-
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Appendix CA. (page 3 015).

Tm. Duration SCope Son.. AdJustment Dead Clng To... Passage Rate
Date s.." (minute.) Count Count Factor PRR Range Range Rang. (Fish/hour)

1110 IS 1 1 1.000 0.550 1.0 2(5.0 27.0 •
le20 IS 1 1 1.000 0.550 1.0 2M 27.0 •
2144 IS • • 1.000 0.550 1.0 2M 27.0 Ie ---
2330 30 e2 e7 0.D25 0.550 1.0 2M 27.0 12.

oe-sep ". 15 • 12 0.750 0.550 1.0 2M 27.0 .e
e.2 IS 8 • 0.88D 0.550 1.0 215.0 27.0 32

1140 IS 0 0 0.550 1.0 2M 27.0 0
11525 IS • 5 0.800 0.550 1.0 2M 27.0 Ie
2100 15 0 0 0.550 1.0 2M 27.0 0
2315 30 25 25 1.000 0.550 1.0 2M 27.0 50

07-sep 330 15 • • 1.000 0.550 1.0 2M 27.0 30
e.. 15 • 3 1.333 0.550 1.0 ".0 27.0 Ie

1137 15 1 1 1.000 0.550 1.0 2(5.0 27.0 •
1701 11 2 3 0.15157 0.550 1.0 ".0 27.0 7
2115 IS 5 • 1.250 0.550 1.0 ".0 27.0 20
2332 15 • 1. 0.e4l3 0.550 1.0 ".0 27.0 3e

08-Sep 332 15 • 8 1.125 0.550 1.0 ".0 27.0 30
700 15 • 2 1.500 0.550 1.0 215.0 27.0 12

1125 15 2 2 1.000 0.550 1.0 215.0 27.0 e
11518 18 5 • 1.250 0.550 1.0 215.0 27.0 11
2115 Ie • 3 1.000 0.550 1.0 2M 27.0 11
2330 .0 .7 eo 1.022 0.550 1.0 215.0 27.0 ••

00-5ep 332 Ie e e 1.000 0.550 1.0 ".0 27.0 23
e51 15 2 2 1.000 0.550 1.0 ".0 27.0 8

1101 11 3 2 1.500 0.550 1.0 215.0 27.0 11
le20 15 0 0 0.550 1.0 215.0 27.0 0
2115 15 S • 1.250 0.550 1.0 ".0 27.0 20
2330 30 .S .8 O.D38 0.550 1.0 215.0 27.0 00

10-5ep 330 IS 8 • 0"'. 0.550 1.0 2M 27.0 32
ese 20 7 5 1.400 0.550 1.0 215.0 27.0 21

1140 15 S • 1.250 0.550 1.0 ".0 27.0 20
le.5 IS 0 0 0.550 1.0 215.0 27.0 0
2115 IS • 1 •.000 0.550 1.0 2M 27.0 18
2300 30 30 .5 0.857 0.550 1.0 ".0 27.0 eo

11-Sep 330 IS 3 2 1.500 0.550 1.0 ".0 27.0 12
e.. 30 25 2. 1.087 0.550 1.0 ".0 27.0 50

1135 20 • • 0.750 0.550 1.0 ".0 27.0 •11515 15 1 1 1.000 0.550 1.0 215.0 27.0 •
2115 IS 8 10 0.800 0.550 1.0 215.0 27.0 32
2335 30 28 28 1.000 0.550 1.0 ".0 27.0 50

12-sep 330 20 11 ,. 0.7815 0.550 1.0 ".0 27.0 33
e.5 lS • • 1.000 0.550 1.0 ".0 27.0 12

11115 IS 3 • 0.750 0.550 1.0 ".0 27,0 12
18'15 IS 0 0 0.550 1.0 ".0 27.0 0
2122 15 8 7 1.143 0.550 1.0 ".0 27.0 32
2352 30 32 3' <I.D70 0.550 1.0 ".0 27.0 e.

13-S.p 335 IS 8 10 0.800 0.550 1.0 ".0 27.0 .2
815 15 0 0 0.550 1.0 2M 27.0 0

1115 IS 0 0 0.550 1.0 28.0 27.0 0
11521 30 1 1 1.000 0.550 2.0 25.0 27.0 2
2210 30 21 20 1.050 0.550 2.0 25.0 27.0 .2

141-5ep 1 30 18 13 1.385 0.550 2.0 25.0 27.0 38
30S IS • 8 1.125 0.550 2.0 25.0 27.0 30
833 15 e 5 1.200 0.550 2.0 25.0 27.0 2.

1115 15 0 0 0.550 2.0 25.0 27.0 0

'1515 IS 2 1 2.000 0.550 2.0 25.0 27.0 8
2202 Ie • ,. 0.15.3 0.550 2.0 25.0 27.0 ..
2330 25 e 7 0.857 0.550 2.0 25.0 27.0 1.

15-sep ••2 25 Ie IS 1.0157 0.550 2.0 25.0 27.0 38
e.o IS 0 0 0.550 2.0 25.0 27.0 0

1120 15 0 0 0.550 2.0 25.0 27.0 0
11515 15 0 0 0.550 2.0 25.0 27.0 0

-oontinued-

64



Appendut C.4. (page 4 of 5).

Tmo Duration SCope So"", Adjustment ceod Ctng Talal Passage Rate
Date Slart (minutes) Coun' Count Factor PRR Range Range Range (FishIhow)

2225 IS 11 • 1.222 0.550 2.0 25.0 27.0 ..
15-Sep 2S 30 55 ... 1.01G 0.550 2.0 25.0 27.0 110 ,~

3<S 20 2. 23 1.043 0.550 2.0 25.0 27.0 72

""" 20 • 11 0.518 0.550 2.0 25.0 27.0 27
1115 IS 2 2 1.000 0.550 2.0 25.0 27.0 8
11535 IS 0 0 0.550 2.0 25.0 27.0 0
2200 30 80 80 1.000 0.550 1.0 28.0 27.0 120
2337 30 •• .7 O.~G 0.550 1.0 28.0 27.0 188

17-sep 337 30 88 88 0.773 O.5SO 1.0 28.0 27.0 138.,. 10 10 • 1.111 0.1550 1.0 28.0 27.0 80
..S IS 0 2 1.500 0.""" 1.0 28.0 27.0 12

11115 IS 2 2 1.000 0.""" 1.0 28.0 27.0 8
115115 IS 0 3 1.000 0.&30 1.0 28.0 27.0 12
2140 IS 28 .. 1.217 0.""" 1.0 28.0 27.0 112
2213 IS .3 SO 0.880 0.550 1.0 28.0 27.0 172
233< 28 72 71 1.014 0.550 1.0 2&.0 27.0 188

18-Sep 3SO 2S 38 37 0.g73 0.550 1.0 215.0 27.0 88
••0 20 • • 1.500 0.550 1.0 2&.0 27.0 1.

111& IS S • 0.833 0.550 1.0 25.0 27.0 20
18.. ,. 11 10 1.100 0.550 1.0 2&.0 27.0 .,
2135 2S 77 .7 1.14g 0.550 1.0 215.0 27.0 18S
2201 10 .3 ., 1.04g 0.520 1.0 2&.0 27.0 2S8
2335 20 7S 8. 0.843 0.520 1.0 2&.0 27.0 22S

19-5ep 330 30 2. 31 0.g3S 0.520 1.0 2&.0 27.0 S8
.33 20 18 IS 1.200 0.520 1.0 2&.0 27.0 S.

1117 10 0 0 0.520 1.0 215.0 27.0 0
11525 IS 2 2 1.000 0.520 1.0 2&.0 27.0 8
2131 20 2. 2. 0.g23 0.520 1.0 28.0 27.0 72
2330 30 3S 30 1.1 &7 0.520 1.0 28.0 27.0 70

20-Sep 331 20 27 2. 1.125 0.520 1.0 2&.0 27.0 81
.3S 18 g g 1.000 0.520 1.0 215.0 27.0 30

1142 IS 2 2 1.000 0.520 1.0 28.0 27.0 •
'.20 IS 3 3 1.000 0.520 1.0 28.0 27.0 12
2115 00 •• SO 0.880 0.520 1.0 28.0 27.0 88
2335 21 .S 88 o.gsa 0.520 1.0 28.0 27.0 ,..

21-8ep 33S 27 71 7. 0.g10 0.520 1.0 28.0 27.0 158
..0 20 IS 20 0.750 0.520 1.0 215.0 27.0 .S
70S 20 3 2 1.500 0.520 1.0 28.0 27.0 •

1131 17 2 2 1.000 0.520 1.0 28.0 27.0 7
1&27 IS • 7 0.857 0.520 1.0 28.0 27.0 2.
2115 IS • 13 0.15g2 0.520 1.0 28.0 27.0 38
...0 20 11 • 1.222 0.520 1.0 28.0 27.0 33

22-8ep 320 30 35 38 0-"21 0.520 1.0 28.0 27.0 70
..0 20 • S 1.800 0.520 1.0 28.0 27.0 2.
B38 IS S • 0.833 0.520 1.0 28.0 27.0 20

1127 17 1 2 0.500 0.520 1.0 2&.0 27.0 •
2130 IS 20 20 1.000 0.520 1.0 28.0 27.0 BO
2020 IS • 7 1.1"3 0.520 1.0 28.0 27.0 32

"-Sop 31S IS • S 0.800 0.520 1.0 28.0 27.0 I.
711 IS • 7 0.857 0.520 1.0 28.0 27.0 2.

1100 IS 1 1 1.000 0.520 1.0 28.0 27.0 •
1&27 IS 0 0 0.520 1.0 28.0 27.0 0
2.35 IS S • 0.... 0.520 1.0 28.0 27.0 20
2345 IS 2 1 2.000 0.520 1.0 28.0 27.0 •

24-Sap 31S IS 7 11 0.153«5 0.520 1.0 2&.0 27.0 2.
••0 2S 10 10 1.000 0.520 1.0 28.0 27.0 2.

1125 20 • 7 0.571 0.520 1.0 215.0 27.0 12
1&25 IS 0 0 0.520 1.0 22.0 23.0 0
2115 IS 0 0 0.520 1.0 22.0 23.0 0
2335 20 ,. IS 0.g33 0.520 1.0 22.0 23.0 .2

25-Sep 31. IS S 7 0.714 0.520 1.0 22.0 23.0 20
••0 30 ,. IS 0.g33 0.520 1.0 22.0 23.0 2.

1120 IS 3 3 1.000 0.520 1.0 22.0 23.0 12
-continued-
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Appendix C.4, (page 5 of 5).

Time Duration Scope Sonar Adlustment Dead Ctng Total Passage Rate
Do.. Start (minutes) Count Count Factor PRR Range Range Range (Flsh/hourj

1030 15 • • 1.000 0.520 1.0 22.0 23.0 ..
2\30 30 37 .. 0.822 0.520 1.0 22.0 23.0 74
2330 30 27 32 0.8-44 0.520 1.0 22.0 23.0 .. "-

2e-Sep 330 15 • 14 0.643 0.520 \.0 22.0 23.0 30
040 20 20 40 0.725 0.520 1.0 22.0 23.0 .7
725 15 0 5 1.200 0.550 1.0 22.0 23.0 24

1115 15 5 5 1.000 0.550 1.0 22.0 23.0 20
1040 \5 4 5 0.800 0.550 1.0 22.0 23.0 10
2130 30 .. 52 1.038 0.550 1.0 22.0 23.0 108
2335 20 20 32 0.000 0.550 1.0 22.0 23.0 07

27-Sep 330 30 38 52 0.731 0.550 1.0 22.0 23.0 70
047 30 15 \0 O.Q38 0.550 1.0 22.0 23.0 30

1120 20 0 • o.e157 0.550 1.0 22.0 23.0 10
1035 15 1 0 0.550 1.0 22.0 23.0 4
2130 30 155 140 1.107 0.550 1.0 22.0 23.0 310
2330 30 40 37 1.081 0.550 1.0 22.0 23.0 00

28-Sep 330 30 43 37 1.162 0.550 1.0 22.0 23.0 .0
030 30 14 14 1.000 0,550 1.0 22.0 2.3.0 2.

1215 15 • 11 0.727 0.550 1.0 22.0 23.0 32
1615 15 3 2 1.500 0.550 1.0 22.0 23.0 12
2130 30 124 \20 1.033 0.550 1.0 22.0 23.0 24.

~-Sep 32 30 101 .4 1.202 0.550 1.0 22.0 23.0 202
107 20 41 3. 1.051 0.520 1.0 22.0 23.0 \23
355 30 38 35 1.08e 0.520 1.0 22.0 23.0 70
030 15 2 2 1.000 0.520 1.0 22.0 23.0 •

1120 15 0 0 0.520 1.0 22.0 23.0 0
1615 15 2 2 1.000 0.520 1.0 22.0 23.0 •2135 30 7. 05 1.200 0.520 1.0 22.0 23.0 150

3O-Sep 0 32 00 71 1.208 0.520 1.0 22.0 23.0 10.
40 10 21 ,. 1.105 0.500 1.0 22.0 23.0 120

335 30 27 24 1.125 0.500 1.0 22.0 23.0 ..
715 15 4 3 1.333 0.500 1.0 22.0 23.0 I.

1120 15 4 3 1.333 0.500 1.0 22.0 23•• 10
\020 30 3 4 0.750 0.500 1.0 22.0 23.0 •
2138 32 05 05 \.000 0.500 1.0 22.0 23.0 122
2335 25 10 ,. 0.8Sg 0.500 \.0 22.0 23.0 3.

01-Oct 030 15 • 10 0.000 0.500 1.0 22.0 23.0 32
115 15 1 1 1.000 0.500 1.0 22.0 23.0 4

Total 205 5,_ 3.846 3,g55 0.g72
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APPENDX 0: TOKlAT RtVER TEMPORAL SONAR COUNT DATA.

Appendx 0.1. Temporal dstributlon c:I cBIIy sonar eounts along the left bank Toklat Rivet, 19Q5,

Prlntar
Printout

Time 21-Aug 22-Aug 23-Aug 24-Aug 25-Aug 2e-Aug 27-Aug 28-A09 2;-Aug 3O-Aug 31-Aug 01-Sap 02-Sep 03-Sep 04-Sep OS-Sep

(6)

0'00 _. 5 • 13 00 201 '38 .. 13
0200 2 0 • .. '00 '03 ... 28
0300 8 1 '8

"', ..
'2 ... 200 " 3'

""'"
.

11 5 '8 '8 32' In 38 31
0500 17 '8 '3 3 27' ..7 •• (270) 37
oeoo • 2 8 28 ,.. '43 eo ('S,""> '8
0700 2 • 2 '03 .. 110 .2 3D
0000 3 3 3 (',270) 122 118 '05 38 2.
0000 (2. • • 2 (52,''') 85 00 03 23 n
'000 (M.1" • ~2 2 71 8. '05 2.

'~" .,
,.

1100 • 2 • (I ....) .. .2 .0 25 (e82) 21 22 (2,154;)
1200 5 .':.3)) 8 ' r,:, 7. • 5 2• 20 29 00
'000 • 8 • •• 51 00 11 •• 38
,'CO 3 '8 2 .. 82 .. 20 , 23 20
'500 1 3 2 (0'2) ,-

70 9' .. .. 0 28 28
'000 1 3 • 143 03 '8 88 0 - 50 3D--1700 2 1 2 104 80 .. 53 0 .. 23 ('.720)
'000 3 • • .. 50 '04 •• ,. 2'
'000 2 • , 03 eo 23 81 - 22 33
2000 3 ,. 3 eo '28 '9 '85 23 2'
2100 5 1 '2 (03)

"-
'00 '29 110 47 (288) .. 27

2200 3 • • (33,9%) '14 140 .. 88 (37,'''> '2
2000 0 ,.

'2 '50 '52 OS 7. '2
"',<'~2'00 2 '5 • 20' 100 59 07 15 1.0%

Dilly P....,. £IU..\lt. I •• 1 ..5 11el 1151 "'21 1.6\191 2.4S61 1,870 2.7;4 2,2131 7211 6621 6031 1\111 I,ml ;6f511

.0.0% 0.2% 0.1""" 0.2% 2.1" 3.1% '2.5" 0.7% 0.7" 0.9% 3.0%

-continJed-
• Tota!s exclude d!lys with partial count!: (21,24,27,31 Augustand2, 3, 15, 21,24 September), no counts (25, 2eAugustand 1,4.5.22,23 Septambet1 and 11-1e & 25-27 September.
~ Boxed areas nc:lcate times wn.n pasaage was estimated by lntetpOllltlon. elCI:rapoIlltlon, or other means.
• TocaJ e3timated passage,lnctudng dsys with expanded COUIU.

,.



AppendxD.1. (pege2 d 3).

Print...
Printout
rme oe-Sap 07-Sep oa-Sep og-Sep to-ssp 1t-Sep t2-Sep t3-Sap I"'-Sep tS-Sep tel-Sap 17-Sep tS-sep HI-Sep 2O-Sep 2t-Sep

0100 ,.. .SO 10. 75 210 283 200 S58 44e :: 244 3,e 32g 238 340
0200 302 .57 ... 54 228 235 208 582 ... 238 248 188 2SO '40
0300 303 'S' 8. 80 3.g 2eS 277 380 445 338 108 'SO 23' 220 38
0400 311 .34 83 78 • 88 280 313 4gS 472 3SS lSg .gS 254 173 18•
osao ..g .80 80 08 271 254 ,... 511 570 345 127 .4g '08 178 70
0800 208 ••g 70 58 '27 '77 271 531 '03 3.e 103 I1g 128 138 .3
0700 (2,050) '4' '40 42 e2 223 223 .g7 341 3.4 I:? oo 127 '0' g7 eg
0800 (57.3%) 43 78 4 87 g7 128 244 282 270 2e5 57 247 31 03 7S
0800 tl2 .30 2e 71 227 304 253 14e 278 21g I1g .07 51 71 75
1000 tl4 g. t4 87 12e 245 172 178 348 30' 123 g4 28 50 82
tlOO ... oo 5 54 218 85 213 172 423 342 70 4g 40 eg

'200 4e 80 • 80 .38 188 220 200 285 214 58 58 35 OS
.300 33 82 ... 4t 117 152 20' 28g .32 .. 58 87 100 82
1400 20 .53 128 58 85 150 20. 277 232 73 tl2 80 78 158
•sao 38 ,.. 80 7g 124 '''' 220 272 4.8 123 88 57 75 82
.800 03 .e .40 54 7' 121 154 278 320 .OO '42 tI, tlg 03 85
1700 85 40 03 4t 78 '28 '38 253 285 242 80 ,4e .38 ... 108
.800 82 3. .5. 17 58 303 171 220 370 802 '8' 121 283 88 88
.800 '40 73 .22 .08 g. 283 '82 208 32g 558 .38 .33 221 104 138 (1,415)
2000 203 73 oo 80 "7 302 17' 307 371 521 230 188 231 87 170 (53.7")
2100 174 8. tl8 •02 80 ... 223 287 432 458 22. 252 .., 175 143
2200 '88 es 82 .g 34 204 240 240 423 385 220 358 3.0 3SO 3,.
2300 285 175 oo 87 1... 287 324 433 570 40. 435 485 5.g 321 38S
2400 '77 187 85 80 213 2g1 303 405 522 401 33S 37' 48' 24' 285

o.ily 'Puna- Eatlmalt I ,.5711 3,032 2,g'1 1,4271 1.01.41 MSl51 3.11)1 ),&5) I s..4~1 6.1181 .....!oI1 4,100 ',838 3,425 3,MSI 1,~3S I

4.0% 3.3% 2.3% 3.5% 3.5% ....3% 8.0% eI.S" '.0% .,... 3.S% 4.1% 2,9"

-contlnJed
• Totals exclude days with pelrtiel.1 counts (21,2.... 27.31 August and 2, 3, eI, 21, 24 September), no counts (25,2e1 August and t, 4, 5, 22, 23 September) and t 1-tel & 25-27 September.
.. Boxed areas Inclcale limes when passage was estilTlllted by Interpolation. extrapolation. or other means.
~ Total estimallad passage, lncJudng days with expanded courts.

f



Appendix 0.1. (page 3 of 3).

Print...
Printout

Time 22-Sep 23-Sep 24-Sap 2S-Sep 26-Sep 27-Sep 28-Sep 29-Sep 30-Sep 01-Oet 02-Oct 03-Oct
passage

Total· by tim.

0100 288 230 228 318 55 84 54 4 5 2,363 0.069
0200 292 289 293 381 51 49 53 8 7 2,083 0.061
0300 (812) 285 232 305 388 85 40 28 7 4 2,ln 0.083
0400 (48.1%) 282 197 228 380 89 34 14 8 3 2,022 0.059
0500 389 229 220 278 49 29 7 10 5 1.843 0.054
0800 477 370 151 270 41 12 7 8 2 1,475 0.043
0700 288 289 300 217 21 4 7 5 1 1,163 0.034
0800 188 162 192 300 10 8 8 0 1 990 0.029
0900 (1,727) 295 336 212 4 8 9 1 2 940 0.027
1000 329 257 219 4 8 8 10 2 879 0.028
1100 381 310 271 8 8 8 0 1 824 0.018
1200 47 197 62 257 38 4 6 15 0 2 836 0.019
1300 (2,181) 208 150 25 277 15 2 4 0 8 0 731 0.021
1400 215 255 52 349 9 10 0 1 0 0 981 0.029
1500 248 248 27 481 11 9 1 0 0 0 819 0.024
1800 c. 246 212 58 324 25 28 1 4 0 0 948 0.028
1700 320 157 41 567 13 39 3 2 1 0 976 0.028
1800 215 265 64 282 18 24 4 2 1 3 1,090 0.032
1900 250 420 46 250 23 10 1 2 5 11 1,198 0.035
2000 288 380 60 293 58 11 • 2 14 6 1.472 0.043
2100 304 357 57 313 90 33 38 31 13 20 1.777 0.052
2200 296 299 68 252 112 80 62 22 43 15 2,102 0.061
2300 268 253 208 271 83 88 42 23 27 7 2,736 0.079
2400 268 271 185 232 c 73 73 49 15 14 10 2,392 O,oe9

34,421 •
Daily PlUSllge &timate I l..t81 I .l;ml 1,2131 t,4391 8091 1•.4201 1.0&61 1,146 473 314 183 106.. I 89,482,·

'~l 2.414 1.4% 1.8% 1.2% 1.3% 0.5% 0.4% 0.2% 0.1% 100.0%

• Totals uclude days with partiaf counts (21.24,27.31 August and 2. 3, e, 21, 24 September), no counts (25, 28 August and 1.4,5,22.23 Septemb8f) and 11-18 & 25-27 Saptembllf.
• Boxed areas Indicate tim•• when p....g. was e.timated by Interpolation, extrapolation, Of other means.
• Total estimatad passage, Including days with axpanded counts.

,.



Appendix 0.2. TempOlal dlstrlbUlion of dalli sonar counts aJong lhe rtg~ bank Tokla! River, 1Q95.

Printer
Printout

TIm. 01-Sep 02-Sep 03-Sep 04-Sep OS-Sep O&-Sep 07-Sep OS-Sep 09-SI1tp 10-Sep l1-Sep l2-SI1tp l3-Sep 14-S.p lS-Sep 1l5-Sep 17-Sep

0100 • • , 21 30 4' " ,. 10 11 '4 25 17 34
0200 2 • • 30 00 40 45 • 2SI , .. ,. 2' ••
0300 1 5 • 2. 42 •• 51 44 13 • .. 17 ,. 34
0400 3 5 3 30 3e: .:.' 52 40 17 25 ··It '1 1. 28 27
0500 5 15 • 17 • 7' 11 22 • 17 ,. " • 42
ooסס 0 11 • 40 • 03 1. 11 27. 12 40 2, 11 53
0700 2 12 , 13 20 54 2SI 15 • 15 28 13 • 12
ooסס 0 :,:\ ,. ·15· .' .3~ 35 ,. Ii .7 33 20

,.
11 •0900 3 ,. • 15 14 5. 3. 11 " • 13 • , 7

1000 • 7 2 11 4 28 11 • 20 ,. • ; , •
1100 1'7 • 1

1·:/:'
(23) 7 .. '-'

7 .11 32 • , 13 15 15 3 1 2
1200 (73" • 'J!, (6e.6%) 0 1 ,:::;.. 4 .:::;:.14

"
3 3;g ::., :.;~1 • 3 0 1•...

1300 • 1 • 10 15 15
" 1. 12 • 41 • • 4

1400 , :::I4 .~ I,· 17 6···· 12 14 23 7 21
....,

:·>"~·'3g: 2' • 7 •1500 • 4 I") 22 10 • 15 '7 14 30 27 34 • 1 3
1000 3 ::~ 2 • 12 • • 27 • 13

,..
13 54 • 0 11.

1700 1 2 "., , • 2 22 7 40 5 13 15 44 2 • 10
'000 • f31,;;<· . ". 15 • .. 5• 24 25 2. ,. • 0 •1000 • 5 0 5 4 ,. 15 28 21 32 30 17 3 2 10
2000 21 0 0 3 • • 13 " 23 Z1 • '0 3 11 4
2100 2 1 7 1 2 15 ,. ,. ,. 07 22 15 13 1 27 3.
2200 • 7 7' 7 15 .. 22 23 ,. 21 24 17 21 13 .. 5.
2300 2

~I f1~~"'W "
2 • 14 " 30 • 7 .. 11 34 " 111 .5

2400 4 2 42 .:~. 17 .. 50 ,. • ,. 22' 21 21 7. 03

O.iIyP._jeEJti.ute I ,11 1~1 lU'! ,,1 "I 214 305 m 7.7 ... 35. 570 ,O<! ..,0 203 400 50'

0.3% 0.5% "'." 0.5%:· 1.1% 2.... .. ".1" 1.... ·2.1% . 3.5% 1.5"',: 3.1"

• Totat. only lnc:kJde days with 24-hour counts (le., excludes " 3-5, and 21-23 Septemb.r)
• Boxed areas Indicate time. when passage wa•••tlmated by InterpoiatlOf\ extrapolation. or other means.
• Total estimated passage, Inclutlng deys with u.panded counts.

-oonllnued-



Aw-fbc 0.2. (Pave 2 of 2).-­Printout- 14-Stip 1D-StIp 2O-SIp 21-SIp 02-Oct 03-Oct
"......

Tofel' by 1m.

0100 00 .. '" os ,. 7. •• .. 20 '0 20 37
"

13 ... 0"'"
0200 •• oo 71 50 .. .. •• 73 37 .. I • 10 10 3 ... 0.050
0300 •• 117 .. 50 50 50 .. •• .. •• 20 22 • " ." 0,081
0<00 20 10< 20 .. ., .. 33 •• 3. .. I. 10 • 7 ." 0.'"
05(J) .. 33 •• 30 (34'" oo •• 20 •• .. .. • ,. 7 • 00' 0.052
ooסס •• .. 27 .7 (53.2"'0) 72 70 •• 30 20 '7 " 20 3 • 7<0 0.048
0700 I' 30 30 30 .. •• 37 37 " " • 0 0 • sao 0.037
ooסס I' • '0 33 31 •• '00 • 0 3' 31 ··1 • • • .5• 0.042
ooסס • • • 5 n 3• 3. 7. •• .. • 0 • 0 1 ... 0.032
1000 •• • ,. .7 35 •• 13 " • I I • 1 0 300 0.023
"00 • 3 20 23 .. ., •• .. • 3 I • 1 1 330 0.021
1200 • • ,e .. 57 50 ., .. " • I 1 1 0 37< 0....
1300 I' I 1. 53 (1,125) 37 .. 31 30 • • 0 0 0 • 350 0.023
1'00 10 • ,

I. Oll I .. .. ., .. • 20 0 0 0 • '20 0.027
1500 • • • .. 7 •• oo .. ., 3 • 0 I 0 1 ••• 0.027
1000 • 13 1 1. I. .. 50 30 •• • 11 0 0 0 0 301 0023
1700 " 7

" " _.. I. 31 •• .. 57 13 • I • • 0 ... 0....
'000 •• 23 I. ". 20 33 Oll 37 .. 10 • • • 3 I '03 0.030
lOCO 20 32 " ". 17 07 50 22 .. • 0 3 0 • I ... 0.020
2000 •• 03 50 '" 32 50 50 31 50 20 0 • • • • 550 0.035
"00 .. .7 Oll '" .. 71 .. 37 .. 53 •• 15 I' I • 17 7.' 0.051
22al ,.7 .35 .. .. 22 oo 13 50 •• 7. 53 " I' 27 I' 1.230 O.015il
2300 '" 03 .~I (223) .. 50 ., st •• .. .7 .. 20 30 13 1,175 0.078
2.00 • 7 .. 42 114.mi{ 70 .. .. 50 .. .. 20 .. ,. I. • ..7 0....

15.550'
D1iJy .....p'~k 031 I,'" ... Ull9 1.1:i15 OS1 1.251 u 1.3«:1 1,133 1.101 022 522 ." 21 • 1<7 1131 lD,27"~'

5.5" 4.5" 5.4% 3.4" &.5% ..... 2.7" 0.... 0.4" 100'"

• Totals onty Jncl.ld. dayll wltl 24-hoJr CCU"l11 (l.... -::1LId. 1,3-5,.-Kl 21-23 September)
• Boxed areas Indlclllle 1m. rMl., panag. was estlm81ed by hlerpolatJon. extrapolallon. or ofh. meet'll.
• Totel4l$11mlllted passage, hchJdng dll)lS WItt eKPended C<U'lt•.

.,



Apptndix 0.3. TernpaaI dfstributicrl c:I daily amarCOlJ'lts aIcng he left blink Toklat River, tgQd

1~-,tug t5-Jrrug tl5-Jug 17-Jug tS-Jug tQ-hIg 2O-JIug 2t-AJg 22-AJg 23-.tug 2.c-Jug 25-,tug 2l5-Ng 27-Jrug 2S-AJg ~-AJg 30-.......

(i/

0100 17 17 .. 2( 2' 1 17 18 50 108 82 '2 711
02<Xl 22 15 30 10 78 17 37 57 78 87 71 83 101
0300 22 18 21 10 .. 5 .. 50 80 105 n 75 ..
OAOO '8 12 30 8 SO 27 37 .. 51 '''' 51 74 n
0500 8 18 2' 8 SO 8 87 50 54 54 " 75 OS
0800

(183
1 12 2. • 52 3. '02 .. 80 54 33 52 5.

0700 5 • (311I1 (372) (282) 17 • 53 '2 " 50 18 '2 " .. '5
0800 (87.5" 0 4 (8O.O%j 37 2 ...

"
52 .. 37 51 28 18 12

oom 1 5 10 15 17 35 3. 51 37 32 1. 8 8
1000 0 3 22 • 18 28 25 33 23 ., 8 • 0
11m 1 7 12 .3 4 34 .. 28 2' 1• 5 0 •
.200 1 10 12 • 10 0 8 .. SO 3 2 0 3
1300 3 1 12 10 11 0 13 22 8 7 1. , 0
1400 3 • 10 4 • 2. I. 25

"
7 • , 0

1500 • • 8 12 4 8 40 5 2• 13 5 • , 0
1500 11 3 40 .... 3 17 40 •• 21 .. • 2 , 2
1700 • 7 .. 10 3 8 • .. 17 23 • 0 , 0
'500 10 3 32 7 7 14 • 23 1. 20 '8 , 5 0 1
'000 15 10 ,. • 2 17 13 23 51 1. 11 5 0 3
2000 2 5 • 8 • 3 22 2. 32 2'

"
'3 • 2

2100 ,. 8 (83) 10 4 15 0 34 15 2. 32 28 11 • 7
2200 '3 • (31.5") 8 • 8 '0 35 18 87 34 30 25 35 27
2300 '5 5 12 3 '0 11 18 SO 54 32 .. .. 37 ••
2'00 '5 ,0 25 ,; 151 85 ,. 1. 104 85 n 2. 58 ..I

D,ilyhnl,r.&tmllr. I ml J6I1 2441 3U\ 3'721 uti '" '" '" ... ." I,JOO ... '"
..,

"" ".
0.2% 0.3% 0.0l< 0.0% 0.... 0.7% 1.1% 0"" 1.3" 2.'%' I.." t.t" 1.1% 1.3%

-cmtinued-
•Totals ally relude days with 24-hourcCU"lts Q.e., uclJdes 14 and 'l5-1Q .....gJSl and t 0Q:ber).
• Boxed areas ildicalelimes when passage was est.i'rI!lted by Intetpolalkn or exImpol8lkn.
•Total estkTeted passage, In:luding days wi" &Xpa'\ded COJIt•.

f



""""""" 0.3. (poge 2 '" 3).

Prhl.,
Prhtc:ut
T.... 3' -lUg 01-5ep O2-Sop OO-Sop 04-8ep OS-Sop ""-Sop 07-Sep oa-Sop OO-Sop 10-Sep 11-8ep 12-5ep 13-Sep 14-Ssp 1S-Sep ll5-Sep

01lXl '05 1<2 '.7 203 3'2 173 1<0 130 275 272 200 2'2 2'0 ,.. ,.. 155 274
0200 145 14. '58 ,.. '87 '3' '2' '" '00 ,.. '05 '.4 227 270 ,.. '" ...
0300 .. ". 58 .. 71 .5 ,.. OS '27 '20 .. 171 ,.. 200 ,SO 174 202
04al .. '20 70 7. .. .7 50 .. '30 "5 '72 ,.. "3 ". '47 '32 270
0500 .. '32 .. n ". 58 .. 5' .. 170 "4 ,.. '23 ". 03 "0 17.
000:> 52 80 40 37 ,oa .. •• 22 57 'OS .. •• 70 7. 05 112 '00
0700 • 40 3' 23 '0 '2 ,. 7 '5 22 12 ,. 20 45 • 40 42
oeoo '7 ,. 20 ,. ,. 2 " 3 " • • ,. 27 ,. 4 '4 ,.
0000 3

" " '0 • 0 2 0 • 3 3 1 • 3 4 4 17

'000 3 • 10 '7 3 2 • 0 0 1 , 0 '3 • 0 0 '0
"00 2 '2 • '3 3 0 0 0 , 3 , , 0 2 , 0 •
'200

,
"

1 17 • • • 0 0 • 3 • 2 • • • •
'300 3 3 1 , 0 2 0 • 2 2 3 1 , 2 0 0 4
1<00 1 4 .. • • ... •• • • • • 3 • • • 3 5
'500 0 , 0 2 • , 0 ..0 0 • 0 0 3 • 3 0 ,
'800

, 4 0 2 0 0 0 0 0 4 , 0 0 , 0 , ,
1700 • 2 0 0 0 3 2 0 , 4 0 0 0 • 0 0 7

'800 • , 0 2 0 0 • 0 3 • , • 0 '0 2 , '3
'000 • • 7 4 , , 3 4 2 • 2 2 3 12 2 • ,.
2000 27 • ,. • ,

'3 1 4 "
, 4 I '3 • ,.

'0 3......
2'00 ,. " .. 7 7 7 2 2 ,. 10 , 4 • • 20 ,. 30

$>
2200 15 SO 52 OS • ,. 22 17 47 ., 40 30 50 .. '.2 OB ..
2300 7. ". 7. '04

,. 47 24 43 '00 ". 82 "2 '02 .. 73 OS 240
2400 .7 208 131 '52 2.4 200 53 ,.. 205 22' '4. '3' ,.. Ilo '03 2'. 334

D.it)'hul.~&liRIIl& '" •.w .., ..... ua ... '" '" L'" ,.... un U1j ..... .-". 1.1" '-'" LOU

,,~. ,.." 2.4% ,.." 2.0% 22" 1.7% ..... 1.5'" 2,8% 2.8" 22% 2,." 2.5" 2.4" 22" VI" 4.0%

-cmtlnued-
'Totals mly IncWe days with 244'lourcOU1ts Q.•.• exclJdes 14and 115-1Q/4JgJst Md 1 october).
~ Boxed arees lndJc:ete trnes 'Mlen possage 'MlI estirnlted by Interpolatlm or extmpolllticn.
•Totaf utinlted passage, nckJding days will expended CCU'lts.



App8"ldix 0.3. fpege 3 d 3).

Prhter
PrhtOJt

Time

0100
0200
03lXl
04lXl
0500
oeoo
0700
oeoo
00lXl
'0:>0
1100
1200

17 -Sep

307
245
••5
.83
200
.a7

AS
32
2a
2a

•
7

1S-5ep

203
245
217
..2
100
133
00
23
51
15
2a
20

300...
300
12.
2••
207
11a
32
35

3
10

•

2O-S."

57.
457
302...
.83
71
02
33.a
• 3
a
2

21-5ep

52a
25.
21<
270
253
350

AS
21
22

•
8
o

22-5ep

53
70
05
58..
7

la
la
••1
3

23-SOP

37
2a
30
<0
38
25
11
20
.a
12
o
1

24-5ep

AS
al
38
52
30
2a
28
20

3
1
I,

2S-5ep

57
75
03
AS..
35
.8
23
• 3
7
I
o

2a-sop

11.
103
138

'"30
53
AS,.
17
17
2
2

27-5ep

..a
.58
133
so......
15,.
•
5
5

28-5ep

220
152
.7
83..
22
53,.....
22
I<

"-S."

......
152
.<0..
53..
20
25

••
20
•5

3O-S."

300
311
270
118
137

'"so..
37..
21
2a

01-Cd

,..
1<2
53
<7
20..
13

•
20
.3
3

•

T.... •

7,.«1
8,4M
5,107.....
3....
3,1715
1,4'0

87....
ASS
351
205

"­bytme

0.140
0.121
o.o.a
0.085
0.073
0.000
0.0215
0.017
0.013
o.ollO
0.007
0000

.300 •• 13 • 7 0 0 3 0 0 • 3 3 I 3. 2'. 0.....
1_ • 5 8 7 0 0 0 0 0 a 3 0 1 .. 205 0 .....
.5lXl • 2' 3 2 1 0 • 0 1 2 • • I 12 212 0.004
.800 .0 15 2 0 0 0 0 0 0 6 • 3 2 <7 283 0.005
1700 • .27 • • 7 0 2 • a 8 20 • 2 .7 350 0.007
1800 8 227 •3 • 2 2 0 2 2 3 30 • I< <7• O.lXlO
1000 • ... 10 2 1 7 0 0 8 • 7a 35 '3 20 1'~2 570 0.011
20:>0 33 '6' '0 .a 1 7 • • • 2 • AS 55 55 28 (34.8" 8.0 0.015
2100 57 .58 87 25 7 25 7 .a .. 55 107 70 112 31 1,188 0.022
.200 17a '2' '58 la2 25 •• 51 53 03 ... 31< 310 .1< go 3,404 0....
2300 223 5lXl 2.. 200 7< 55 .. 00 03 70 28. 207 .a7 205 '.505 0.085
"00 382 620 3n '" go 38 50< 58 00 175 381 .27 15. ... a,333 O.Ug

53,271 •
D, ,Iy , .... ,,, &ti"u It. U" ),llt .,.. ..." 1.201 m ." '"

,,, 1,190 1,l13 I.'" ..... uul 7121 ,,,,.,,.
4,5% 7.'" 5.2" 5.'" 4.1% '.0% 0.8% ,,..% 2.2% ..." 3.2% 3.'" 4.2" 1.0% 1000%

'Totals cnly include days with 24-hourca.nts Q.e., exc:lJdes 14 and 18-1QhJgJ.land 1 OCtober) .
• Boxed areas ndjce,te times 'l'otl8n passage was estkTated by Interpolatlat at extRlpole.tim.
•Total e,limthtd passage, includ'lI"lg dtlys witl expended CCllXltS.

;



Applll"ldix 0 ....T~ distrituticrl d daIty acnar carta ak:ng he right bank Toklat River, 1Qgd

Prhter
Pmtout
rm. 14-AJg 15-J'vg HI-AJg 17-Pug 18-Pug 1Q-,Aug 20-,Aug 21-,trog 22-hJg 23-hJg 24-hJg 25-Prug 2t5-,tug 27-1ug 28-hJ9 2g-hJg 30-JIog

(i'

0100 • 0 1 2 3 2 0 0 1 • 2 2 11 • 38 27
0200 3 0 1 0 3 2 1 0 0 0 2 0 17 1 33 35
0300 3 1 1 1 1 2 0 0 1 1 0 0 • 10 38 SO
0'00 • 1 0 0 1 • 1 • 0 0 3 0 .. 3 .. ••
OSOO • 1 1 0 • 0 5 0 2 0 2 1 5 5 ,. ..
0000 2 1 1 , 1 0 0 0 0 0 0 1 10 2 .. 2.
0700 1 0 1 , , 0 0 0 0 1 0 0 2 • ,. ..
0000 • 1 1 0 0 0 0 0 0 1 • 0 2 ,. ,. 32
0000 (71.~

1 0 1 0 I 0 0 0 0 0 1 0 3 1 \. 58
1000 0 0 1 0 0 0 0 0 0 0 • 0 • 7 •• '2
1100 0 0 1 0 0 0 0 0 0 0 0 0 0 • 2 33
1200 0 1 \ 0 1 0 0 0 0 0 0 0 • • 5 23
1300 0 3 3 1 1 0 0 0 0 0 0 0 2 5 •• ..
1'00 1 1 1 1 • 0 0 0 0 0 0 0 1 3 3\ 2S
1500 • 1 3 0 0 0 1 0 0 0 0 0 0 3 2' 30

'800
, 1 2 3 0 2 3 0 0 0 0 0 'S • .. ,.

1700 1 1 1 2 1 0 0 1 0 0 0 0 7 0 • .,
1800 1 1 3 1 0

..,
0 0 0 0 0 0 '0 '0 •• 18

1000 , 0 1 0 0 0 0 0 0 0 0 0 3 17 .. 3S
'000

, 0 1 7 0 0 1 0 0 0 0 0 0 17 21 eo
2100
2200
'300
,.00

_..

•3
7

•
771

0.1%

2
1
1
1

30

0.1%

,
2
3
5

2.

0"'%

3
1
1
I

32

D.'"

1

•o
1

2.
'00'"

o
o
1
1

18

0.1%

1,
o
o

,.
O.~

o
2
o
1

"
0.""

2,,
o

0.'"

I
o
o
o

S

0.'"

o
o
1

•

0.'"

o
o
o
1

15

0.'"

o
o

18

•
2.

o,t"

o,
17
1•

130

0.41%

1.
23
27
I.

220

0.7"

13
23..
55

527

I ....

2.
OS
OS
52

2.5%

'Total. only lrclJdeday with 2"--hourCCIXlls ~.e., exclude. 14 hJS;USland 1 OCta::ler).
~ Boxed areas i"ldlcate times v.tletl passage was estirnlled by i"lterpolatkn or extiapoillticn.
'Total utlm!lted passage, i'1c~ingdays wih expended COSlta.

f

-cCI1IJnued-



App<ndix D.' (pogo 2 of 3).

?rhter
Prhtwt

Trne 31-,tug 01-8ep 02-SOP OO-Sop OA-Sop 05-S." OO-Sop 07-Sep OO-Sop OIl-Sop 10-Sep ,t-Sep 12-8ep "-SOP 14-S11p 15-SOP 115-Sep

0100 82 12. 132 SA 180 122 oo 120 10 oo 100 122 OIl 58 " 27 12.
0200 •• 110 .. .. 20A .. 10 108 ., 53 80 14 50 lOA 81 87 ..
0300 82 ., 101 50 lAB •• .. ., .. 35 21 n .. 85 ., 11 128
OAOO .. " ., '8 ,., 15 80 03 52 .0 •• 58 51 SA 51 •• lOA
0500 38 •• ,. 38 110 128 10 '5 81 SO 5• •• .. •• •• '5 15
0<l00 •• 51 ., 2' 10 SO • 0 5• 80 28 2. AB 45 .8 25 44 51
0700 2. 38 '0 11 21 22 2. 12 11 12 18 25 21 21 18 28 18
0800 • 2. 20 11 11 22 12 10

"
I. 1 38 • ,. 5 14

"0000 8 21 18 2. 12 ,. 10 8 • • 7 ,. • 8 1 18 18
1000 8 47 '0 83

"
,. 18 t 10 • • 18 • 28 • 1 5

1100 • 27 65 43 14 18 11 5 25 8 • • • 1 1 • 5
1200 • 11 27 25 5 14 2 1 5 10 15 20 1 5 8 • 11
.300 15 14 '0 35 • • • 1 12 11 8 7 8 0 5 • •
1400 22 2' 30 SO • • 2 1 0 11 • 2 5 8 1 7 10
•500 2. 38 '2 11 2 15 • 12

"
2• 8 8 10 12 2 8 15

1800 20 25 41 0 • 10 • 1 11 8 0 1 2 1 1 • 2
1100 18 "

14 58 5 11 14 1 14 • • • • • 2 • •
1800

,. 11 30 8 I. 2. 5 • 11 8 10 1 1 52 • 7 20
1000 34 11 5 28 11 11 14 1 22 11 12 11 5 12 5 10 11
2000 34 12 15 80 18 2.

"
8 11 11 2 2 1 2 • 10 15...., 2100 AB 38 30 28 ,. 15 8 1 • "

1 15 21 34 • 18 12....,
2200 11 83 18 AB 11 2' 8 1 22 SO 18 32 28 12

"
28 10

2300 28 11 83 02 AB .2 10 25 '2 ... 2. .. 58 " ,. 41 12.
2'00 •• 128 .. 120 121 128 83 81 12' 00 80 •• 81 32 2' 02 '27

Dtil)' "lJIvEdi_... 151 1.106 1,an 1,042 1,185 ••2 ... 802 135 604 551 753 05IJ 01. '00 801 1,_

,,~. 2.2% 3.3% ...,. 3.'" 3.5" 2"" 2,OlJl'. 2.1% 2.2" ..... ..1% 2.2" ..... 2.0" t.2" ..... '.2"

-continued-
• T<els 0'lIy include d!ly with 24--hcutCCU'lts Q.••, excludes 14 JlJgJStend 1 OCktl.".
~ Boxed e.reas lndk::ate times ¥ltlen passage was estimlted by Interpolelticn or extrapolatim.
•TdaJ estmted passage. !nckJdi"lg days wit! exp«lded CCU"lts.



~EIldix D.... epage3 d 3).

Prhter
PmtOJl

Tim. 17-Sep 1S-Sep jt:t-sep 20-Sep 22-Sep 23-Sep 2S-Sep 2e-sep 27-Sep 28-Sep 2t:t-Sep 3O-Sep OJ-Oct TwJ'
"........

by time

0.102
0,000
0._
0.078
0.0"
0.050
0.028
0.022
0.015
0,018
0.015
0012

3,421
3,000
2,808
2,1523
2,216
1,818...

730
51..,8
51.
405

7.
08
52
32
.a
24
28
5

10

•12

•

140
200
130..
eo
SO
SO
18
5

•17
11

153
100
80
OS....
28
13
7

••
1

151
108
135
154
.7.,
35
11
13
20
25
25

183
118
73
80
70
25
17
20
10

"18
15

87
81

103
104

71.,
eo
.7
25
2.
30

"

so
.4
80
80
.a
30
.7
33

8

••
'0

••
32
.a
32
2.
.a
20

"18

"2
7

.0
2'
'2••
33
35
8

17

•
11

•8

08
101
n..
••
".-
2.
25

•8
8

205
12.
100
180
133,..
30
22
10
25
7
2

132..
130
100

• 7..
33
17
20
'0•5

102
140
"2••
151
112
54..
20
37
22,.

ISO
120

75
05..
5.
20
83
20
32
53
54

108
71

105
115
120
.7
2.
2.
30
I.
13

•

0100
0200
0300
00Xl
0500
0500
0700
0500
0000
'000
1100

2CO,
1300 • 30 30 15 10 3 3 I 13 ,. 13 11 8 7 440 0.013I- I? 80 38 21 0 7 ..18 I • 14 3 g • 13 472 0.014
1500 8 55 32 13 10 8 • 2 g 30 • 4 11 17 518 0.015

'500 Is 73 22 2' g 5 5 8 3 18
"

13 7 12 408 0.014
1700 13 ISO

"
27 27 0 12 • " 2' 1. 14 1. 11 (205 502 0.018

1800 30 14. 31 23 2 2 3 13 18 31 21 11 11 ,. ("2.1% 802 0,021
1000 30 71 35 30 4 28 30 23 13 27 31 21 1. 10 110 0.021
2000 43 72 21 20 • 22 2. • 18 20 37 80 2'

"
700 0.022

2100 ., 113 20 35 13 22 33 23 43 '7 '2' 151 .. 83 1,217 0.030
2200 02 247 ., 03 80 7. 28 37 84 '08 301 251 172 118 2,317 0.'"
2300 154 200 137 180 113 '8 .. 71 100 100 17' 27. 1.- 143 2,800 0.000
2'00 225 21. 02 110 14 23 30 53 71 104 162 154 85 14 3,103 0.002

33,654 •

Doily ........Eot'-'"' 1,"e.c 2,330 1."40 1,32. 1,4"1 781 62. 543 ... ,_
1,535 '.... 11'73 1,322 &301 34,325,'

1,'" ."'" 3.... 4.3" 2.'" I.'" 1.... 2.5" ".1% 4,'" 5.6% 3.5" 3.9" ,00....

• Totals ooty InckJde day with 24-hourcounb Q.e., excludes 14 AJg.Jstend , OC\d)e".
t Boxed eJ"8ftS indicate tirnes when passage was estir'mted by nterpolatlal or extmpole.tlon.
"Total estir'mted passage, includilg days witl exp«lded lXU'rta.

.,
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APPENDIX E: BARTON CREEK WEIR SALMON PASSAGE DATA

Appendix E.1. Dally salmon passage at Barton o-..k weir, 1995.

Chum Sah\on CohoSah\on

Oat. Mal. Female Unknown Total Cum Male Female Unknown Total Cum R.mlllks (other fish p....d)

2S-Aug 0 0 0 0 We" complet.d.
27-Aug 2 2 0 0
28-Aug 0 2 0 0
29-Aug 4 1 5 7 0 0
30-Aug 3 1 4 11 0 0 One ,ainbow trout caught in fenCing.
31-Aug 7 1 8 1. 0 0
01-Sep 2 3 5 24 0 0
02-Sep 1 1 2 28 0 0
03-Sep 0 28 0 0
04-Sep 0 28 0 0
OS-Sep 4 4 30 0 0
06-Sep 2 1 3 33 0 0
07-Sep 5 2 7 40 0 0

ex> 08-Sep 2 1 3 43 0 0
a 09-Sep 2 2 45 0 0 Two chum catcasses on feneing.

10-Sap 8 2 8 53 0 0
11-Sep 2 1 3 58 0 0
12-Sep 2 2 58 2 2 2
13-Sep 1 1 5. 0 2
14-Sep 3 1 4 83 0 2
15-S.p 3 1 4 87 1 3
16-Sep 3 2 5 72 1 4 Partial count; weir pulled at 1800 t¥ours due to heavy I.af accumualtlon.
17-Sep • 0 72 0 4 W." inop.abl. due to heavy I..f loading.
18-Sep 3 3 75 2 2 8 Partial count; w.i, rein.tall.d at 1030 hour•. S.veral whitefish obs.rved.
19-5ep 15 10 25 100 2 2 8 Sever.1 dozen whlt.flSh up.tream .Ide of we...
20-Sep 8 8 12 112 2 2 10 Dozen Of.O chum••pawning Just up.tream ofw.ir.
21-S.p 15 20 35 147 32 11 43 53
22-Sep 32 78 100 210 357 13 7 48 88 121
23-Sep 20 135 107 282 810 2 2 14 18 13.
24-Sep 38 87 105 724 2 1 3 142
2S-Sep 57 .7 154 878 2 2 144
26-Sep 88 83 11. 250 1,128 3 11 27 41 185
27-Sep 35 33 88 1,196 1 3 4 18. 20 chum care..... on fencing.
28-S.p 21 2. 50 1.248 1 1 1.0
29-S.p 15 • 24 1.270 1 1.1 36 ch~ni carc..... on fencing.
30-Sep 8 5 11 1,281 2 3 1.4 40 chum carcasse. on fencing.
01 -Oct 4 2 8 1,287 0 194 35 chum carc.nes on fencing.
02-Oct 3 3 8 1...3 0 194 34 chum ctllcaue. on fenelng.
03-Oct 0 1,293 0 194 W." removed.

Total 391 578 328 1,203 87 38 8. 1.4
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APPENOtX F; TOKLAT SPRINGS GROUND SURVEY MTA

Appencb F.1. Abundltnoe and distrbution of chum and OClhonmon atTddat Springs ba.Ad upon groundsutVeyscon~ In mid-OCtober 19Q5.

ChumSolmon CohoSolmon S\,I'Vey
Survey Rating
0010 u.. (") Coad ("I u.. Ooad

-~

SUSHANA RrvER
loww section. dowmlream oj CIIbln 2O-oct 3.302 ea.e%- 1~ 3U%- O· Good

Lem.r section. d:)WnslJum of cabin 23-Oct .. 2.niil 58.4% ....2 .1.15" 3· , Good-Fair
Upper secllon, upstream of cebln 23-Oet .. 3.'25 47.0% 3.524 53.0" 37· 7 Good

ToW SUSNlhll River ..... $1.7% '.508 .8.3'110 .. •
EASTERN FLOODPLAIN SLOUGHS
Road~e Sk)ugh, bur (downstream of Roadhouse) 21-0cl ... eg.e%- 'DO 30.4% 0 0 Good
Roadhouse 51, upper (section tIowing In ijmbef) Aerlel 25-oct '00 88.7%- 50 33.3" 0 0 p"",

Total AoIidhouse 51 .... ea.7% ,so 31.3% 0 0

Slough ftowiog immedleWy behind (wwO two smal
IIM1nds downs,"", of Sushena River tnOU1h -
(Roadhouse Sklugh exw.ion) 21-0Ct .. sn 27..iil% '.... ,..,,, 0 0 Good

SIougtw; on ..tam fIoodplah beblv moutl 01 SushaM Ai to
tMIr OClf"NW;-noe wifl mein c:NnnM Ubld ftow 2O-0Ct a 2,082 32-5" ',328 87"" • 0 Good-Fair

LolHpop Slough 2O-0e1" 1.42S1 .."" m ....,. 0 0 Good
Total &stem~n Sloughs 4..:i7 ...." 6.71e 60.2" • 0

MIDDlE FLOQOPtAjN
Mid-floodplain Sloughs between Lollipop and Eagle SII 2O-0e1" 0 0.'" ... 100.0% 0 0 Incomplete

Mld-lloodplaln Sloughs bel'Neen WoIIlI and Mallard SI 2O-0e1" 2.145 51.e% 2.010 .IU'" 0 0 Good-Fair

Mldde Floodplain Slough 21(22-OCt .. 1,!l54 1ii1.'% 7.874 eO.iiI% 0 0 Good
Total Middle AoodpC.ln Sloughs 3 .... 282'" 10.178 71.8'" 0 0

WESTERN FLOOOPl..AJN
Upper W..loern Floodplain 5k)ugh 21-Oet .. ,.. 8.8% 1,718 1112'" 30 • Good

WoIIlllllnd Or.. 22-0Ct ... .. 8.4'" 1.013 83.8'" 18 • Good

WoII Slough (pari of maln channel ftorlIrf - \,rrbld) 22-0Ct a 1,1111 87.3'" 172 12.7% 2 0 POO<-
lnoomple.

M"'dStough 2O-0Ct ... ,..,. 82.'" ... .."" 30 0 Good-Fak"

Eagle Stough (dcJwns"Mm Mal\atd Slough) 2O-0Ct .. ., 8.4'" 752 ~.8% 0 0 Good
TotaJ Wesllam Floodplain Sblghs 2.... 38.7" 4.4ii17 81.3'" .. "

GEIGER CREEK
Mouf\ to bMver dam 22-0Ct .. ..... SS.8'" 3.70« « .•'" '33 • Good
Upsnam 01 bHver dam Not Surveyed

Total Ge~ er88k ..... 55.6" 3.7.4 «.4'" 133 •
MASN TOKlAT RIVER CHANNa. Main channel flow was turbid

SUMMARY:
SUlhana RIver ..... 51.7" '.508 ...3" .. •Geiger Crook 4,eg5 ...." 3,744 ....A" '33 •
loldat Floodplain 11.2!lO 34.5" 21.391 M.5" OS II

Toklat RMlr Indu ANa Tote.. 21,llW 41.7% 30.641 58.3% 268 31

Total_ 52,520 chum .almon 2OO00h0ulmon

. Surwy obslfYaUons Included In totals.
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~ix F.2. Abundance and dislribtution of chum and coho salmon e' Totllll. Springs besed upon grouod surveys conducted in m1d.october. 1996.

SUMy Chum Selmon Coho Salmon Su_
Oa" ........

LJve l") lleacl l") LJve Dead

SUSHANA RIVER
l.owef section. downstream of c.bin Oct.·16 "., 76.8% 811 23.2% 8

_ 0
Good

Upper section. upstream of cabin Oct.·16 151' 78.6% '29 21 .•% 0 0 Good
Total Sushana River 4265 77.5% 1240 22.5% 8 0

EASTERN FLOODPLAIN SLOUGHS

RolIdhouse Slough Od.-16 • 1•.8% 52 85.2% 0 0 Good

-Slough .......... Oct.·16 ,. 21.7% .. 78.3% 0 0 Good

SbIghs on euwn IoodpIIin below mouth

of Sushane RIver to IMIIrCD'I'oWgenol Oct.-15 :lOa2 e7.7% 1.51 32.3" 10 0 Good
with mein thMneI

lollipop Slough Od.-15 188 70.9% n 29.1% 0 0 Good
Total Eastern Floodplain Sloughs 3285 66.1% 167. 33.9% 10 0

MIDDLE FLOODPLAIN----Roadhouse ExIension a'td Mainstem (Wolf Istand) Od.-15 aoa 40.4% 597 59.... 0 0 Good
Total Mktdle Floodplain Sloughs aoa 40.4% 597 59.6% 0 0

WESTERN FLOODPLAIN

Upper western Aoodptaln Sk)ugh 0Ct.·16 0 0.... 18 100.0% 2 Good

East Wolf Istend Slough Oct.·17 .,. .3.6% 535 56.•% 0 Good

Wolf Istend Cteet Oct.·18 318 51.2% 238 .,.... 7 0 Good
Total Western Floodp~inSloughs 732 48.1% 7., 51.9% 18 1

GEIGER CREEK

MouIh to bero'er d8m Od.·17 2378 83.5" a71 16.5% 233 0
Upstream of beewtr darn

Notau_
Totel ~Iger c....k 2378 83.5" a71 16.5% 233 0

MAIN TOKLAT RIVER CHANNel

Connuence of lollipop Slough &0 just below
........ SIough Od.-15 129 ".2% 8 5.... 0 0 Fa<

MaIlan:l SkJugh '4lsttearn to just 8boYe upper
Wos1am Fl0odpIaIn Slough (aerial ........ R-aa) Od.-19 237 ...... 15 8.... 8 0 Good·F_

Totil Main River Channel 366 94.1% 23 S.... 8 0

SUMMARY: ".f-
Sushana_ .285 17';;" 1240 22.5" 8 0
GelgetCreek 2378 83.5" .71 16.5" 233 0
TokIat FIoodpI8in _, 5..... 3082 .1.0% 28 1
TokIat Malin Ch8nnet 366 94.1" 23 5.... 8 0

Toldat RIver Indu Area Totals 114'0 70.•" ".. 29.6% 275 1

Total- 16,206 chum seman 276 mho salmon
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