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- EVALUATION OF FISH PASSAGE N THE VERTICAL SLOT REGULATING

SECTION OF THE SOUTH SHORE LADDER AT JOMHN DAY DAM

INTRODUCTION

The reluctance of shad to pass through the orifice-

.type regulating sections (Figure 1) of the fish ladders has

been a serious problem at John Day-Dam. During the shad run
the pools of the regulating sections have become extremely |
crowvded with fish and many shad have died in the ladders
before spawning.

After the first year of operation (1968) the Corps
of Enginecers modified the existing baffles (enlarged the center
orifices) in the regulating section of the north fish ladder in
an attempt to improve shad passage, These modifications
alleviated the condition} however, it was apparent that major
changes would have to be made in the rcgulating section to
resolve the shad passage problem., In 1969 studies were

initiated at the Fisheries Lngincering Research Laboratory

‘at Bonneville Dam to obtain basic information on factors

influencing the behavior and performance of shad in fish
ladders to aid in the redesign of these facilities. This
work was closely coordinated with design studies being con-
ducted by the Corps at the Bonneville Hydraulic Laboratory

so that hydraulic characteristics and fish passage attributes

of new design concepts could be evaluated simultancously,
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Figure 1.--Orifice-type regulating section of the north fish
ladder at John Day Dam, A group of shad is visibkle
in the foreground at the right,
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The coordinated effort of Engineers and Biologists
resulted in the development of a vertical slot fish ladder‘
(Figure 2) that_effectively passed shad in the laboratory and
provided adequate flow regulation in the Corps' model of the

John Day fish ladder. The Corps, with concurrence of State

"and Federal fishery agencies, installed the new slot-type

ladder in the regulating section of the southkladder at John
Day Dam during fhe winter of 1970v(Figuré 3); and, at the
request of éhe fishery agencies, contracted the National Marine
Fisherics Service to cevaluate the prototype installation the
following year. Modification of the regulating section in
thé north ladder was deferred until the evaluation study was
completed. |

The objective of the evaluation study was to ensure
that the new vertical slot regulating section would satisféc-
torily pase¢ shad and all other species of fish that ascend

the John Day fish ladders.



Figure 2.--Plan view of the slot-type fish ladder tested in the
laboratory and later installed in the regulating
section of the south fichway at John Day Dam. Arrows
indicate flows 1 foot below the surface at maximun
flow, Fron Corps of Engincers drawing.

L



Figure 3,--The new slot-type regulating section of the
south fish ladder at John Day Dam, The ladder
was photographed from weir 248 and the viewer
is looking upstream (east),

N
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METHODS AKRD MATERIALS

Several criteria were used to evaluate fish passage
in the regulating section of the south £ish ladder. These
included the (1) proportions of fish that completed the regu-
lating section during test periods, (2) rates at which fish
ﬁassed through the regulating section, (3) frequency of fall-
back§ or'downstream passage from the regulating section, and
(4) leaping behavior of fish in the regulating section,
Similar observations made in the overfall section of the
ladder were used to judge the relative efficiency of the
regulating section. If these observations demonstrated that
fish performed as well in the regulating scction as they did
in the overflow section of the ladder, we would conclude that
the slot-type regulating section was operating satisfactorily.

Fish passage was generallf monitored at three sites
in the south ladder. One site was located at the upper end of
the rcgﬁlating section, another was located at the downstream
end of the rcgulating section, and the third site was located
in the over{low section of the ladder. Counting stations were
established at each of these sites and all fish passing these
stations during our test periods were tallicd on a recorder
that designated species, direction of passage (either upstream

or downstrean), and time of passage.



Counting Stations

1/

The original plan was to count at weir elevations
214 and 248 in the Qvefflow secticn and at slot 33 in the
regulating section (Figures 4 and 5). :An extra counting
station was added at weir 246 so we could count there in case
our counting at weir 248 intcrrupted {ish passage into the
regulating secticn, It was never necessary to count at
weir 246,

Fish were counted at weirs 214 and 248 as they swam
over the weirs., The orifices in these weirs were screened to
force all fish over the weir crests (Figure 6). In the interinm
between tests, orifice screens were opened and left flat on

the fishway floer (Figure 6).

1/ Elevations used in this report are fect above mean sea level,
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Figure 4.--South fish ladder at John Day Dam showing location of counting stations
that were used in the evaluation study.



Figure 5.,--A view of the south fish ladder at John Day Dam
showing counting stations and the operation
center (the small building on the roadway above
the fishway).
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From the beginning we were concerned about the poor
visibility for counting at weir 214 (Figure 7) so we stationed
an additional counter at the Corps of Engineers counting station
at elevation 194 to count during our tests. Conditions at weir

214 were better during the spring run than during the sunmer

-

-run when a combination of small fish and poor visibility in

the turbulent overfall made accurate counting and identifica-
tion impossible. The turbulent overfall was caused by the
orifice jet'upstream from the counting weir, Early in the
summer run we stopped counting at weir 214 but continued
counting at the Corps station during all the fishway
evaluation tests,

Conditions at weir 248, although vastly better than
weir 214, were not up to expectations., Visibility was impaired
by turbulence, wind, turbidity, shadows cast from the counting
shelters and at times by large numbers of lampreys clinging'to
the walls of the fish ladder. It was difficult to identify
fish and often the smaller ones could not be seen as they
crossed the weir, Counting.at this station was confounded at
times by the behavicr of fish in the pool immediately upstrean
from the weir. Fish frequently drifted back to thé weir crest
from this pool and then at the verge of falling downstream
darted back upstream into the pool. Even with careful
surveillance of the weir crest it was difficult for observers
to distinguish between this maneuver and the ascent of a fish

from the pool below.



FPigure 7,--Overflow pools of the south fish
from below weir 214,

ladder viewed
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Our counts at the Corps station were probably mofe
accurate than at any othcr counting station. The submerged
window in the counting channel affdfded}the observers an
excellent view of the fish and our countérs could rely upon
the cxperienced Corps counters to assist thgm in identifying
the fish., Errors were made, however, evcn}under these ideal
counting conditions. Comparisons of sirmultaneous counts made
by the Corps counters and our observers indicate that our
counters may have nissed or misidentified sone of the fish
that passed the Corps station. We suspect that some small
fish (suckers, squawfish, chiselmouth, etc.) were missed by
our observers because the bottom of the viewing window was a
few inches above the bottom of the passage channel and it was
difficult to see these small fish if they were swinming on
the bottom and passed close to the wall below the bottonm edge
of the windov.

| Counting at slot 33 was accomplished with a sub-
nerged tank 4 feet wide, Gt{eét long and 18.5 feet decep
located adjacent to the slot on the upstrean side. The side
facing the slot was made of 2-inch thick plexiglass and pro-
vided a full view of the 1l.5-foot wide slot from about 0.5
foot above the bottom to the surface., Television cameras in
the tank photogruphed everything passing through the slot and

obscrvers identified and counted fish on TV monitors (Figure &)
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Figure 8,--Fish swimming through the counting station at
slot 33 viewed on television screen in the
operations center,



in the operatidns center on the roadway above the fishway,
Two cameras were required to cover the passage area during
intermediate flows in the spring éhd sunmer; but during fall
tests, when the forebay rose to elevation 267, three cameras
were required. A horizontal grill just upstream from the
slot and in line with the top of the movable sill prevented
fish from'descending out of cameré range.

The television cameras in the submerged tank
generally transmitted a ﬁatisfactoryfvicwtof the passing
fish; and, although some errors were made by the obscrvers in
identifying fish, we doubt that many fish passed through the
slot unobserved. The reduction in image size and lack of
color on the television monitors made it somewhat difficult
to distinguish between small salmonids and "other" species.
Lighting |

.- Lights were installed above the water surface at
each éf the temporary counting stations to i1lluminate the
counting areas. Weirs 214 and 248 were lighFed by a 500-watt
incandescent flood lamp over fhe weir crest, a 250-w, flood
light just below the welr crest, and a 250-w. flood light
over the pools above and below cach counting weir. The count- -
ing channel at slot 33 was illuminated by two 1,500-w, quartz-
icdide lights suspended about a foot above the water surface,
These lazmps had a combined emission of about 30,000 lumens
which generally provided ample light for the TV cameras, The

two pools below and above the slot were each lighted by a 550-w,



flood light, Lights in the pools on either side of the
counting sfations were provided so that fish would not be
subjected to abrupt changes in light intensity as they passcd
the lighted counting stations.

The tunnel connecting the regulating section with

‘the forebay was illuminated with three 500-w. quartz-iodide

lights spaced at uniform intervals along the ceiling. The up-
stream end of the tunnel was illuminatéd with a 500-w, flood
light mounted on the upstream side of the dam,

All lights could be moved some degree for thc.best
effect., Most of the lights required very little adjustment,
however, once they were set, All lights except the forebay
light, were left on day - and night during the tests.

Flow Conditions

Fairly constant flows prevailed in the overflow
section of 'the ladder but flow conditicns in the flow-control
(regulafzng) section fluctuated with the forebay level. Ve;oci-
ties in the slots increased as the forebay rose and decreased"
as it dropped., At maximum forecbay level (elevation 268)
average head on weirs was 0.50 foot, at intermediéte forebay
level (elevation 263) 0.25 foot, and minimum forebay level
(eclevation 257) 0,10 foot, |

During spring and summer tests forebay elevations

werc genecrally slightly above the intermediate level. They

ranged from elevation 262.0 to 2065.09.



During fall tests the forebay was generally just
below the maximum level of 268, Actual levels on test days
ranged from 266.7 to 267.7.

Operation Center

The hub of the evaluation study was the operations
center -- a portablc building at the upstream cnd of the south
shore ladder. The building was partitioned into two rooms --
a semi-darkened TV viewing room where observers counted fish
on TV monitors for the counting station at slot 33, and a data
collecting center where an observer recorded data as the test
progressed. Telephones at each counting station provided
cemmunication between fish counters and the observer record-
ing data,

PROCEDURE

Tests were perfermed intermittently during the study,
Generally testing was scheduled to coincide with the peaks of
the different fish runs (Figure 9). Counts were usually nade
for two or more consccutive days during a run. Counting
generally began at 4 a.m;“(P.s.t.) and continued until dark
(8 to 9 p.n.). On scveral occasions counting was continucd
through the night, Thesc continuous counts lastcdvfrom 24 to
112 hours., All species of fish (except lampreys) were countcd
at the monitoring sites., Only three species categorics
(salmonids, shad, and "others'") werec used, however, in

identifying the fish at each station.
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Operational Scquence

Preparations for daily tests began at about 3:45
a.m. Lights were turned on, orifice-grills were closed at
the counting weirs, and TV cameras and monitors were turned
on at slot 33. All fish counters drew a schedule for the
day and proceeded to their first station whereupon they checked
out their counter switch-buttons with the observer at the
operations center. When the Coros f@sh counter started
counting (4 a.m.) the rccorder operétor turned on the time-
event recorders and notified all counters to commence counting.
At the end of the test, each observer on duty reported to the
operations center again to check out the counter switch-buttons
before leaving. Finally, we opened the orifice grills and
turned off the lights.

Continous counting was maintained at éll stations,
Obsetvcrs were rotated so that each counter had an opportunity
to count at cach station during the test. Each observer re-
mained at a station fof'éSQSO minutes, she was then relieved,
took a 10-15 minute break, and proceeded to another station to
relieve the counter there., Duration of counting periods and
breaks varied with the number qf observers available and the
number of counting stations manned. Several schedules were

made up to fit different counting situations.
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Recording Fish Passage

Fish passage observed at each counting station was
tallied on electric tine-event recorders at the operations
center., Lach observer had a small switch box with six buttons
to record the upstrean and downstrean bassége of salmonids,
shad, and others, Each button, when depressed activated a
pen on the recorder which nade a mark on a time-scaled chart.
When a f£ish swam by a counting station the observer pressed
the appropriate button and the passage was recorded on the
recorder chart., Fish counted at all counting stations were
simultancously recorded in this manner. An observer at the
recorder tallied the marks made by each pen at 0.1 hour

(6 minute) intervals.
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Operation of Corpns Counting Station

Counting procedures and operation of the Corps
counting station varied during the secason, During the
spring tests (April 29 to May 11) the gate at the Corps'
'counting station was closed (fish passage blocked) from
8 p.m. to 4 a.m. and during the counter's rest periods (10
ninutes of each hour). Beginning July 1 the Corps left the
counting gate open during their countcr'é 10-minute rest
periods but continued to close the géfe at night (8 p.m, to
4 a.n.). The Corpé nultiplied their daily counts by a factor

of 1.2 to compensate for the fish that passed the counting

station during their counters absence. Our counters contin-

~ued to count during the rest periods, however, so that

complete counts were obtained for our tests.

During the shad run (July 9 to about August 15) the
gate at the Corps counting station was left open at night,
The Cbrps did not count at night and no factor was applied to
.their daily counts to compehsate for night passage. We con-
tinued counting at night bn July 9 and 10 to assess night
passage but counted only until 9 p.m. in tests performed
thereafter, The gate was left open at night to prevent shad
fhat were passing downstream at night from being impinged
upon the closcd gate and adjacent fish barriers. This practice
had been adapted in previous years when the gates and barriers

clogged with dead shad at night,
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During the fall tests (September 9 to 17) the gate
at the Corps station was closed at night (8 p.m. to 4 a.m.)

but open during the counter's rest periods.
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PERFORMANCE AND BEHAVIOR OF FISH

As previously stated, evaluation of the regulating
section was to be based upon (1) the proportions of_fish that
passed through the rcgulating section during the test periods,
(2) the rates at which fish passed through the regulating
" section, (3) frequency of downstream passage at weir 248, and
(4) the leaping behavior of fish in the regulating section.
Similar observations made in the overflow section of the
ladder weré to be used to judge whether the regulating section

was functioning satisfactorily.

Proportions of Fish Completino Regrulating and Overflow Sections

of Ladder.

If the new slot-type regulating section was operating
satisfactorily, we should expect that most 6f the fish that
passed the Corps counting station would continue their ascent
of thc_ladder and be tallied at the upstream cnd of the ladder
(slot 33). If significant proportions of fish failed to
complete the ladder, comparisons of counts at the Corps station,
weir 248 and slot 33 could be made to determine if the regulating

ections of the ladder was impeding fish passage,

Comparisons of the daily counts at the Corps station
and slot 33 indicate that most of the salmonids that were counted
at the Corps counting staticn on a given dav reached the upper
end of the ladder on the same day (Figure 10). Passage curves

at the two stationswere nearly congrucnt.,
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Although the configurations of the passage curves
for shad at the two stations were similar, differences in
daily counts indicate that soﬁe fish failed to ascend the
ladder during our daily counting periods.

There was less conformity in the passage curves
for the miscellaneous species that we have designated as
"others'". Comparisons of the curves (Figure 10) and the
daily counts at the Corps station and slot 33 (Table 1) indi-
cate that many of the fish that were counted at the Corps
station on onec day may not have reached the upper end of
the ladder until the following day.

Average proportions of fish completing the entire
test scection of the south ladder during the series of tests
that were performed on consecutive days are given in Table 2.
Daily counts made on consccutive days (Table 1) were combined
(Table .3) to compensate for fish that required more than one
day to ascend the ladder. It will be noted that in some
tests more saimonids and "others" wére tallied at slot 33
than were counted at the Corps station. These anomalies
were ﬁrobably due to errors in identifying fish at the counting
station and the presence of fish in the ladders when the serieé

of tests were begun,
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Table 2.--Proportions of fish corpleting the south ladder (from the Corps
counting station to slot 23 ) during counting periods in tests

conducted during the spring, summer, and fall fish runs,

Net upstream count of fish
at Corps of Enginsers
counting staticn

1/

Percentage of Corps count
tallied at slot 33

Test period Sal- Shad |Other Total |[Sal~ |Shad | Other |Total
monids species monids species

Steing tasts

April 29 - 30 4,787 0 1,173 5,960 | 91.1 - 54.7 3.9

May 10 - 11 1,600 0 290 1,890 | 93.4 | = 54,1 87.4
Total 11,3142 0 1,689 | 12,831 | 94.8 - 117.3 97.8
Summer tests

June 30 - July 2 45769 169 8,076 13,634 | 87.3 58,6 | 69.¢8 75.8

July 7 - 11 19,383 6,269 4,675 30,327 [100.1 | 68.2 | ©1.0 oz2.1

July 13 = 16 10,562 7,462 | 11,512 29,536 {102,0 | 70.8 g81.1 86.0

July 19 - 24 . 16,937 |17.632 | 12.5451 48,101 1102,2 | 76.C | 92.5 £2,9
Totel 54,042 | 31,523 | 42,264 (127,82 99.6 [ 73.1 | Ek.4 88,0
Fall tests

September 9 - 17 56,512 0 6,421 62,933 | 89.3 - 133.0 93,8
211 tests

£pr, 29 - Sept. 17 [121,696 | 31,523 50,374 |1203,593 9.4 73.1 21.7 90.4
;/ Total nurbzr of fish counted on consscutive éays.
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During the entire series of tests 203,593 fish
were counted at the Corps station and 184,099 or 90.4
percent of these fish passed the counting station at the

upstream end of the ladder (slot 33) during our counting

. periods (Table 2). Proportions completing'passage by

species were: 94.4 percent for salmonids, 73.1 percent
for shad, and 91,7 percent for the group designated as
"others". It should be noted that these data are based
largely on 16 to 17 hour counts and do not include fish
that passed through the ladder at night after our counters
stopped counting.

Countinous (24-hour) counts were made at slot 33
(and at the Corps station when the counting gate was open)
during the tests performed from July 7 to 1ll1. The counting
period extended from 4 a.m. July 7 to 8 p.m. July 11. During
this period there was a net upstrcam passage of 19,383
salmohids, 6,269 shad, and 4,675 other species at the Corps
counting station. Counts at slot 33 indicated that all of
the salmonids, 68.2 percent of the shad, and 91.0 pecrcent of
the other species completed their ascent of the ladder during
the 4-day period.

Since the counts at the Corps station and slot 33
indicated that some of the fish failed to complete their ascent

of the socuth ladder, counts at weir 248 were examined to
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determine if the regulating section was impeding fish passage.
If the proportions of the fish that ascended the regulating
section (pools between weir 248 and slot 33) were not signi;
ficently less than the proportions that ascended the overflow
section (pools between the Corps station and slot 33) we
would conclude that the regulating section was functioning
satisfactorily.

Difficulties in obtaining accurate counts at our
monitoring sites prevented us from determining precisely the
proportions of fish that ascended the two sections of the

ladder in all tests. Accuracy of counts undoubtedly varied

.throughout the spring, summer and fall tests depending upon

the clarity of the water, number and size of species migrating,
nunbers of lampreys in the fish ladder, etc., Counts in the
spring were probably more accurate than those during the
summer_gnd fall tests because there were fewer species
migrating and observers could generally rely upon fish size

to distinguish between salmonids and "other" species., In
the summer and fall tests there were manv small salmonids
{(sockeye, jack chinook, and jack cocho) migrating and these
were difficult to distinguish from shad and "other" speciecs
at weir 248 and slot 33 (Table 4).

Counts made during the spring, summer, and fall

tests are discussed in the following sections.
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Table 4 .~-Species composition of salmonids counted at the Corps
of Engineers counting station.

Percontace nf total s2lronids counted

Cate Chincok salmon !Steelhead Sockeye Coho salmon
B Adults  Jecks  Toial Lrout salmon | Adults Jacks Total
April 29 91.5 7.6 9.1 0.9
30 93.9 5.5 99.4 0.6
May 3 | 91.3 8.0 69,3 0.7
4 86.6 11.8 98.4 1.6
5 79.8 17.4 97.2 2.8
6 83.4 15.3 8.7 1.3
7 73.1 24.3 Q7.4 2.6
10 80,2 18.6 98.8 1.2
11 70.6 26.9 97.5 2.5
June 24 57.5 15.5 73.0 1.1 25.9
25 62,3 14,1 76.4 1.3 22.3
30 56.9 8.0 64.9 0.6 34.5
July 1 58.7 6.2 64.9 0.8 343
2 56.6 7.7 64.3 0.1 35.6
7 28,1 ‘7.9 3¢.0 0.3 63.7
g 22.6 3.8 26.4 0.8 72.8
9 15.8 2.6 18,4 0.7 80.9
10 12.0 2.7 1L.7 0.5 e.,.8
11 11.8 3.7 15,5 1.2 82.3
13 20,1 2.9 23.0 3.1 73.9
14 17.7 - 2.0 19,7 3.1 77.2
15 16.3 2.6 18,9 4.5 76.
16 | 14.2 3.1 17.3 5.6 77.1
19 10,8 5.7 16.5 22.4 61.1
20 12.8 4.1 16.9 19.4 63.7
21 14.6 4.3 18.9 27.2 53.9
22 1.8 L6 19.4 34.8 45.8
23 20.1 A2 24.3 42.5 33.2
24 27.2 4.2 31.4 45.4 23.2
Sept, 9 32,0 22,0 5.0 22,6 18,1 5.3 23.4
10 30,8 18.3 49.1 26.8 15.4 8.7 2.1
11 30,2 13.0 43,2 29.2 17.4 10,2 27.6
12 34.0 21.5 55.5 23.9 12,5 8.1 20,6
13 31.1 2L.5 55.6 25,2 11.1 8.1 12,2
1. 25.4 25.9 51.2 28,8 9.9 10.0 19.9
15 28.8 26.2 55.0 24.9 8.6 11.5 20.1
16 28.6 27.1 55.7 27.2 8.5 g.6 17.1
17 22,2 26.% 55.6 30.6 ] 8.2 5.6 13.8
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Spring tests, April 29 to May 11,--Chinook salmon

were the predominate species of fish migrating during the nine
days of spring tests (Table 4). We counted at the Corps
counting station, weir 248, slot 33, and on four days at

weir 214. Normally we counted each day from 4 a.m. to 8 p.m,

The gate at the Corps station was closed (fish passage blocked)

for 10 minutes of each hour (counter's rest period) and at night.
On May 5 our counts at weir 248 and slot 33 were continued
through the night (8 p.m. to 4 a.m.) to determine the extent

of fish passage at night.

A comparison of counts at weir 248 and slot 33
indicate that few salmonids failed.to pass through the
regulating section during the tests (Table 1). On three of
the test days more salmonids were tallied at slot 33 than at
weir 248, indicating that possibly some fish were missed or
misidentified at weir 248, Avéragc proportions completing
the regulating section based upcn total numbers of fish
counted at weir 248 and slot 33 during consecutive days of
testing (Table 3) were 96.8, 101.9 96.8 percent respcc-
tively (Table 5). Proportions completing the 55-pool segment
at the overflow ladder (Corps station to weir 248) during these
tests were 94.1, 97.3, and 96.4 pcrcent respectively. These
data indicate salmonids were slightly more successful in
negotiating the regulating section than the overflow section

of the ladder,
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Relatively few 'other" species were present during
the spring tests. These were mostly chiselmouth, suckers,
and squawfish. A comparison of daily counts at weir 248 and
slot 33 (Table 1) indicate that many of these fish may have
failed to pass through the regulating~section during our
counting periods. Combined counts for tests made on April 29
and 30 indicate that 88,1 percent of the fish ascended the
55-pool overflow section of the ladder but only 62,1 percent
ascended the 34-pool regulating section of the ladder
(Table 5).

During thc tests that followed on May 3 to 7 an
average of 57.7 percent of "other" species counted at weir
243 completed passage through the regulating section. A gross
difference in the counts at the Corps station and weir 248,
howvever, pfeclude a meaningful comparison with passage through
the overflow section of the ladder. This differcnce was due
largely to the counts on May 3 and 4, During these two days
218 fish were counted at_the Corps counting station but 1965
were tallied at weir 248 (Table 1). It is possible that the
high counts of "other" species at weir 248 may have been due,
in part, to observers being unable to accurately discern between
sttrcam passage and fallback activity at the weir. However,
counts at slot 33 were also greater than the counts at the
Corps station so we have assumed that many of the "other"

species counted at weir 248 on May 3 probably entered the
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ladder on the prececeding day. Since tests were not conducted
on May 2, and the Corps counters do not count these species
this could not be verifiied,

During the last two days of the spring tests

(May 10 to 11) more "other" species were counted at slot 33

than at weir 248, Proportions completing the regulating and
overflow sections of the ladder during these tests were
172.5 percent and 31.4 percent respectiveiy (Table 5).

Summer tests, June 24 to July 25,--Tests were con-

ducted on 21 days during the summer tests. Anadromous species
migrating during this period included chinook salmon, sockeyve
salmon, shad, and steelhead trout (Table 4), Our category
of "other'" species included chiselmouth, suckers, carp, and

squawfish, Lampreys were also migrating during the tests but

these were not tallied at the counting stations.

_.Our precedures during these tests were basically
the same as those employed during the spring tests, Counts
were made at the Corps Station, weilr 248, and slot 33. On
five days counts were alsohmade at weir 214. Counting periods
ranged from 16 to 24 hours. A 1l6-hour counting period (4 a.m.
to 8 p.m.) used from June 24 to July 7, continuous counts
t24-hour) vere performed from 4 a,m. July 7 to 8 p.m, July 11,
and 17-hour counting periods (4 a.m. to 9 p.m.) were used in

all subsecguent tests,
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Comparison of the daily counts at the Corps station,
weir 248, and slot 33 (Table 1) illustrate the various discrep-
ancics that made it difficult to compare by species,\tﬁe propor-
tions of fish that completed the regulating and overflow sections
of the south ladder. In more than half of the tests, counts of
Shad at weir 248 were greater than the counts at the Corps
station, and the counts of salmonids and "other'" species at
weir 248 were lower than the counts at slot 33. We believe
the counts at the Corps station and slot 33 were more accurate
than those at weir 248; and have concluded, therecfore, that
many of the shad that were tallied at weir 248 were actually
salmonids or "other" species. If so, the proportions of shad
that ascended the regulating section during the test periods
(Table %) were probably censiderably greater than is
indicated by the counts.

If the total numbers of fish (all species combined) .
counted at cach station are conmpared it is evident that some
fish were missed by our observers at weir 248 - total counts
at slot 33 were frequently higher than at weir 248, Avcrage
proportions of fish completing thc_regulating section for the
five series of tests performed on consecutive days ranged fron
83.0 to 126.9 percent (Table 5).

Althourh count discrepancies preclude precise
measurcments of fish pasgage, the data indicate that the {ish
ascended the 34-§001 regulating section as well as they did the

55-pool overfall section of the south ladder. During the five
I g



27

series of tests 127,829 fish (all épecies) were tallied at
the Corps counting station, 115,621 (90.4 percent of the
count at the Corps station) were tallied at weir 248, and

112,542 (97.3 percent of the count at weir 248) were tallied

.at slot 33 (Tables 3 and 5).

During the summer tests pcricdic inspectiens of the
north and south shore fish ladders were made to deternine if
we could detect any differences in the concentrations of shad
in the pools'of the two types of reguiating sections. In
these inspections we always observed more shad in the orifice-
type regulating pools of the north ladder than we did in the
slot-type regulating pools of the south ladder. Since about
equal numbers Qf shad ascended the two ladders during the
season (approximately 52,900 were counted in the north ladder
and 50,500 were counted in the south ladder), it appears that
the slot-type baffles in the regulating scction of the south
ladder passed shad nmore effectively than the orifice-tvpe
baffles in the regulating scction of the north ladder,

Some shad were ;bserved in the pools of the north
regulating section when testing resumed 1n September, but

none were scen in the south regulating section,
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Fall tests, September 9 to 17.--Chinook salmon,

steclhcad trout and ccho salmon, comprised the salmonid species
tested during nine days of the fall run (Table 4). "Other"
species included suckers, chiselmouth, shiners, and carp. A

16-hour test period was used in these- tests. Counting began

at 4:00 a.m, and terminated at 8:00 p.m. The counting gate at

the Corps station remained open throughout the day but was

closed at night.

Counts indicate that many of the fish that passed

~welr 248 were not seen by the observers. During the 9-day

test period 59,009 fish were counted at slot 33 but only

54,848 were tallied at weir 248 (Table 1). The counts also

indicate that sone of the sﬁlmonids that passed siot 33

were probably misidentified and counted as "other" species -

8,543 "other'" species were counted at slot 33 but cnly 6,421

were countéd at the Corps station. Therc were many jack chinook

and coho salmon ascending the ladder during these tests

(Table 4) and it is quite possible that many of these small

fish were identified as "other" species at slot 33 and weir 248,
Average proportions of salmonids and "other" species

passing through the regﬁlating section during the 9-day series

of tests were 97.3 and 286.6 percent respectively (Table §5).

Proportions of salmonids and "other' species completing the

55-pool overflow section were 91.8 and 46.4 percent respectively.
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A comparison of the combined counts of all species at each
station (total columns, Table 5) indicate that fish
asccnded the regulating section as well as they did the
overflow section of the ladder --.proportions completing

the two sections during the test periods were 107.6 percent

~and 87.2 percent respectively.

Passage Patterns and Rates of Passage

-

The performances of fish in the regulating and
overflow sections of the ladder were furthcr examined by
graphic comparisons and statistical énalysis of passage
patterns at the Corps, weif 248, and slot 33 counting staticns.

Graphic comparisons of passage patterns.--Graphic

comparisons werc made by plotting the daily counts at the
Corps station, weir_248, and slot 33 at 30-minute intervals.
Tests made on conéccutive days were combined and 30-minute
counts were expressed as percentages of the combined daily
Coﬁnts‘(%igures 11-19). Comparisons of passagc patterns for

the three count stations indicate that salmonids, shad, and-

other specics ascended the regulating scction of the ladder

as well as they did the overflow section. Passage curves for

salmonids were generally quite similar at all threce stations,

‘Passage curves for shad at weir 248 and slot 33 werc similar

but diffecred somewhat from those at the Corps station (Figures

/

16-18). The curves indicate that shad entered the ladder later
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Figure 16 .--Passage patterns of salmonids, shad, and other species at three counting

staticens in the south fish laddexr during tests from July 7 to 11.
(Appendix tables A-15 to A-19) werc combined and percentages of

the five days

Counts for

the total numbers of fish counted at each station (n) were plotted at 30-minute

intervals,
July 11,

Counting period extended from 4 a.m, fP,s.t.) July 7 to 8 p.m,
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in the dav and ascended the ladder somewhat slower than
salmonids. Comparisons of the passage curves for other
specics indicate that many of thelfish that were counted at
the Corps station failed to reacﬁ weir 248 by the end of the
day. Curves at weir 248 and sloct 33-indicate, however, that
there was no serious delay in the passage of these species
through the regulating section,

The serrated shape of the passage curves for the
Corps station prior to July 1 reflect the effect of closing
the passage gate during the counters 10-minute rest periods,

Statistical analvsis of passage patterns--Analyses

of the fish passage in the regulating and overflow secctions$

of the south ladder were based on cumulative distribution
curves prepared from daily counts at the Corps station, weir
248, and slot 33. These cumulative distribution curves have

an S-shaped form composed of a curved initial portion, an
essentially straight central portion, and a curved terminal
portion (Figure 20). The central portion of the curve (between
the 20th and 80th perceﬁtile) provides the primary data usecd

in the statistical analysis of rates of passage in the various
sections of the ladder (Berry and Bqlmpnt, 1951). Only

salmonids and shad were included in the analyses. The early
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Schenatic diagram of passage patterns which
describe passage measurements given in
tables 6 and 7.

time in hours for i percentile at j count

Pij:
station
i=1: 20th percentile
i=2: 80th percentile
j=1: Ccrps of Engineers count station
j=2: count station at weir 248
j=3: count station at slot 33




morning counts (first 2 to 3 hours) were omitted when
preparing the daily passage curves for the counting s;ations
at weir 248 and slot 33 because these fish were already in
the ladder when the tcsts began, Some tests were omitted
because of imcomplete'counts or because there were two few
fish for the data to be comparable to the main fish runs.
Measurements from the central portion of the
curves wereg assembled for cach test used in thec analyses
(Figures 20, Tables 6 and 7), and these data were used to
compare the passage rates and distributions between all
combinations of counting stations. The data were uscd to
compute a U-statistic (Natrella, 1963) which represcnts
he change in rates of passage between the count stations,
Tests on salmonid data show that there was a
sighificant decrease in the rate of passage in the overflow
section of the ladder (between the Corps counting station

and weir 248), but in the regulating section (between weir

. 248 and slot 33) thecre was an increase in passage rate

(Table 8). The shad data show also a significant decreasec
in the rate of passage in the overflow section but only a
sight increcase in the regulating section (Table 8).
Passage thrcugh the entire ladder (Corps station
to slot 33) showed an overall rate increasc for salmonids

but a significant rate decrease for shad (Table 8). Passage



Table 6--Time at which the 20th and 80th percentiles occurred on
the cumulative passage curves for salmonids (Figure 20).
20th percentile 80th percentile

Corps Station Slot Corp Station Slot

Test of Ingr. 248 33 of Engr. 248 33

Date Station - Station

P11l P12 3 - P21 P22 P23
Hour Hour Hour , Hour Hour Hour
April 29 5.0 6.5 7.0 12.0 12.5 13.0
30 k.5 6.5 6.5 - 11.0 12.5 12.5

May 3 5.0 6.0 €.0 11.5 12.0 12.5
5 5.5 7.0 7.0 12.5 14.0 .0
6 7.5 8.0 7.5 13.0 1k.0 15.0

7 6.0 5.5 6.0 12.5 13.0 13.5
10 7.0 8.5 . 8.5 13.0 14.0 14.0

‘ 11 7.5 8.0 T.5" 13.0 14.0 k.0
June oh k.5 5.5 6.0 12.0 12.5 13.0
25 3.0 4.5 5.0 13.0 12.5 11.5

30 .5 5.5 5.5 13.0 - 13.0 13.0

July 1 5.0 6.0 5.5 12.0 13.0 13.5
2 4,5 5.5 5.5 13.0 13.5 13.5
7 7.0 6.5 T.5 13.0 1k.5 1.5

8 7.0 g.0 8.5 13. 15.5 15.5

9 10.5 11.0 11.0 17.0 i8.5 18.5

10 10.0 10.5 11.0 16.5 18.0 17.5

11 9.0 10.0 1C.0 16.5 17.5 17.5

13 6.0 7.0 6.0 12.5 4.0 14.5

14 5.5 5.5 5.5 12.5 13.0 13.5

15 5.0 5.5 5.5 13.0 14.0 k.5

16 5.0 5.5 €.0 12.0 13.0 13.5

19 4.0 .5 5.0 11.5 12.5 13.0

20 4.0 5.0 5.5 11.0 12.5 13.0

21 L.s5 €.0 ¢.0 11.0 13.0 13.5

22 5.0 “ 5.5 5.5 11.5 13.0 13.5

23 k.5 5.5 5.0 9.0 11.5 11.5
2k 4.5 6.5 6.5 11.0 4.0 4.0

Sept 9 3.0 4.0 h.5 11.0 11.5 11.5
10 3.0 o) 5.0 10.0 11.5 11.5

11 3.5 L5 5.5 9.5 11.5 11.5
12 3.0 .0 L.s5 9.5 11.0 11.0

13 3.0 L.0 %.5 10.0 11.0 11.5

14 3.5 3.5 .5 12.0 11.5 11.5

15 5.0 h.5 L.s 12.0 12.5 12.5
16 3.5 3.5 k.o 11.5 11.5 11.0
17 4.5 4.0 5.0 10.5 11.5 12.0
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Table 7—Tizse at which the 20th and 80th percentiles occurred on the
cumulative passage curves for shad (Figure 20).

20th percentile 80th percentile
2 Corps Station Slot Corps Station Slot
Test of Engr. 248 33 of Engr. 248 33
Date Station tation
P11 P12 P13 P21 P22 P23
Hour Hour Hour "Hour Hour Hour
July. 9 10.5 11.5 12.0 17.5 19.5 19.5
10 12.5 11.5 12.0 18.0 19,5 20,0
1 11.0 10,5 11.0 18.0 19.0 19,0
13 6.5 8.0 7.5 12,5 15.5 14.0
iV 45 7.0 7.0 12.0 14.0 4.5
15 25 8.5 7.0 13.0 15.5 145
16 5¢5 7.0 7.5 12,5 15.0 14.5
19 5.5 700 8.0 121'.0 1/+o5 1405
20 5.0 6.5 145 12.0 15.0 b
21 5.5 7.5 7.0 12.0 15.0 o5
22 8.0 8.0 6.5 13.5 15.0 14.5
23 600 705 4«5 1200 1500 l/+o5
2/ 6.0 8.5 75 12,0 15.0 1.5
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Table 8.—Results of statistical tests used to compare passage rates of
salmonids and shad in the overflow and regulating sections of
the south fish ladder at John Day Dam,

Species tation 2/ 1/
_ comparison Symbol d.f. (D1i-D2i) U Conclusion
tasted , ' at o =,05
Corps vs . - .
sta, 248 D11 vs D21 72 0.298  0.272 D11 # D21
Salmonids{ Cerps vs . o
slot 33 D12 vs D22 .. T2 0.243  0.308 D12 = D22
Sta, 248 vs . S ) o
slot 33 D13 vs D23 727 -0.0%1 0.162_ D13 = D23
Corps vs -
sta, 248 D11 vs D21 T 24 1.038 0.672 D11 ; D21
Shad Corps vs :
slot 33 D12 vs D22 24 1.028 0.747 D12 Z D22
Sta, 248 vs :
slot 33 D13 vs D23 24 1,077 0,716 D13 = D23

1/ HNatrella, 1963 (Szcticn 3-3.2 and Table 4-4),

2/ DIl = P12 - P11
D12 = P13 - P11
D13 = P13 - P12
D21 = P22 - P2l
D22 = F23 - P21
D23 = P23 -~ P22



35

of salmonids through the regulating section accelerated
more than enough to offsef the slower passage through .the
overflow section of the ladder. Shad passage was also
faster through the regulating sectidn but the increased
rate was not cnough to offset the sléwer>passage through

the overflow section,

Passage at Night

Since counting was generally performed only during
the daylight hours our counts at slot 33 do not represent the
total number of fish that ascended the ladders on test days.
Night counting was performed on several occasions to determine_
what prorortion of fish ascended the ladder after we termina-
ted our daily tests. One count was made during the spring
tests- wiien the Corﬁs counting gate waé closed (fish passage
blocked) at night and the others were made during the summer

before and after the Corps began leaving the gate at the

counting station open at night.

The first night count was performed on Mavy 5, The
counting pecriod extended from 4 a.m, May 5 to 4 p.m. Mav 6,

The gate at the Corps station was closed from 8 p.m. May §

‘to 4 a.m, May 6. The next four night counts were performed

during the continuous counts that werc performed from 4 a.m.
July 7 to 8 p.m. July 11. The Corps counting gate was closed
during the nights of July 7 and 8 but was open during the

night of July 9 and 10.
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The last night count was made on July 24, The test
period extended from 4 a.m., July 24 to 4 a,m., July 25,

Comparisons of the counts nade during these 24-hour
tests (Table 9) iilus rate that night passage varied between

species and counting stations. There was generally a net

upstream passage at weir 248 and slot 33 and there was both

upstrean and downstrean passage at the Corps station,

During the three tests in which night counts were
made at the Corps station there was a net upstream count of
12,037 salronids during the day (4 a.m. to 8 p.m.,) and a net
upstream count of 122 salmonids (1.0 percent of the day count)
during the night (Table 9), Conversecly an average of 12,7
percent of the shad that passed upstream during the day in
these tests passcd downstream during the night, Net upstrean
and downstream counts were 5,202 and 661 respectively. "Other"
species were not consistent. In two of the tests. there was a.

net downstream passage and in the third there was net upstrean

passage during the night., Net passage, cxpressed as proportions

of the day counts, ranged from 26.5 percent downstream to 12.5
percent upstrecan.

There was nect upstrean passage of all species at
weir 248, Proportions of salmonids passing this station at
night during the six tests in July ranged from 6,3 to 9.5 per-
cent of the daytime count. Proportions of shad passing at
night ranged from 7.7 percent to 14.4 percent of the daytime

count and "other" specices ranged from 14.9 percent to 49.8



: C . *odressud
WEOIISUMOD 930Udp sonjua daljedou pue odussud weorlsdn 930UdP SINTUA DATITSO(
*anoy yoeo duranp polunod ssdviuosxod oyl pur (u) UOTIBIS YOwD IV POIUNOD YSTY
jo isqunu oy3z o3exisny[T sydexy 1T 031 . Lfnp jo (fwee p 03 twrtd g) siyuiu |
oy3 Sutranp - xdppeT YsTJy U3Inos dYl uT suoIjels JuTlUNOD 29Iyl AL YSTF JO ddesseJ--* TZ OINSTY

- -10C- ~06G- 106 -
—52- -82- q82- _
o S S L 0 R 0 . e T 0 =<
991 =N G = N S AN o
uoiiniS 3D . Jdgz udiioiS 3D 4¢3z 101 u.z / dgz nﬂJ
| SUNOH BORDISTI™D z
8 4 9 6 v ¢ 2 | o 8 L 8 6 v ¢ 2 i 0 8 L 3 ¢ ¥ ¢ 2 | =
4 T T T T v ) ¥ A e MU L | T i ] ﬂ.rv.t.\..!.rl.l[.lllf.t ¥ i { O Q
" dog - 105 —~
$2G=N 7 90 = N oS Sll =N 05 -
SR FARIET : B2 4194\ g2 IS muﬁ
-Gl 4G ~GL o
P =
L4 T Y I ¥ «O v s 7 i 7 ¥ v O — T T T 3 [ O o
/ [LE!(P.I..I;}‘.’/
/ ~G2 =<0z -163
Oig =N vl2 =N | ¥.G =N
€¢ 1618 -109 c€¢ 10{S - 0¢g cec 1018 - 0%
SY3IHIO 5L | AVHS Jou SQINOWTYS  -5s

)



37

‘ute 0oty = ‘uwrd p:g woxy (pexootq eSzsstd YSTY) POSOTO serm uorjers Surqunod sassutdug JO sdAIO) e 93D /T

2'0c 00T 997° G 7732 9t0° T 195°¢ G tST L’y (ATur) Tei0g

£¢e T6G  tee'e 13 e97 €99t A 617 LLEE 2=

0L = Ly = 0.9 6°2¢ Y21 LLE G'9Z - LST — €6 TC = 0T .
26 GOT  SYT'T 02 6TTL  96Y T°T - &6 = LS8 0T - 6 eoToods
6°95 07  S0L 6 €2 157 /T 6 -3 530
¢°8 54 €09 6°YT 00T 1.9 /T g =L Lmp

L2 € 01T 781 L 8¢ /T 9 =¢ L

L3 9t ey 6°0T SN Lfel = 199 T w0gCs (41ar0) TeI0L

7L €6 Tl VT g GRS°T g'or = 9% ~ 18L°T 6z ~ 2

0°1T TIT  €T0°T L*L OT  69¢°T 70T = LT~ T99°T TL ~ 0T

8°€ oY LS0°T 06 YT £29°T T8 = et~ 67T 0T ~ 6

6°2T 98 £39 6°2T 82T 966 /T 6 —8 - peyug
8¢t LE 062 . 20T 92 qe3 /T g =4 Lp

- 0 0 - 0 0 /T 9 =& Ly

G L 002t LLLIGL G°Z GLO'T Lo gl 0% Ak (£inp) T=10
[ Lée  Cil'¢ 9L 6Lz 289°¢ 90 12 L<aﬁm 62 ~ 72

1°9 Gee  0EE‘s €9 g9z 6027 | YT O 6L 09Y°6 1T - 0T

£°9 01z T4E°E €3 20T pevie L0 (44 05ee 0T - 6

7°6 92 8v6ee 96 Loz €glle /T 6 ~ 3 SPEUOUTES
Gl 26T 9g0¢e 9L 0T  Tee'T /T g =~ 4 Smp

§°e 9T 29 €9 ¥4 2L9 _ /T 9 =¢ Loy

yi (¢ (v) | (4) (v) ¥io(9) A<V

00T x g | |  fLeq 00T X g | 2udty feq 00T X g | 2udiy L2q

1yItu 3w 1893 Jnoy-2 Tudtu 3 9881 anoy-%g JYITR Je 1£8% INOU~7E

pojunos | Suranp poluUnood DPIUNOD | IUTIND PIIUNCD | pojunco| Jutanp posunoo

©3equadIsy| YSTI JO Jaqumy omeSooﬁmm YSTI J0 xoqumy | 93v4uscIsg| YSTJI JO JISULMYY
, . rrom _ cOﬁQspw.Mvacﬂoo

potaod 3urqumod syy Jupanp oFessvd weoaasdn psepeosoxs 2dwssud wmesazsumop 3eyy LFTudrs
senTeA SATYeZoU ~=-5qUNO0D Wedrlsdn 48U OIe SSNTBV) | °*S9581 INOUY-HZ XIS Juranp S2umed
(*uwce 00:7 o3 "ud Q0:g) usTU puw (‘w'd 0p:g 03 “we Q0iY) Lup usemieq gsuostredwong——*§ 97qv]



. : 38

percent of the daytime count (Table 9).

At slot 33 there was net upstream movement of
salmonids and shad during the six tests and, in all but one
of the tests, therc was a net upstrean passage of "other"”
species. Night passage, expressed as-proportions of the
9daytime counts during the six tests ranged from 2.5 percent
to 9.5 percent for salmonids, from73.8 percent to 12.9 percent
for shad, and from 7.0 percent downstream passage to 56.9
percent upstrcan passage for “other" species.

Comparisons of hourly counts at weir 248 and slot
33 during the night illustrate that most of the salmonids
and shad were counted during the first tweo hours (8 p.m. to
10 p.m.) of the counting period (Figure 21). Activity of
"other" species varied throughout the night at the two counting
stations. Hore fish were counted during the first hour (8 p.m.
to 9 p.q,)'than any other l-hour period, but, significant
numbers were also counted during other periods. Downstream
passage of shad at the Corps station neaked during the first
hour and declined thereafter. Downstrecam passage of "other"
species peaked between 12 p.m. and 1 a.m. Upstrcam passage
of salmonids pcaked during the first-hour and then continued

at a lower rate throughout the night (Figure 21).
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A comparison of early morning counts at weir 248 and
slot 33 clecarly indicate that some fish remained in the fish
ladder overnight and did not begin moving until daylight the

next morning. Counts generally increased abruptly about 4 a.m,

at both stations and gencrally as many or more fish were

tallied at weir 248 and slot 33 as were counted at the Corps

station at this time (Appendix tables A-15 to A-19).
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Downstream Passage

We assumed that if fish were experiencing difficulty
in negotiating the regulating éection there would be an un-
usually high percentage of fish falling back downstream at
weir 248. Our observations revealed that although the pro-
portions of fish falling back over weir 248 were gencrally
higher than the proportions falling back over weir 214 they
were in many instances lower than the proportions falling
back at the Corps counting station.

The percentages of salmonids passing downstream at
weir 248 were, with few exceptions, higher than the percentages
recorded at the Corps counting station and at weir 214, Average
percentages (based upon tests‘made during the spring, sumner,
and fall fish runs) were 7,5 percent at the Corps station,

4.1 percent at weir 214 and 16.4 percent at weir 248 (Table 10).
These observations indicate that salmonids were scmewhat more
reluctant to accept the transition from the overfall ladder

to the slot-type regulating section4than they were from the
Corps counting channel to the overfall ladder. Most of the
salmenids that fell back downstrcam over weir 248, however,

must have reascended the weir as the net upstream counts dt

the Corps station and slot 33 démonstrated that most of the
salmonids that passed the Corpslstation were countcd at slot

33.
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A comparison of the percentages of salmonids that
fell back downstrcam at weir 248 and slot 33 reveal that fall-
back activity increased at weir 248 during the season while '
it decreased at slot 33, We suspéct that these différences
in behavior may be related to changes-in forebay level, The
oforebay level averaged about 3.1 feet higher in the fall
tests than in the spring tests. The higher forebay increased
the flows through the slots and increased the depths of the
water in the pools of the regulating section. Salmonids may
have been more reluctant to pass thrdugh the illuminated
counting channel at slot 33 in the spring when the water level

was low (and thus fell back downstream more often}) than in

a3

the fall when the passage channel was deeper.,

Raising the forebay level did not affect the depth
of flow over weir 248, however, it did change flow conditions
in the pppl above the weir (podl 249) and flows through the
slots(iﬁ the baffle at the upstream end of pool 249. When
the férebay is low (spring ;ests) the regulating section docs
not furnish sufficient ﬁater to opcrate the overflow section
of the ladder so additional water must be introduced into pool
249, As the forebay rises (as in the fall tests) more water
came through the regulating scctioﬁ and the auxiliary water
input is reduced, The increased flow thiough the regulating

section in the fall created stronger surface currents in pool
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248 and it is believed that these stronger currents may have
increased the fallback activity at weir 248, The effect was
greater in the north side of weir 248 due to the wider slot

on the north side of the baffle immediately upstream from 248,
,Generally more salmonids fell back on'the.north side than the
south side of weir 248. Average proportions falling back
during the fall tests were 25.0 percent on the north and 18.9
perceﬁt on the south. In the spring tests the proportions weré
about equal ~«- 7.2 percent fell back on the north and 7.6 per-
cent fell back on the south side of the weir.

The changing forebay level did not seem to influence
the fallback activity of "other" species (suckers, saquawfish,
‘carp, etc.) at weir 248 and slot 33, Higher proportioﬁs of
these fish fell back at slot 23 than at weir 248. Average
proportions passing downstream during the tests werc 26.4
percent at the Corps station, 4.3 percent at weir 214, 12.8
percent at weir 248, and 32.2 percent at slot 33 (Table 10).

Smaller proportions of shad passed downstream at
welr 248 and slot 33 than salmonids or "other" species. Average
" proportions falling downstrecam during the entire series of
tests were 27.1 percent at the Corps station, 28.3 percent
at weir 214, and 7.0 percent at wveir 248, and 3.3 pcrcent at

slot 33 (Table 10).
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During tests performed from July 7 to 24, downstream
passage of shad was recorded by the Corps counter at their
station in the north fish ladder. This station is located
at the downstream end of the regulating section -- the same

location as weir 248 in the south ladder. Comparisons of the

percentages of downstream passage at these two stations

indicate that shad may have been more reluctant to pass
through the orifice-type control section on the north ladder
than the new slot-type control section in the south ladder.
Downstream passage out of the north (orifice-type) control
section was twice as grecat as downstream passage out of the
south (slot-type) control section, During the test period
17,918 shad were coﬁnted upstream and 5,017 were counted
downstream in the north ladder -- an average downstrean
passage of 28.0 percent. During the same period, 21,015 shad
were ccunted upstream and 2,168 were counted downstream in the
south lééder -- &n average downstrecam of only 10.3 percent.

In addition 1,241 dead shad drifted out of the north ladder
but few if any dead shad were counted downstream at weir 248
in the south ladder. It should be noted, however, that the
configurations of the counting stations were different and the
weir in the south ladder could have détcrred downstream passage

more than the slot-type passage in the north ladder.
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Downstream passages of "other" species (chiselmouth,
suckers, squawfish, carp, etc.) was less at ﬁeir 248 than
either the Corps station or slot 35 but somewhat greater thaﬁ
at weir 214. Average percentages of fish passing downstream
were: 26,4 at the Corps station, 4.3 percent at weir 214,
012.8 at weir 248 and 32.2 at slot 33 (Table 10).

Observations on Leaping

During the course of the study we observed many fish
leaping within the south ladder. This occurred frequently at
weir 248, Many fish lecaped over the weir from the pool below
and others leaped vertically from the pool above, Similar
behavior was noted at weir 214 when this station was in opera-
tion, Several of these fish landed on our temporary bridges
that spanned the fish ladder to provide access to the counting
stations on the north side of the ladder, These fish were
returnedvté the water when we were present, however, undoubtedly
several perished when there was no one on the fish ladder to
return them to the water, We removed three dead fish from the
bridge at weir 214 and three from the bridge at weir 248, Corps
personnel reportecd others that were removed from the bridges in

our absence.
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Although the various submerged paraphernalia that
was installed at the counting weirsv(metal grills, operating
rods and chains used to block the orifices) may have incited
some of the leaping at these sites it also»occurred within
other pools of the overflow and regulating sections of the
ladder., During our tests, 10 salmonids (chinook, coho and
steelhead trout) jumped out of the pool immediately above
welr elevation 248 and were stranded on ghe walkway between
the two guard fences. Another seven leaped out of various
pools of the regulating section between weir 248 and slot 33,
Some of thesc fish had to leap as high as 12 feet to clear
the wall of the fish ladder and the guard fence.

Only two fish, both jack chinooks, were observed
to have jumped out of the overflow section of the ladder
below weir 248. There were undoubtedly others that leaped
out, howevért and were not observed by our personnel.

| On two occasions during the fall tests we simultane-

ously monitored leaping in the regulating and overfall sections
of the ladder to determine if more jumping was occurring in the
regulating section than the overfall section of the ladder. One
observer was stationed on the dam at the upstream end of the
regulating section and the other was stationed on the walkway

at the turn pool just below weir, elevation 207 (Figure 5).
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From these vantage points the observers could see most of
the fish that leaped up from the pocls of the two sections
of the ladder., View of the regulating pools was somewhat
impaired by the height of the ba?fles'in the pools and it
is possible that some leaps in the control section were not

<

seen,

During these two series of observations, 25 leaps
were recorded in the overfall section between weir 207 and
248, and 11 were recorded in the regulating section between
weir 248»and slot 33, Those in the oVerflow section were more
or less evenly distributed throughout the entire secfion of the
ladder., Six out of the 11 observed in the regulating section
occurred within the first few pools of this section. On the
basis of these observations we conclude that the frequency of
leaping in the regulating section may be no greater than that
occurring in other sections of the ladder. It is possible,
however; that hydraulic conditions in the regulating pools
may cause the fish to leap higher than they do in the overflow
pools and the risk of jﬁmpiﬁg out of the ladéer might be
greater within the regulating section, especially when the
forebay is at near maximum level and the pool levels are high,
Most of the recorded instances of fish leaping out of the
upper controcl pools were in the fall when the pool levels

were high.
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We discovered one area within the control section
where leaping fish and lampreys were being trapped. This
was the pocket created by the diagonal wall in the northeast
corner of the pool.above weir 249 fFigure 3). Several
salmonids leaped over this wall and were trapped in this
)area. Several hundred dead lampreys were also removed from
this area. Apparently the lampreys entered through the
2-inch square drain hole at the bottom of the wall but were
unable to find their way out, This pocket should be filled

or screencd to prevent fish and lampreys from entering.

OBSERVATIONS RELATING TO THE CORPS OF ENGINEERSlFISH COURTS

.It has been noted that beginning July 1 the Corps of
Engincers left their counting gate open during the counter's
10-minute rest periods and used a factor to estimate number of
fish that passed the station during these periods. During the
shad run (July 9 to about August 15) they also left the gate
open at night but no factor was used to account for night |
passage. Our counts during these periocds have been tabulated
to demonstrate how lcaving the counting gate open may have

influenced the accuracy of the Corps' count,
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Factored Counts vs, Actual Counts

Comparisons between the Corps' factored counts and
our actual counts during the 26 days that we counted. at the |
Corps station indicate that there wasblittle disparity between
actual and factored counts (Table 11): The Corps' factored
:Eounts of salmonids ranged from 3.7 percent lower to 2.2 per-
cent highgr than our actual counts, and factored counts of
shad ranged from 3.1 percent lower to 4.5 percent higher than
the actual counts. The total actuzl count of salmonids (Corps'
S0-minute counts plus our l0-minute counts during each day)
for the 26 days was 110,900. The Corps' factored count (S50-
ninute counts X 1.2) for this period was 110,692 - a difference
of 208 fish (Table 11). The actual count of shad at the Corps
station during a 17-day period was 35,147 and the Corps'

factored count was 35,028 -- a difference of only 119 fish,
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Effect of night passage upon the accuracy of Corps of

Engineers fish counts

Night counts were made on only three days during the
period that the gate at the Corps station was left open at
night, The results of these counts (Table 9) indicate that
‘the daily (4 a.m. to 8 p.m.) counts of salmonids that have
been reported by the Corps may be slightly lower than the
number that actually ascended the ladder. Conversely, the
daily shad count reported by the Corps for this period may
have been up to about 20 percent greatcr than the number that
actually ascended the ladder (Table 11).

It appears that downs tream passage of shad at night
at the Corps station will be a continuing problem in the south
ladder, and the Corps will probably confinue to leave the
counting gate open at night during the shad run, If so, it
would seem advisable to perform night counts in 1972 to arrive
at a faééér that could be applied to day counts to compensate
for night passage. This would also. apply to the north ladder,
however, our counts at weir 248 indicate that the problem of
downstream passage at the Corps station in the north ladder
may be alleviated by installation of the new slot-type regula-.
ting section. The north ladder counting station will be located
at the downstream end of the regulating scction and our
observations indicate that downstream passage of-shad at this
site may be considerably less than the mid-ladder counting

station in the south ladder.
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SUMMARY AND CONQLUSIONS

The reluctance of shad to'pass through the
orifice-tvpe baffles in the flow regulating sections of the
John Day fish ladders necessitated the redesign of these
facilities. Coordinated studies were.initiated in 1969 by
‘the Corps of Engineers and the Bureau of Commercial Fisheries
(now Naticnal Marine Fisheries Service) to devciop satis~
factory regulating sections for the two fish ladders at John
Day Dam, H?draulic aspects of new designs were studied in
models at the Corps' Bonneville Hydraulic Laboratory and
fish bechavior was studied by N.M.F.S. in full scale structures
at the Fisheries Laboratory at Eonncville. After testing
several designs the Corps rccommended slot-type baffles for
the regulating scctions of the John Day ladders. Laboratory
tests indicated that this type of regulating ladder (designed
by the Corps as Plan E) would provide satisfactory flow
regulatibh and satisfactory fish passage was achiceved in a
i2-pool segnent of this ladder at the Fisheries Laboratory. -

With concurrence of State and Federal fisheries
agencies the Plan E design was installed in the regulating
section of the south fish ladder at John Day Dam during the
winter of 1970. Modification of the north ladder was to be
deferred until the south-ladder installation could be evalu-
ated, An cvaluation study was made by N,M,F.S. under contract

with the Corps of Enginecrs during the 1971 fish runs.
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The primary objective of the evaluation study was
to determine if the new regulating section would satisfac-
torily pass shad and other migfato&y species of fish that
ascended the John Day ladders. Speciai counting stations
were installed to monitor fishipassage in the regulating
and overflow sections of the ladder, and daily counts at
these stations were used to determine the relative efficiency
of the new regulating section. From our observations of the
behavior and performance of fish in the south ladder we have
concluded that:
(1) The slot-type regulating section will satiéfactorily
pass the various species of fish that ascend the John
Day fish ladders. An average of $4.4 percent of the
salmonids (includes chinook salmon, sockeye salmon,
coho salmron, and steclhead trout), 73.1 percent of
~the shad, 91.7 percent of other species (suckers,
squawfish, carp, chiselmouth, etc.) that were counted
at the Corps‘station (lower end of the ladder) com-
pleted their aﬁéent of the ovcrflo@ and regulating
sections of the ladder during our test periods.
Observations indicated that these fish ascend the
regulating section as well as they did the overflow
section of the ladder. We were unablc to evaluate
lamprey passage through the regulating section but

lanmpreys were observed passing upstrcam at slot 33.
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Daily passage data at three counting stations in
the ladder were analyzed statistically to compare
salmonid and shad rates of passage in the overflow
and regulating sectibns. Cumulative distributions
of counts at each station formed passage patterns
from which rates of passapge werec measured and
compared. Results of statistical tests showed
that the rate of salmon passage decreased in the
overflow section of the ladder but increased in thé
regulating section. Shad showed essentially the
same results as salmon expeét that passage through

the entire ladder was slower.
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Leaving the passage channel open at the Corps'
counting station during the counter's rest periods
had little effecct upon the éccuracy of the'Corps
counts, There was little diéparity between daily
counts resulting from continuous observations and
those derived by multiplying the Corps' 50-ninute
counts by 1.2 (the‘factor used to compensate for
the 10-minute non-counting period).

Leaving the passage channel‘open and the counting
station unattended at night (8 p.m. to 4 a.m.) may
result in exaggerated shad counts at .John Day Dam
unless a factor is applied to compensate for night
passage. Fcw counts were made at night, howevér,
these indicated that significant numbers (up to

19 percent) of the shad that were counted upstrean
during the day may pass back downstrean at night,.
From the standpoint of fish passage we recommend
leaving the counting station open at night through-
out the year,and thhat night factors be derived by

sanple counting to compensate f{or night passage.
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Some salmonids and many lampreys have become trapped
behind the concrete wall in the northeast corner of
the pool just above weir.249 (Figure 3). The saimon
leap into this area and lampreys evidently enter
through the 2" square drain at the bottom of the
wall; We recommend the void behind this wall be
filled or the opcnings at the top and bottom: be
screened to prevent fish and lanpreys from entering.
The cover on the top should be sloped so that if a
fish leaps up on the top it will slide back into

the water.

Scveral salmnonids lcaped out of the pools of the
regulating section during the tests. Although
observations indicated that leaping was probably

no more frequent in the regulating section than the
overflow section of the ladder, the risk of fish
leaping out cof the ladder may be greater in the
regulating section than the overflow scction of the
ladder, The regulating sections of the two ladders
should be inspected periodically during the 1972
salmon runs to determinc if remedial measures will
be rcquired to prevent fish from leaping out of the

repulating sections.
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.l? i 2.00i3s 3neCiss rontds species nonids species

0:30 Atte

3102

1:30

2103

2:30

513

2132

§:29 . 2

539 12 0 - b - 14 o] 0 0 G 0 Q 2 ]
Bed0 13 0 - 1 12 4] 4] 3 3 -1 0 b 2
5:3n 3 0 o z 9 9 y b 8 0 2 16
5400 3 3 3 b i 0 0 L 7 0 1 ]
FASA 6 0 (H 12 12 ¢ 2 12 8 0 5 13
7:00 13 0 0 13 17 0 2 19 12 s} 7 i3
720 33 0 7 L5 19 ) 5 13 17 0 2 17
3:20 St 0 - 2 92 5 ] |3 9 23 3 1 2
R:30 149 0 2 iL3 6 hy -1 5 8 o} 5 13
G 00 133 0 7 15 23 ¢ ky 32 8 0 1 3
G230 173 o] 7 1) 69 G 2 62 15 ol 1 16
100 163 3 15 35 21 4] 11 132 ub by} 5 51
15:2) 151 J Iy 175 115 o} 9 1k 63 0 5 T
11520 15% 0 13 156 127 J 12 133 B o] 13 22
1::39 134 0 15 51 1753 0 i3 191 i1 9 L 115
12:90 nosn 653 o] 1 70 133 o] 8 141 1.3 J 2 151
12:30 pema 63 Q 16 35 129 3 1y 14z 157 0 2 G
1202 73 ¢ z3 150 157 0 22 177 147 9 7 154
130 54 0 3 57 L9 2 20 163 153 S 153
2:99 23 G 0 ] i 4] i 1G4 1#2 Q & 135
2:30 54 D - 2 Y &0 u] 17 i 117 3 5 123
2:2 104 i 15 I‘? 72 Q 21 g5 g b L s
S50 iey 0 - 5 119 5 b} z 79 71 8 9 Bj
k200 &l 0 1 12 < Q 2} 38 72 0 9 81
330 gb o] 7 93 73 ¢] L5 124 53 3J il Ly
5:09 33 0 13 43 120 0 19 135 Te 2 & 73
5179 31 0 1% 9u 39 0 25 2y as ] g oY
563 9y o] 13 107 . 73 0 4o 115 %% 9 13 149
613) 76 o} f 83 72 C 22 G2 19 ] 7 56
7109 z 9 12 45 £5 5 25 2 H ) 7 81
T30 5 2 12 55 72 0 2y 9y %7 2 15 £35
LX) 0 0 0 0 25 0 5 33 17 0 3 h
8:5)

Ge 2D

G255
10:0)
13:20
11:0D
11:2%
12:33 nidnizhi

Toiel 231 o) 197 2513 2162 0 36 2oy | 227% 0 H 2222
1/ Ceros of frineers coonfing Sioticn wes clesnd (Fisn cosaiie bluchasd ental 4e20 sl aring

caunterts Jleminuds res! moracuz, ann aflter 333 e



Teble A-2..Nct unstream ccunts of §ish (number counted upstresm less number counted dornsireen)
et three stztions withia tre south Fish ledder et Jonn Day Dem during a l4-hour

period, foril 33, 1971.
than uvostrean.

Nezative values siznify tnat more fish pessed ZJownstreeom

Feminute C.ste stetion |/ Feir, elevation 2u3 Slot 33

interval Sa1- Snzd  Oiher Tetel [Sal- Sned Oiner Tofel | Sal- Shed Otaer Total
fgjé?é.ff' amnids species -oni 35 soecies moni s Species

0:3) a.m. ’

23D

1:3)

2193

2:3)

3: 00 -

330

L30d ‘

42359 .4 0 67 71 1 0 0 1 3 0 1

5:00 3 0 18 21 9 0 6 15 1 o} 2

5120 15 0 3 18 15 0 0 16 2L 0 1 )
6:00 6 0 6 12 17 0 1 18 59 0 9 5
6:70 9 0 11 23 11 0 k 15 36 0 5 it
7:00 £3 0 10 13 12 .0 3 15 3 0 11 41
7:3D 87 0 5 92 19 0 0 19 13 0 17 %3
8:00 104 o] 1 125 17 0 6 2 17 0 3 26
8:%0 125 0 6 151 25 0 12 57 19 0 2 21
9:02 19? 0 7 lib 63 0 12 78 4 0 19 Ly
9:30 127 9 2 153 | sl 0 8 e9 3 0 7 57
10: 123 0 11 135 30 0 21 101 31 0 1 92
19:30 136 0 3 17| 1 0 513 97 a oo 10l
11:00 ¢z 0 2 £5 1 124 ¢ 20 1l 2y ) 15 133
11:350 271 0 11 Yy 117 5 13 127 11 0 13 124
12:99 noan 141 0 16 57 147 Y 17 158y 83 h] 14 102
12:%0 o, 121 0 L7 143 162 2 1€ 173 123 0 17 115
1:00 3 0 25 63 157 e 25 192 15y 0 7 143
123 [P ] 62 [3: 152 3 2] 1572 164 2 11 173
7:00 91 0 37 123 150 2 75 125 153 J 3 1€y
2330 157 J 1% 125 73 0 13 Gl 151 o 17 153
3192 153 0 26 132 cé 3 7 &3 112 o 17 133
5: 350 122 0 23 15 52 0 6 53 76 0 17 93
42750 s 0 Pah G- 59 0 S 53 61 0 17 73
433 47 9 69 124 1 113 0 27 1L 101 3 % 137
5203 L7 4] 22 ) 154 0 y3 22 ¥4 2 35 32
5133 71 2 82 1572 11 n ib) 149 157 0 7 14y,
6292 25 0 13 £3 a3 0 yl1 123 133 g 2 1S
6539 134 9 191 13| 55 9 53 13E 7l J 2 171
7:09 23 0 &, 93 42 ) 62 135 €2 9 22 T4
7:30 2 0 ¥ 1i5 ~32 0 51 63 L6 0 12 e3
8:09 1 0 12 13 23 ] 2y W 31 ] 7 33
8:50

9:99

9:33
10:00
10:3)
11:2)
11:3)
12:9) miinight

Totel 2471 0 276 a7 ) 2337 a3 597 2934 | P32y 3 453 2732
1/ Caros of Lrlincers veund ing stobtion ses closed (s pasaese bledwnd) unlii 310 alone, durieg

N

B
counder's Lieniru’s rest pericis, enad of fer 8379 p.m.
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Teble A-5..het upstreemn caunts cf fish (runber caunted upstrean less rumter counted dewnstream)
at three stetics vithin t e scutn Figh ledcer ot John Dey Dea during o 20-hour

pericd, Key 5, 1971. Nezative velues signify that more fish passed cownstreom
thzn unstreen.
30-minute (.E. statien 1/ Weir, elevatior 248 Stet 22
interval Koo Sag Otner  Tofel [S2l-  Shad  Otner Tolel|Sal-  Shad DOfer Totel
B.5.i.7 mari 33 species nonids specias monids species
0137 .M.
1:30
123D
2:3)
2t3)
3:30
3:30
L:00
L2350 2 0 -10 -3 Y a 1 5 1 0 1 2
913 -1 0 -1 -3 2 0 2 i 1 J 2 3
5:332 1 3 -1 0 5 0 -1 5 12 0 0 12
6290 1 0 1 2 6 0 0 6 il 0 2 13
6:29 Y 0 1 b L B 2 6 1y 9] 6 20
7109 6 0 3 9 7 (o] 3 13 15 0 1 16
7:39 11 0 2 13 6 .0 - 5 5 0 1 é
2:0) 1] 0 0 11 £ 0 1 7 2 4] 5 7
B8:353 >3 0 -7 2 L 0 =2 2 Yy 0 3 7
G: 00 2] (4] -1 20 9 0 Y 13 7 ] 6 13
G:352 kb 9 -k L2 15 0 7 22 i 0 6 19
13209 39 0 11 59 17 0 0 17 22 0 -1 Z
19:33 L7 a 3 55 23 0 0 23 15 0 -1 15
11502 Ly 0 5 LG 27 0 -1 24 21 0 7 el
it:05 4i 0 -7 Zi 57 0 1 73 >4 C 7 H
12:99 naoa i7 0 -2 15 2l 0 5 23 39 g 6 L5
2530 pene 57 Q -2 55 27 3 3 25 31 0 5 75
1:23 bes -2 21 z1 4} Y ol 29 o 12 ]
i3 24 o -4 23 55 0 1 4 39 ) P 32
227 15 0 -1 23 ) 5 35 34 i) 3 53
2:3) 5d 0 -i7 15 i3 0 0 15 19 Q 5 24
3:30 15 0 -9 L u7 J J Ly 17 2 1l 21
312) T8y 0 -3 51 29 0 5 32 32 o] g %3
§:00 ) 0 -5 23 27 Q o] 27 51 0 7 L
L2375 79 0 -1 75 23 o} -1 22 i 0 Y i)
£:7) 19 J 3 22 Wo 0 0 L3 25 J -] 24
5:30 35 o -6 23 55 ] 0 z3 15 0 Y 12
6193 i7 0 - i 15 75 2 a =5 228 o] 1 23
617 29 Q 2 =i L3 2 ) L5 29 0 3 29
7:20 P c -7 7 25 J 1 b i1 0 5 L6
7:20 1% 0 7 7 22 0 1 25 21 ) 3 23
3:30 2 0 0 pa 17 ) 0 17 27 0 a 27
g:0 12 0 1 15 5 Q0 } 6
9100 14 0 0 1y 5 9 4] 5
2: 50 Y 0 0 Y i 0 0 L
17209 5 3 0 5 -2 0 1 -]
1J:32 2 V] 1 = 2 Q c 2
11203 J 7 ¢] 0 0 o] 3 6]
1132) i 2 1 Z 1 0 0 1
12160 mignighit 5 c - 4] 2 i 0 3 i
Tolel BI5 0] -1 e 7ia 3 ¥l 57 653 ¢ 112 778
_L’ Corpa ¢ bnzinesrs coeont s Stoticn was Cinizg VDo prssens bielwcdd wntie L300 wory, curin
Counter' s 1hangme oot poric.s, ond el ler 5120 Do



Tzole A-H..Net vostreea counts of fish (mm.bpr counted upstreem less rumber counted Ceenstreen)
=t toree stelions withim the sewth fish ladder 2t Jeon Toy Dem osurirg & 20-hour
periad, day &, 1971. helative volues signify *at mcre Fizh psssed zownsireem
t~an upsireen.

: oo sietieey iF beir i eLS Siat %7

H Sel- Shad  Other  Totel | Lei- Oiner  Total|sal- Shad  Diner Total
IS IELaY Febs srecies ) LRI 33ecice LSS sgecies

a1 A < 2 - 2 < n 0 D o
1230 i 3 2 i 3 c i i
1:73 0 0 0 8] 3 ) 9 c
230 0 0 0 0 J 2 1 i
Z1R0 0 0 2 2 C 0 -2 -2
232 2 o 2 2 0 ] 2 2
3332 | 0 o . 1 0 8] 0 .
02 1 0 0 i 1 2 -1 0
4:73 12 o 2 14 3 3 -4 -1 1 2 0 1
5:20 1 0 0 1 3 0 9 3 2 0 0 2
5:40 0 0 0 0 4 o -1 3 9 0 -1 3
5:20 Y 0 0 1 4 4] 2 A 25 3 2 >
5:29 11 0 ) 11 19 2 0 19 15 0 3 18
7¢30 L 0 G Y 12 0 3 1% 21 0 0 21
N 15 0 1 lir 10 -0 -1 9 14 8] 0 14
a:0 11 0 0 11 6" Y] 0 6 8 0 -1 7
8:%) 29 3 0 20 L 0 3 7 12 0 2 12
Q:33 10 0 0 13 3 0 i g 22 0 1 23
G:22 L2 o] 2 I it o) 2 1£¢ 13 3 1 it
13:G3 (4 0 2 Py 5 J i 26 23 8] -1 22
10: 22 17 0 y 2i 21 0 0 2i 6 J L 22
11239 20 0 3 3 1L 0 1 134 27 0 1 23
11255 L a -1 L5 o ¢ 0 2. 2% o 0 23
12z falete! 23 o] 2 P 2y 0 0 2u 16 0 4] 16
12:22 pem. 52 0 0. 52 22 4] 1 2 ) 0 2 27
i 20 5 1 4 =5 0 1 26 ) Y 3 %
it 7% 9 5 [P i3 2 ] iz i2 3 -1 13
2t 51 0 3 T 23 2 -1 27 23 ) 1 22
e 52 3 =2 3 57 0 0 i 23 ) i 21
5 1%, o] -2 55 3 J 2 25 4 G L =3
% 77 2 3 i7 5 o 9 b3 23 e i zi
H b3 g 5 i 73 Q 3 23 L7 0 8 L7
L2 22 0. -2 23 53 0 2 i H1 0 5 6%
3003 25 0 2 n o7 3 l £s &7 4] e 67
5172 49 c 6 55 b ] i %5 67 Q 4 71
é:59 17 0 1 1€ . L1 Q 0 Wi 31 0 Pl 7L
6:23 15 9 -3 12| &0 -1 B R ios
7:07 5 0 2 7 2! 2 0 2i 5% 0 1 oy
T:¥G 17 0 0 17 5 S 2 17 22 0 2 2y
8:32 3 0 0 z 14 9 7 19 73 0 2 52
§:30

9:G9

370

10:00

15226
1ist0

11220

12:40 midnignd

toizl 42 o =9 87z 722 c 2u 78 895 0 Ls 9u3

i/ Carrs o Erzin
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Table A-10..Net upstreem counts o Fizn {numter canted upstresm less number caunted downstrean)
at three staticns vithin the scuth fisn ladder zt Jonn Cay Cem during e 1é-hour
veriod, June 2i, 1571.. Negetive velues sienify ti-et more ish passed downstream
tran upsireezn,

30-mirute C.E. station 1/ Wweir, elevedion 243 Siot 23

L erun

irervel . [sel- Snad Otrer TotailSal-  Shud  Cfrer Tatel [Sal-  Shed  Other  Totel
WA nunids tpecies meni ds species monids species

(023D a.me )

1:02

1:30

2: %0

5

3:00

320

4392

L:%D 12 0 8] 9 5 0 19 24 3 0 2% 35
5:09 6 0 27 5% 4 2 16 20 8 ) 2 23
5:70 4 0 33 57 Y 0 2y 28 2 a6 19
5:3) 3 0 7 19 8 0 16 2y 2 0 L2 Ih
6235 32 0 12 4 8 0 L7 59 7 0 47 o4
7:08 11 0 0 11 8 0 3 5 13 4 43 56
7:39 43 ] 6 oY 13 0 51 by 5 0 31 36
8:50 27 0 15 o 14 0 61 5 2 2 49 7
9:70 78 0 Y 32 11 =2 4 45 24 3 59 &2
Q:C2 33 0 6 Yk 29 9 z 6 39 0 26 56
9:20 cs J 2 57 23 2 23 &b z 2 57 99
10:C0 32 0 9 53 o 2 52 83 L6 0 &2 103
12:39 56 0 22 74 27 0 17 4 5Y4 o 39 93
11:02 29 n 0 25 22 ¢ 23 52 51 ¢ b4 s
11:30 85 2 1 59 35 0 2y 87 za ) L7 an
12:20 noen 35 0 12 LS 2b a 52 “3 %3 J 32 72
12233 o [¥] 2 24 97 40 0 2y by 31 2 27 66
1:C0 €é a i 30 41 0 Zi 62 en 0 k1 9l
1:20 £9 2 1y 21y 42 0 29 71 i1 2 23 &9
2:00 13 2 123 1€ Ll v} 33 79 £2 0 27 39
2:3) 59 0 237 2% 45 0 9 54 53 2 %% 9k
3202 5 2 149 215 15 2 6 2l I S 29 30
3:25 52 a 2= 2h 29 2 5 Zh 29 ) 27 ¢
420 . 21 C tLe 1£1 29 0 5 Sy 16 0 26 y2
432 4 1 71 221 29 0 6 2 L3 0 17 5
5:20 21 C 149 172 %% 0 15 51 L0 0 2y 7%
5:20 60 1 219 2:0 26 0 b2 - 78 54 0 50015
6:00 13 0 26y 2us 137 0 5° 77 5% B 115 163
£e30 Ly 0 57 4 17 v} 20 Lz 25 0 2% L0
7200 26 0 197 218 27 ¢ 51 74 % 2 200 226
135 1L -1 15k S 27 2 Y 85 15 9 15 21y
G2 3 g 26 g 13 v} 11 ley 25 J 116 151
3:%0 :

G: 32

9252
12:20
10:30
1::02
11:33
12:00 aichishi

Tovel 175 I 160 L73R7 762 % 127% 1275 3ol 0 1357 2373
17 Corps of Engireers coundirg station ves clesed {fish nessare blotked) until %:30 awn., durirg
ceunter's 1T-miroic rest perirous, and affer 2:00 oo
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Teble A-L..Net unstreem counts of Fish (nunber caunted uostrezm less munter counted dewnstream)
et three statiass wilnin the souih Fisk lecder at Jan Say Sem wiring o 1é-nour
parioc, Moy 4, 1971. MNegetive velves signify trzt ncre fish passed cownstrezn

then upstreen.

Zdemiruie Cofls station ) boir, eleveting 213 S51pt **
l:*,?"_’"}h Sal- Shed  Cirer  Tetzi|Sel-  3had  Ciher  Total|Sz1- Shed  Other Total
RER%RS ~rics soecies monids soecies wenids soecies
2:3) 2au.

12090

1:20

2: 20

PEL %

3:09)

3120

L:CO

IEEh} .7 0 -y 3 0 0 2 2 1 0 0 1
5290 2 0 L 3 3 0 2 5 7 0 2 9
£239 ! 0 -1 2 13 0 3 16 13 0 7 20
AEN ] 2 20 3 15 0 1 16 25 ) 10 %5
633G 2 0 1 3 11 0 4 5] 25 0 -1 24
7:00 L 0 1 5 10 o 1 11 17 0 3 22
Ti25 2 0 6 %2 7 0 4 11 7 9 7 1
£:00 14 9 5 21 7 3 12 29 11 9 3 19
7330 51 0 11 62 16 0 11 21 6 0 3 1L
9:42 43 0 2 55 15 2 11 2 5 0 4 3
9:30 1%9 0 7 L6 20 0 2u L 1t ) 11 25
10200 39 0 2 g2 32 0 25 57 14 0 g 25
10530 1%8 ) 2 1L0 43 Q 20 63 24 0 12 )
11200 " 9 i 72 ag 8 11 9% o 7 4 L
11530 1:8 0 3 157 65 0 25 11¢ 57 5 13 70
12260 naon 25 0 3 25 | 1oy 0 z1 125 z 0 12 6
12230 Dafe 102 0 8 111 115 0 33 157 % 0 12 135
1220 <6 0 19 7 11€ 0 37 155 1 122 o 19 139
1220 S7 o -2 o5 86 o 35 121 2% 0 12 107
2:00 10 0 -7 3% 59 0 29 119 gy 0 3 97
2: %) %% 0 16 1z &Y 0 6 110 % 0 5 8y
%09 25 0 - ¢ 19 2 0 15 77 I 0 25 155
72350 'L: 0 % 51 23 2 k 35 73 0 L 87
L2030 31 0 0 B " Uiscontirved countico 85 3 13 33
L2%g ) 1) 11 67 beccusze of nigh winds. 92 0 148 119
£:7) 2y 0 12 L6 72 ) 13, 33
5230 30 0 10 10 . gl 0 11 65
6: 00 2y 0 11 zZ5 35 0 15 50
6277, L3 0 15 5 L9 0 I 63
7:00 11 0 0 i1 i 0 12 L3
1135 25 0 -2 z 27 o 8 25
3:00 7 2 3 10 19 o} ? 21
5:%0

5100

9270

12230

10:50

11250

11:52

12400 midnight

T etz 1452 0 175 1635 _ 1541 9 320 17yl

17 Corns of Engincers counting stetien wis tles {fizh pessege blotked) until 4300 gam., during
coontarts 0-mirute rest perices, and &f fer Joo.



Teble A-13.. Net usstresa coonts of Tish (nunber cointed upstreon less mumber caunted desnstreen) ot four stations within the south Fish |eider
rezn than unstrean.

t Jonn Doy Uen during e lo-heur peried, July 1, 1971,

Hegulive velues signify that more Fish possed downst

i

C.E stetion ] Veir, eleve Veir, clevubion 219 Stot 32
ael- Shad Giteor 5al- Shad  Oiher Total [Sal- Shad Cther  Totul | Sal- Shed  Tiher Total
s SCOLICS Tontds sncGing aontds seCies nant s “eCing
Y LY 0 292 0 i 9 1 9 15 22 10 0 15 23
5 9 0 92 0 19 42 3 0 27 3 16 0 24 19
) 17 | 45 0 9 32 17 0 15 32 15 . 23 40
£ 2 0 L3 0 1 13 Y4 0 42 £6 12 0 33 51
o 29 1 55 9 7 13 13 Q L6 &y ) 0 It LY
7 3 1 T2 0 11 15 2l 0 &y 75 19 0 L3 62
7 1N 0 62 0 Y 235 P 0 L7 73 22 1 55 78
3 54 0] 80 0 [ z4 36 0 W6 82 19 0 Ly 63
8 Z4 1 24 34 1 19 4l 1] ~1 35 I 5 0 3 7
7 S1 3 15 69 0 12 20 bl 0 18 32 5 0 79 3
i 63 0 19 a7 2 29 53 22 ¢ L2 65 71 1 bl 124
0 71 0 2y 95 2 10 71 23 1 Al B3 LY 0 19 123
%] 0 L3 115 0 11 12 %3 0 L9 3l 54 0] 63 117
47 1 53 123 | 14 71 13 8] ul 125 L Q e 2y
25 Q %i 124 0 5 65 Lt a 15 62 55 0 43 93
107 0 W1 g 0 L 91 5y Q 43 102 27 1 57 75
122 1 63 115 C 15 8y 52 1 L1 Dy %2 L 37 73
1:02 of e ] 189 -1 25 90 €Yy 1y 39 117 17 2 29 80
117 71 1 {6 153 ! 12 T 95 ~1 57 151 63 0 34 a
2100 4 2 108 117 1 15 63 103 | w5 19 7 | 1y 112
2:5) 72 3 o2 0 1 52 99 0 7 116 93 2 3] 1124
310 é2 2 9 o] 14 76 y2 0 22 by 99 0 36 135
5137 &2 3 529 1 u5 101 65 1 %) 96 61 5 33 EE]
L:03 57 2 511 1 Bl 74 ©8 1 2y 8% &y 3 40 107
bt 7 79 5 Lay 2 57 108 54 ] 53 119 5 0 4l 116
q 63 L Y33 ] 90 132 4l -2 6% 105 L6 ? 32 39
€: 29 4% 4 555 3 2 63 1i6 60 3 10y 167 63 2 61 125
4130 nY 2 €32 335 1 &b 102 5% 3 127 133 63 2 97 162
(229 5] o} L3y 29 It 52 5 61 1 1y7 209 49 L 154 207
7:97 18 2 534 25 0 45 7e 77 2 233 312 b 4 154 252
7250 20 Y 465 15 0 £ 68 43 0 23y 327 72 1 27 29
2:10 11 0 82 6 1 37 Ly 9 2 136 17 33 0 62 95
8:3)
2:3)
2: 19
15:0
102 %
11:90
11:39
12:99 midnight
Toiel 1777 LY 5332 7202 77 20 |25 2022 11472 27 20u5 35ty 157y 29 1815 418
v/ &pp




Teble A-Il.. Net upstrezn counts of [ish (pumber counied upstream less number counded duanstrecn ) &t Four stations witnin the south fish |adder
et Jon Day Dan curing 3 16-heur rnﬂ.oa. July 2, 1971. MKegative velues signily that mere Mish psssed cownstream then wpsireenm.
mm-uuﬂmma C.E. stztion 1/ veir, elavaiian 21 Yeic . eleyation 248 : Sint 33
s oode Sole Shad Tetol | Sel- thad | Ofher  Totai|Sal- Shad  Uiher  Tetlal | Sel- Shad Tatal
.) renids snncies Toni s \ ronids snecics aonids

D1E) pas.

1100

1:30

2:70

2:3

20 _

3:%) .
i 23 1 259 293 2 0 8 19 14 4] 3 107 15 0 95 110
< 13 0 108 12] 20 0 5 35 6 0 92 23 i i 173 195
) 12 0 43 60 13 0 1y 27 16 0 94 110 19 0 232 242
¢ 18 i €1 80 0 0 11 1 20 0 8y 134 3 0 155 186
6 13 0 59 72 23 0 17 10 18 0 g1 93 27 0 185 237
7 ) 0 23 5y 10 0 7 H 17 0 116 123 16 0 154 170
T 29 2 L2 85 20 a 7 27 1% 0 76 Q2 2% 1 _wo 17y
EHY 63 2 35 139 23 0 23 sl | 22 0 81 103 el 1 149 17y
R 30 17 2 17 o4 W7 0 2 L9 33 ¢ m\ 1 23 1 202 22
Q) 8y 1 23 12 57 0 il 68 L3 0 13 186 23 Q 172 192
9: 30 T4 1 30 105 53 o] z 82 77 0 ow 163 L6 0] 11y 140
£:99 6l 0 ol 99 SY 0 1 63 76 0 153 23y 119 0 5 21y
0270 55 1 Y7 103 =) 0. 1% 6% 61 9 1! 202 a9 0 137 276
Y= 76 2 45 124 W2 8] 12 5y b 0 a5 170 67 0 152 219
. 33 1 L4 34 s 0 3 58 5% 0 95 154 67 ¢] 199 176
z no 77 0 3y 11 50 0 15 65 54 0 83 157 62 i 92 155
2 f u3 4] 27 10 Lh Q 1 L7 57 2 8y 123 L2 0 83 125
1= 12 1 43 54 23 0 12 o) 51 2 69 122 5T ] 78 135
1232 b7 3 61 111 12 0 9 21 47 0 g 9 N 1 yl 106
2:5 55 0 52 167 13 0 19 2 23 0 g5 12% an 1 9 164
2:33 7 5 52 Ty 15 1 9 25 10 0 9 13 31 1 65 97
%00 71 10 65 146 25 0 12 37 33 0 al 123 55 1 67 123
Z: 3 53 2 51 1c4 3% 1 19 53 51 1 66 93 b1 0 87 121
b0} 65 14 53 137 32 6 2¢ b By 1 20 65 by 1 53 133
L322 % 10 69 157 25 9 4 69 3 4 57 73 L3 1 67 111
5:0 81 12 &4 177 26 b 25 €7 39 ! L6 89 7 0 76 123
£:39 83 9 104 201 29 19 2 61 63 1 53 117 57 L 105 16y
b:29 109 6 193 03 23 11 17 66 61 y &9 125 58 2 26 146
(%) 63 2 212 232 22 15 18 65 61 1 118 132 73 3 81 154
T: 0 63 10 223 205 kl Y 12 57 12 1 N 157 57 19 82 15
713 54 5 20y 243 2y 4 25 b3 5% 3 191 162 65 23 11 159
2:20 18 5 9y 117 20 4 . 29 53 70 3 117 192 62 4 33 99
Qa2 .

m"\w

1:39 .

12:07

15:22

11:80)

11:%D

12:7) aidnicht

Total 1701 105 251y L322l 97 71 L76 1546 | 13hY 30 2833 4227 | 1430 66 256w 5110 .

! Lre Tuhle hal5,

-



Teble A-15..Net upstreem counts of fisn {nunber counted upsiream less number counted downstream)
at three stetions within the south Fish leader at Jahn Day Dem durirg a 20-hour

period, July 7, 1971. Negative values signily thzt mare fish passed downstrean
than upstrean. ;

30-mirute C.E. stztien 1/ ¥oir, elcvation 2u3 Slot 33

inferval kel Snod  £ther  Tofal [Sel-  Shad Cther Total|Sal-  Shad  Ofher Totsl
f?dLT‘_? ! nenids species renids species menids ssecies

0:%Z0 a.n.

1:00

1230

2:00

2:30

%200

3:20

L1200

y: %0 23 3 20 L6 7 0 12 19 22 0 16 28
5:00 7 3 1¢ Al 10 0 17 27 1y 0 5 19
5:20 6 b) 2 11 10 0 7 17 25 1 12 %6
6:00 10 3 14 27 20 0 8 28 1€ 0 19 75
6:30 16 15 10 3] 15 1 1L %0 6 5 28 39
7200 2y 1 9 i 1% 1 20 =4 21 2 17 40
7:%0 29 7 13 Sy 6 6 25 35 9 9 8 26
8:00 uS 5 5 55 20 9 2 51 10 8 32 50
8:%0 60 8 3 17 32 Y 15 49 15 6 18 %9
3:00 59 6 -1 bu 19 3 48 70 37 2 39 69
9:20 59 7 3 £9 %8 8 22 73 i i 25 Ip;
10:00 65 10 8 2z 24 1y 35 85 24 6 19 49
10:22 5% g é €5 5 10 45 105 62 15 25 102
11:00 60 8 10 75 5 12 63 125 63 8 27 - 93
1130 75 5 0 22 z4 8 5 aa 5a 9 20 88
12120 noon L% 1o 2 155 1l 7 25 71 L2 12 19 73
12:70 pan. 149 B e 5 125 26 12 25 éi 27 15 31 73
1100 175 10 22 267 L5 - 9 21 7% 5 16 13 79
1:%0 147 5 6 158 63 12 25 10% L3 7 32 82
2:00 02 6 7 116 12 6 21 99 ] 2 27 112
2:3) 1 i7 12 1:3 78 7 25 18 103 9 6 121
3100 10y 2y 5 153 55 2 7 64 129 13 7 15%
5:4) i1z 2% 3 ise 34 1 7 L7 82 13 3t 126
Y:CD 17Zo 23 5 it9 ub ly 6 56 132 3 21 126
k%0 177 u5 10 2% 56 2 7 5 115 5 11 132
5:09 iyl 32 25 231 79 3 7 89 100 15 16 131
5:20 143 L6 %) 219 73 3 i 85 153 10 11 174
6:00 125 56 23 124 56 13 6 ™ 128 12 16 152
6:20 55 31 L2 127 54 20 20 Gy 118 15 11 by
7100 L9 31 3z 113 73 29 19 126 ;1 5 1 166
7:30 45 Z 23 1i0 57 2l 9 90 20 18 16 154
8:30 31 iz i 83 43 22 18 89 8 20 18 121
£2:39 Z8 7 27 72 ) 7 5 57
9: 00 %5 7 b u8 3y 6 10 50
9:29 19 8 7 34 17 5 -9 13
1G:02 1 1 i 6| - 19 1 7 32
1G: 50 3 0 0 3 12 7 -15 L
1100 2 0 4 6 1 1 0 2
12:00 micniant 2 1 3 6 [ 0 1) 17
Totel 22467 L97 123 7537 1422 235 ES) w27 2159 325 627 2033

1/ Cete af lorps of Enpirecrs counting stetien wos closed (Mish pass

——
ans

o

cfier 2230 potie

Gete wes coen the rest cf

the dzay.

soe blecked) until 4300 wom.



PCN

<
Teble A-16..Net uvpstream counts of fish (nunter counted upsirean less number counted downsiream)
at three stations within the saith Fish Jadder a* Jon Day Dan durirg a Zi-nour
nericd, July 8, 1971. Negative vzlues sicnify thzt -ore fish passed downsireaun
then unstrees.
30-mirute C.E. stiution 1/ ¥rir, elevetien Zu8 Siot 23
interval - . ]
rndira phe Sel- Shed @Gther  Total {Sal- Shad ©Other  Totsl | Sal- Shed Cther Tota
ot ~atids soecics menics snecies manids stecirs
C:20 z.m. 1 (1 L S 10 1 Y 15
1202 ] 0 5 5 4 1 8 13
1:20 2 J 6 6 ] 2 3 6
2: 00 3 1 Y 5 2 0 [ 8
2130 0 0 7 7 3 0 Y 7
7100 -1 a i 13 2 ] 7 9
5: 30 0 0 L L 2 0 8 19
4:00 . 0 0 L 4 5 Y 7 12
32 21 0 7 23 12 H 12 28 8 " 13 25
£:00 b 0. 10 14 1l Y 9 25 52 1 16 79
5:30 16 0 5 21 z b 5 22 29 2 9 (]
6200 32 10 G 51 17 1k 16 47 Z3 3 3 a4
€:%0 23 16 11 55 %] 9 3G 70 15 i 32 55
7:GD Lo 13 9 62 2h 13 ty 53 2 4 15 41
7:30 L1 10 2 5% 26 17 29 63 b 15 21 65
8302 62 29 10 92 a0 7 29 66 z3 13 23 66
R:7G 165 ik | 11t z5 19 s 81 b 13 9 61
G:00 a3 25 é 12 6L 19 31 105 33 2 18 75
3:%3 &5 2 It 33 5 11 15 105 Lb 22 7 %5
13:02 32 2y 7 113 A} 22 15 95 72 N 13 5
10:20 5 23 1y 109 51 39 24 126 132 21 17 123
11:03 135 ) 8?7 17 79 27 15 121 £z ¢ 12 9k
1235 i52 £l 13} L5 63 15 i 88 92 9 22 123
12:03 nean 237 L3 55 304 a8 22 12 97 é3 17 15 150
12:23 p.n. 185 - 2z £2 279 25 32 22 Z 74 18 e 1i2
1:23 203 Ke 72 322 76 58 L 133 G4 3 i2 1y
1:%0 176 S 73 230 176 25 4 33 17 11 16 17¢
2:32 i3 50 7 252 103 11 11 150 121 9 15 215
2:30D 119 71 82 272 114 16 15 14y ac 12 22 240
5:00 2y 4 73 223 ¢ 27 17 ] 1Lu 1l 12 167
Z:3) 35 L6 93 235 71 L 17 932 175 19 8 19y
300 RN sl 13% 252 33 8 7 10% 152 16 22 193
L:30 1t1 8é 92 376 103 22 1 131 120 35 15 179
5:00 151 2 154 UL az 51 L 123 123 Lo 27 193
5:30 132 113 a7 355 22 3y L 180 123 L7 31 193
6250 ay 39 71 2uli 5 34 11 192 15% €3 24 232
£:13D 150 31 Q2 271 121 97 18 2%6 158 &y 57 213
7132 £4 77 33 251 ) 84 19 187 123 59 58 250
7:%53 5i 65 124 242 77 53 7 12 123 2 65 235
8:30 53 i9 %5 103 112 g1 18 2il 133 54 54U 227
8:40 54 21 23 120 Ll 25 b2 133
9100 &4 20 12 G6 35 25 Ll 102
G13%) 27 2 22 71 42 5 2% 70
12:00 25 24 0 79 50 2 z 75
1C:32 5 8 7 23 i3 8 22 L3
1137 5 7 1¢ 51 a 1 10 19
11:32 3 5 14 20 1 1 12 24
12:20 =icniant 1 2 11 17 10 9 7 26
Total b1oCS B GR N 1533 533% | 2272 1122 &6 y1s3 2193 7u3 935 4573
17 Gate of Cerps of Engireers countiro station was closed {Fish nassese blocked) until 4200 &

ond of ter 8:00 pan,

Cate wirs uonen the rest o th

i
€

day .



Table A-17..Net upstreenr caunts of Fish (number counted uostrean less number counted downstrean)
at tnree staticns within the south fisa ledder at Jenn Ray Pen curing a 2k-hour
period, July 9, 1371. Negative values signify tnat more fish passed downstrean
tren upsirean. .

2-miwte .5, ctptim 1/ weir, elevation 2U8 Slet 33

‘:i?g:alt. Sat- Shed ;trer Totel|S&l- Shad  Gther Totel |Sel- Shad Otner Totel
Bos..) monids scecies wonids snecies ronids species

0:3) Gem. 0 1 9 10 16 5 20 51
1:00 5 0 6 11 2y > 55 82
1:39 1 1 6 8 13 2 z 13
2:00 2 0 15 17 5 0 32 37
2:3) 6 0 13 16 2 -2 3 3
3:09 2 1 7 10 3 1 3 17
2:39 1 1 5 7 0 0 2y 2y
4:00 1 1 22 2y 3] 1 39 31
L:39 17 ks 37 3 7 2 15 2y 11 1y 39 by
5:02 10 9 %8 57 13 2 15 35 L9 20 31 100
5:39 18 1 33 52 25 12 9 ub 40 6 33 79
6:C0 35 18 23 21 25 13 - g - L7 10 k 63 127
6:3) 35 Y1 i a1 ) 15 14 65 41 9 51 101
7:00 54 L3 29 125 32 12 23 67 L3 7 11 é5
7139 56 Sh 7 117 23 21 13 62 y7 13 Lo 105
8:00 37 6Y 17 139 55 26 21 112 %% 12 45 g3
3:3) 1Z) L2 2 19 59 %9 18 107 by 19 67 1€3
9:05 121 131 26 153 5 ] 17 117 53 21 52 131
9:29 Si 12 5 133 70 51 25 14y G2 13 53 163
10:G0 12! 25 17 173 73 T} 24 142 107 19 25 161
12:3) 12 35 12 177 30 50 13 147 106 14 21 1y]
11:00 174 63 25 262 &7 6) 16 14b Q2 3% 35 169
1i:20 1t4 ol 17 L7 10 62 19 st 174 57 33 204

12:30 nexn 133 L3 23 211 35 132 27 222 123 30 26 189

12:30 pefe 12 63 21 161 T 14 1D 153 179 21 20 171
1:09 s 35 50 <53 £0 51 3 119 1Ly 18 22 184
130 157 L4 A7 1904 &2 .74 6 105 145 15 2?2 132
2:03 103 62 %0 20 199 22 9 131 37 21 24 154
2:39 174 €3 52 254 it3 Z1 11 135 117 51 15 163
3:00 194 120 =3 355 129 L 17 232 157 49 70 247
3130 192 1LY # 3% 109 Siy 23 1856 Thls 52 27 22%
L:00 133 121 35 252 1%2 51 11 15% 137 58 27 22y
L340 164 175 L2 373 152 50 14 15% 143 51 27 226
5:39 153 155 o1 sud 116 62 23 206 199 53 L6 393
5:393 173 f12 27 263 112 1Y 9 2hb 169 84 53 297
6:20 121 63 %3 222 133 11% 8 235 174 78 30 232
6139 72 25 bl 1323 25 192 3 165 137 53 %6 233
7:00 L2 %0 21 .93 111 135 13 253 155 72 25 252
7:32 15 -37 10 -1k 91 2 1y 16y 112 87 18 217
§:00 21 -L7 L -L2 57 9 20 126 106 37 31 17
8130 S 2 42 35 4l 15 9y 64 5 23 95
GQ:00 -5 -27 2 =32 %3 22 13 7% 16 i 3 23
9:%9) -6 -3 --3 =17 46 17 I3 76 22 1 ] 23
10:3D 1 =11 ~11- -21 25 12 12 L9 17 7 5 29
1239 [ -1 -2 -3 11 19 7 3 16 4 5 25
11:00 1 - 10 7 5 12 1 16 7 5 Y 16
11:%2 1 - 2 0 -1 13 2 5 20 7 5 -1t 1
12:00 mithicht 2 -3 6 5 5 2 b il Y ) 16 2l
Telol 2233 1620 gél 57T 2519 1757 651 5327 | 3569 1592 ibi3 6031

i/ Corns oF Ensincers coontine stetion was closed {Fisn possace blacked) until 4109 a.m,
$ wns eoen during the rest of dhe dey. )



Teble A-13..Net unstreem caints of fish (number counted unstream less rumber counted downstream)
et three staticns within the south Fish ladder ai Jawn Day Dem during a 2u-hour

pericd, July 13, 1371,

than upstrean.

Hecative values signily tnot more fish nassed doanstreen

30-ninute C.E. statiem 1/ ¥eir  elevation 2i8 Siaf 35
inferval  lsel-  Shed Gther Tofel[szl-  Shed Gfher Tofal [sal-  Shad Glner  Total
Fonns. mzids species zoni s snecies nonids scecies
0:33 2. 3 -1 0 2 2 6 6 1y 9 1 i 2
1:00 y -3 ! 5 1 8 6 15 6 3 -9 9
1:20 3 - 0 1 3 Y 9 16 9 0 21 33
2:12 1 -2 -2 3 y 0 7 11 4 1 11 16
2:3) 0 0 1 1 3 0 6 9 5 5 -2 6
205 2 -1 -7 -6 6 2 -1 7 2 1 2 5
3:39 1 -1 -2 -2 L 2 3 9 5 4 12 17-
4200 5 1 -7 -3 6 6 8 20 15 -1 6 20
4:39 p 1 0 Y 15 10 15 Lo 26 13 5 Ly
5:39 1y -z L 16 22 t] 12 u5 4 1e 19 87
5:3) 31 2 1 24 15 12 11 38 £7 8 19 85
4:00 6y Y 2 70 12 21 8 L1 Lo 9 19 é8
6:32 80 11 6 97 37 21 15 73 29 8 39 67
7238 105 22 z 131 L4 23 10 79 24 17 8 59
3 174 23 0 157 [ 2 18 10% 72 20 14 104
8:30 235 14 -1 213 73 1Y i 9% 59 35 4 123
522D 170 8 5 193 | 124 35 7 143 34 33 21 149
9135 22 2 7 245 171 43 14 138 | 1 16 21 175
9175 255 33 Yy 303 165 %3 8 212 19 15 20 231
1025 295 30 2 2= |17 11 % 205 4 196 8 15 219
10:%0 Zyl 49 12 409 | 224 21 8 55 | 223 15 9 262
11:239 37 kY 5 226 | 212 53 6 271 259 18 18 275
11:3) 524 54 1% Loy | s 52 g 335 | 309 32 15 3%
12:80 noon £53 63 9 eI 35 2 261 269 27 12 293
12:39 p.a. 293 72 24 235 173 7% 15 27 | 26 1y 29 287,
1:02 32% 65 27 5172 [ 231 101 12 312 | 233 31 2 745
1150 221 75 32 5 Y %6 29 319 | 37 24 15 K02
2:00 163 an 3] 273 | 223 23 4 21| @ 22 1i 423
2:3) 183 99 22 222 | 213 26 16 260 | 33 24 2 375
3:00 1238 - 1c6 53 222 | 135 52 13 228 | 752 1y 20 295
313D 46 63 54 et 152 36 5 173 175 2 26 237
5:00 212 05 25 B 146 L4 2 19, 159 y3 19 222
5390 2 118 23 2% | 108 32 & 13 | 159 2 li 192
5:00 153 133 27 z25 | 1zh 43 12 19y 131 72 20 225
5135 173 15 55 23| 95 76 21 1364 122 6% 13 203
6100 12¢ 72 55 0 | 129 b g 25 129 L3 5 212
6150 9 9 L3 1% | 125 9l 21 N R LA ¢ 33 23
740 113 53 13 176 | 121 a3 18 222 | 77 99 =, 203
7:23 7 29 A 157 93 73 25 196 127 66 2 219
£:00 52 23 -3 77 31 9% 18 155 75 59 50 194
2135 20 -6l -17 -53 72 K0 12 1ey 71 43 3% 149
§:20 1y -3 -11 -3} 51 2% 1% 90 33 22 20 31
9:35 7 ~37 12 -12 3 =1 11 15 52 15 =10 3
12:09 5 16 -5 -1 ¢ 18 b 60 22 3 422 -1
10:37 3 -8 -12 -17 2% 7 8 33 1Y € -12 8
21100 2 -3 -2 -3 5 0 3 8 12 1 -kl -28
11:%9 1 -4 -1 -17 7 ] 8 16 19 3 -27 -5
12:00 zicdnight] - 1 -1 -25 -27 7 2 y 15 21 2 -1 22
Tolel 5523 1485 536 TEEL | LTS 1LB6 u2b 6yoo | 415 1116 657 7535

1/ Guote 2t Corps of Engincers counting station wos cpen cantinscus)y {2y heurs).

pordmes



Teble A-19..Net upstreen counis of fish (number counted usstreen less number counted dewnstrezm)

at three stetions within the sautn fish ladder at Jehn Day Dem curing o 2C-hour

period, July 11, 1971.
then upstreen,

Neeative velues signify thet more fish passed deunstresm

s-mirute C.E. ctotiem 1/ Weir, eievabion i3
intervel ¢l-  Shzd Cther Total [Szl-  Shad Giher Totsl |Sal- Other  Totel
5514 venids soecies ids snecies monids specics
C:3) a.. 1 -5 -28 -32 3 1 18 22 22 1 26 49
1:00 3 0 -6 -3 5 o] 8 13 11 3 3 20
1:20 0 0 -17 -17 5 0 7 12 18 3 -6 15
2:3) ] -2 -5 -6 0 5 0 5 3 1 -l 0
2:3) 3 -1 -13 =11 4 0 7 11 b 2 11 -3
3:00 12 0 -6 6 5 5 6 16 16 2 2 12
2:29 2 -1 -9 -9 2 0 4 6 10 0 2 12
4:00 6 0 1 7 2 1 9 12 9 1 17 27
RS -7 5 2 1y 20 Y 13 37 2y 9 7 L0
5:03 26 b 2 32 33 9 6 L3 57 18 2] 9%
5:30 ) 8 7 71 28 11 ] L7 53 37 20 107
{1206 105 13 4 23 14 7 L9 27 17 7 61
6320 125 22 -2 L4 26 12 82 33 6 17 62
7103 193 23 2 73 19 9 105 5 b 8 89
7430 221 15 9 120 25 2 1€0 103 9 4 122
8:00 239 31 3 140 41 6 187 100 20 12 132
8:3) 192 z4 11 192 20 3 2i6 137 25 31 192
9109 241 i 19 262 54 9 267 197 24 28 259
2129 09 té 5 2 179 L4 8 235 217 s 20 2n
106:00 179 7 15 7 117 75 14 260 192 14 25,
12:20 197 81 17 295 | 1% 2z 13 201 223 17 2N
11:39 L3 =y 73 235 | 160 57 14 231 o2 13 27
11:30 145 65 23 253 135 46 2 136 212 12 a7
12100 nomn 25 57 23 37 153 60 11 221 iTk 13 211
1723 5o 208 1 72 w2 | 133 57 15 195 134 18 182
1:00 275 22 3 236 | 174 23 b 174 1y -1 175
1170 2 22 93 3u8 | 209 52 10 257 191 6 21y
2109 15] =5 5] 67 | 20l b 7 252 233 15 259
2:70 14t £0 33 292 | 298 84 13 257 246 21 293
2:00 154 65 124 3.3 187 68 2 257 259 23 532
3:Z 1y 71 191 2ik 166 Sh 7 257 178 35 232
L:09 179 T4 152 38 21 67 5 253 189 4 230
Yz 126 a9 a9 £04 177 62 13 52 127 13 143
5:00 157 T 63 2% 21k 56 5 273 151 18 206
£:20 159 83 2y 262 78 110 5 293 127 62 z1
6:00 g5 63 55 21T | 1Y7 80 18 275 163 35 263
5 82 65 0] 217 |y 55 21 223, 12y 50 251
7:00 26 73 66 235 99 as 20 192 163 0 227
7:30 5y %3 y2 128 35 24 18 22% 163 29 252
8:20 56 1 2 55 6% 106 7 156 103 5] 20,
Bi3
9:09
9:30
172:33
10: %
11:99
Jiei(
12:3) midnipht
Total 92y 1384 1322 7592 &% 1631 2 Lins LE7S ANe 6511

1/ Gate at Carps of Engincers caanding station wes open continucusty {24 hours).
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Table A-22,,Net upstreen counts of Fish (numter counted upstream less nusber counted Cownstreen)
at 1nree statiens within the soutn Fish ledider et John Day Dam durirg 2 17-nour
period, July 15, 1371. Nerative veaives signify that rere Fish pssscd cownstream
than upstrean. :

F-mirute C.F. atatien 1/ ¥eir, elevation 213 Slet %3

intervel  ISal-  Shed Ctwer Total[sel-  Shed Cther Totsl |Sel-  Shad Gtner Totel
(. c.3.) renids snecies nenics ssecies nonics SGCCIES
0:3) Zerme

1:39

1:29

2:90

2:33

7200

3:20

;200 .

L:Z0 21 1z 7 k] 25 10 ué 81 63 13 79 16¢
5:03 11 7 22 40 29 26 27 82 31 9 111 )]
€220 17 7 15 3 55 29 z4 120 h3 8 82 131
6300 27 16 7 50 33 25 % 99 23 10 93 126
£:%) L6 70 23 1k 47 2 L3 117 22 12 12) 14¢
7:00 63 33 29 123 L9 28 L3 123 2k 21 83 122
7:29 61 z u3 HA £3 1y 23 107 L2 23 73 1Lt
8:00 71 é5 £3 19 56 13 30 104 yl 23 &L, 13y
8:30 6L 45 7R 157 3z 3y 21 137 y2 34 70 14
9:00 82 43 70 200 73 29 51 150 52 33 72 157
9: %) 5 5 107 227 5 26 yl 162 &3 13 Ty 123
10: 30 79 53 103 255 s i 27 152 - 52 14 46 112
10823 80 53 Rk 227 30 u0 7] 160 7% 18 ] 142
11:09 33 49 113 257 91 32 Ty 157 75 21 48 1:2
172%0 35 105 34 275 G 37 2% 1k 67 20 27 11y
12: 03 neen 93 80 $3 27 112 59 39 210 35 2 18 131
1233 pama t12 57 127 234 103 80 33 277 54 3 L 51
1:00 129 5 162 24y ¢3 56 &3 23 a3 i5 L2 150
1123 139 13 1ig 223 119 1t 10% 7N 71 18 W7 124
2: 00 95 2 134 293 112 120 332 253 159 26 Z3 20y
2159 G3 73 li¢ 259 130 85 79 79k 129 37 67 233
%:00 130 95 37 23% 119 ] L 222 93 %5 104 2%
2:%3 124 95 124 86 121 L4 7 258 113 53 121 29
£:03 o 53 g 135 =35 110 ) 49 25k 3 27 146 252
430 75 85 112 297 1ué g8 75 533 oz i L1 237
5:00 16 56 122 29 154 3y 116 56 N g 123 27
5:50 12} 157 1.2 451 12§ 10 123 397 97 75 127 299
62109 32 122 145 229 | 125 147 82 354 89 75 121 276
6230 101 53 194 223 | 82 59 154 255 112 7 110 252
7:00 a9 7L 172 295 2% 8R 119 293 121 75 143 49
7:30 . &5 20 127 222 1ié 145 108 359 185 53 176 231
3:00 46 18 32 Lé 115 243 by L22 117 37 a9 2uY
8:39 K1 ~Lé 23 95 112 164 91 259 7 13 125 228
9:06 -6 -9 152 -3 125 127 55 257 33 21 119 173
Q:i’:l :

10:00

10:20

11:00
11:32

12: 00 micnicht

Totsi 2516 1816 2275 T6ET | 3180 2433 218y 7782 2515 1971 295% 612

1/ Gute of Corps of Ingircers ceanting sisticn wis auen centinuously (24 haurs).



Table A-23..et upstreem caunts of [ish (number counted upsiresm less rumter counied consireem)

et three siaticns within the sath fish ladder 2t John Dey Dem durire 2 17-hour
Necative valves signify thet more fish pessed downstreom

periad, July 16, 1971.
than upstrean.

§G:minuze C.E. stztiem 1/ Veir, elevation 2u8 Slot %5
nTerve
dirs ete  |Sei-  Shed  Oiher  Total|Sal-  Shad  Giher Total Sel-  Shed  Otmer  Total
iﬂis.f.) TCNiCS SALCies iy CS S0cCiEs aenics SDECiES
Q0:39 3.m.
1:00
1:20
2:00
2:%0
3:20
3230
4:00
y:20 1 20 9 20 26 9 33 73 2 15 110 145
5:00 8 1 z0 39 %2 26 x5 o 71 i5 107 193
5120 18 5 2L y7 33 %0 8 121 53 9 92 159
6:00 31 1y 20 65 4l 43 S 1i8 5 9 % 13
6:39 o4 35 -3 64 23 21 51 102 2% 15 104 1.2
7:00 34 37 12 - 8% 57 7 42 124 %2 23 127 16y
7:30 67 L9 23 133 65 L2 Lh 152 23 2 oY 100
8:00 77 £5 6 153 59 32 51 122 u6 L7 8L 177
8:50 G2 52 20 214 71 37 26 134 Lé 7 59 140
9:30 10% 78 27 208 89 . k2 tb 147 L8 35 55 138
9:33 131 5 55 251 112 75 &0 25k &3 23 69 158
. 10:00 126 122 Y1 290 123 75 29 232 5 28 59 W2
10:%0 119 73 42 2%y 141 75 %3 254 77 27 61 165
11:03 N 123 ) 223 HE 89 L4 5z 187 W7 7% 247
112730 57 124 55 270 118 137 56 281 157 16 £0 264
12:23 naen 123 140 105 3k 117 113 68 295 104 51 b 200
12:23 poni. 14l g 77 205 93 bu 99 s 3 92 29 =g 1£9
100 169 Sk 129 %32 111 51 £9 211 ] 23 It 167
1:%) 166 §01 4y %31 127 T 8 2ul 55 25 57 17
2332 165 111 180 a7 151 102 60 1% 1it 31 49 194
2:70 83 a5 202 270 14D 120 a2 zzg 161 by 63 29%
5100 S5 115 141 272 119 71 23 253 137 7 73 733
%130 114 162 215 1G4 1¢2 83 49 L4 120 79 35 23y
L: 00 8O 131 47 L3 153 27 &1 357 b b7 99 23
42 %0 79 123 2% #3% 143 120 147 425 29 93 107 23
5:00 Ty 112 258 yZi 11€ 50 192 b 95 g2 127 324
L:2n 73 97 RS Li2 97 145 163 254 105 146 175 y26
6299 G5 113 2¢5 475" 132 127 195 L1l 3 146 140 379
6:53 63 76 53 333 123 147 221 511 32 a7 203 350
7:99 19 124 233 53 150 255 22y Ly =1s) 86 29% 459
7420 26 50 13 213 10k 175 254 513 123 ] 231 L35
H:00 23 5 106 L2 29 157 236 ki 107 30 155 %2
31755 i -k 15 -25 53 207 168 yez 59 Yy 36 209
G: GO 3 -75 12 -20 53 109 83 22 55 3 65 157
Ge =
10:00
17:20
11200
11:%5
12:00 michicnt
Teiol 91 T3 W93 ebIn | IE3L 2354 3657 9% | 2759 1786 3RO 7555
i/ Gade ot Cerps of Entincors counting stztien vas eren contincously (o4 heurs)
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Table A=24..Net upstrean counts of Fish (nusbar ceunted upstreza less nuzber caunted downstresm)
21 three staticns within the sauth fisn ledder at Jahwn Day Dem durirp a 17-hour
pericd, July 19, 1371. HKegetive values signifly thzt more Fish passed cownstream
than upsfrcm\. .
3c-miruie C.E. sletion 1/ ¥eir, elevetien 248 Slot 32
terva
‘:xT;pk;fx Sel- Shad Ciher  Tolal {Sai- Shad Gther Tolal | Sol- Shad Oiner Total
FO_c'j" =enics snccies men i oS SPECies aenics SDOCES
L -/u Celle
1202
123¢
2:00
233
3:20
5230
L3200
k29 10 9 9 28 23 24 ué 93 29 17 82 123
5150 9 5 LY 58 L6 39 20 g6 61 13 zh 110
5150 36 Y 59 99 60 16 LY 122 27 11 3y 122
6:00 % p 8 77 52 2k e} 114 14 13 81 103
6:20 62 5L 5 121 3 23 L0 129 27 9 97 133
7200 g3 50 17 165 133 30 L0 17¢ 25 23 60 103
7:30 112 £4 19 187 92 13 25 142 53 3 67 17y
8:00 98 8y 23 205 122 Ly 5 211 ;2 i1 53 L2
370 82 83 LJ 205 153 45 61 299 76 z 129 221
C:02 111 104 ) 250 122 54 52 228 97 37 45 179
9: 20 141 251 42 (N 112 92 32 255 122 39 Sh 225
o Tok 120 16 ih %32 171 a1 i) 230 8& L7 85 218
10: % 15 17% L7 333 25 103 35 5450 52 61 3u 227
11:09 37 210 56 255 136 100 56 z52 Bb 86 63 241
11z%) 121 e w3 392 145 127 48 %20 105 85 * 57 25t
12239 noon 92 177 37 %55 149 $3 16 219 169 75 55 259
12:22 peka 87 153 109 543 154 123 11€ 295 95 53 €6 21k
1:00 63 162 12y 554 151 113 7 225 185 51 59 205
1:%) L2 115 135 235 149 124 gz 37t 0d a7 Wb 251
2:00 62 162 g5 519 85 70 47 222 127 104 =5 252
2: % 3 1L 162 %35 % 109 4 299 117 129 5> 321
5200 g5 1:¢ Lo A6 18 10} 103 552 13 115 55 2L8
%333 66 TLy 185 R 14¢ 118 112 250 29 143 8y 711
b0 23 Zis 160 153 117 170 174 utl T 1G5 S) 270
4:%9 9 215 215 509 16 212 207 57 gl 119 21 231
£:00 85 161 22 W7y 1k 191 176 531 Th 192 85 351
5:%3 2 120 215 k11 1&0 162 133 515 87 248 109 LLy
6200 ny 105 27 597 93 150 164 ys3 95 222 i1l K23
£130 21 10?2 157 320 85 227 188 552 91 1£8 129 233
7: 69 26 134 153 ) 95 4 %5 197 433 69 17 123 3712
729 i3 ik 26| 67 20 XE 5 55 1Sy 152 L0l
8:043 22 25 84 RN 53 139 220 ylz L9 176 lub 391
B:30 25 113 2 - 55 &2 1€3 140 %70 29 91 121 24l
9:00 5 =85 7 -7 €9 49 61 179 33 35 104 172
9:20
12:09
10:%0
11200
11220
12:00 micnight
Tatal 2358 %566 2187 9241 350 B2 220y 16726 2L69 %041 23405 gz1%




of Fish [number counted uostreom less nunber ceunted downstresm)
tihin the sauth Fish Yadder at Jown Cay Dum during & 17-bour
771, Negative vzluves sienify that more Fish pessed downstreen

Teble A-25..Net vostrenn 1
at three -
periad, Jiiv
than unsirer:

Zq-ninute C.F. stntien 1/ Yeir, elevetion Zu3 Sigt %2
interval
endirs &t: Sal- Shod COther Tetal {S5zi- Shazd Other Total | Sal- Shad Other Totel
(P.=.t.) ranids saecies ~enids necies manida species :
0133 a.m.
1:00
1150
2:00
2: %0
X200
3:30
[IREsN]
k%0 L 14 8 26 25 15 21 61 12 17 83 117
5100 11 1z 111 134 75 15 27 77 33 19 54 111
5:79 25 L0 25 101 z 51 L7 113 ~21 19 72 112
6200 77 9k 15 136 52 35 57 10y 23 23 81 132
6:%0 103 157 -3 257 W5 72 34 153 26 26 g1 L3
7:00 1%6 170 7 32 I8 z 52 1:5 30 25 66 119
7:%0 135 121 13 %19 Gk 50 31 175 63 51 73 137
8:00 131 232 26 L07 115 7t %2 2Z Sy 53 35 183
£:5) 213 232 6 e 151 9y 33 272 97 63 L3 232
9:00 154 215 20 Zak 121 135 L1 237 133 63 5 251
9:2¢ 150 3% 20 10% 162 153 L7 354 167 77 49 275
10100 115 21¢ 30 239 126 126 L3 335 164 77 &y 205
10: 30 124 222 59 373 156 152 L3 351 175 20 53 3ia
11:00 148 225 46 k12 140 120 L9 309 157 121 il 452
Lz 143 25 56 L93 120 132 LA 317 LR 8% 59 293

12500 nee 206 39553 66 £39 1uy 152 W7 543 169 75 %6 209
12350 Do 257 PIES 41 Gly 11! 103 52 27 1.6 62 51 259
1500 2L o568 u7 55% 172 58 61 231 1L3 nt 43 265
- 1220 chl 237 25 via 217 167 77 T 168 12k 72 pan
2:00 1ué 1% 27 £24 149 162 14 277 176 1% 56 243
2:30 121 2.0 29 392 139 123 43 205 212 Ly 46 (MeP]
%202 111 pdte} %7 L32 117 1L5 3 292 2% 180 b6 192N
%129 11¢ 233 54 L2 126 1:0 26 257 183 173 80 (183
k200 . 1351 29 37 537 143 i5i Ll 20 177 19y 77 L8
Lt%0 121 23k 82 k53 129 a2 50 z51 95 146 62 235
5:00 120 155 92 z67 124 184 62 452 147 259 67 u23
5:350 83 255 103 LG 155 252 21 78 118 215 54 389
6:00 2 152 76 266 1317 145 &4 2y 162 231 &7 510
6:%0 58 229 97 %3l 73 175 3l 34 166 249 75 L3l
7: 00 59 185 78 322 89 243 9y 421 1Lé 159 78 413
7:30 53 127 65 2ih 40 232 37 uL9 121 227 a2 10
a2:00 Lo --20 23 L] o 273 67 L2j 35 231 55 451

$30 18 =339 4 =217 54 251 27 AN 53 1y 46 213

9:00 6 =170 7 -157 25 81 22 123 7S 3 73
9:20

10:00

10:23

11:C0

1129

12:00 micnizsht
Totel L0TY 679l 1471 11233 | 3712 4572 1472 9212 nobh  Eupy 2070 10243

1/ GCule of Corps of Ensirsors counting station was ooen centiruousiy {24 hours).
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Teble A-26..Net upstream counts of Fish (number counted upstreen less number counted cownstream)
at three stztions within tne scuth fish ladder at John Day Dem curimg & 1 7-hour
pericd, July 21, 1971. Negative velues signily that more [ish passed dewnstreen
than vnsireen.
2d-mirute C.E. stztien 1/ weir, clevation 2uR Slat 2?2
interval ,
endirs ats Sal- Shad  Other  Tetal|Sale Sngd  Other  Total | Sel- Shad Giher Total
(Pos. i) zcnics species nenics SOECiES zmonids species
J:%0 a.me.
1:92
1:30
2:90
2:%30
3:00
5120 .
4232 ’
4: 30 8 5 3 17 12 23 52 27 22 L8 97
5:00 9 5 L5 22 16 22 60 b5 L5 55 16}
5:20 L0 Y 33 23 35 39 83 ] Ly 31 113
6:00 LYy %8 22 33 51 20 104 22 29 45 G6
6:50 7, 48 13 35 3 19 33 22 25 53 110
7:00 In 38 & =3 Ly 29 111 23 Ly 27 102
7:39 £9 9g 8 45 26 21 92 3y 60 37 12]
8:00 115 154 Y 55 40 22 117 s1 71 ;0 162
2:30 87 134 15 63 57 37 157 £3 g5 33 177
9: 02 158 134 21 61 i1 28 132 a3 77 25 207
G120 in i3 26 - 92 &3 28 133 €0 37 V7 11y
10:30 119 191 4 11k g3 23 270 15! L7 34 185
1C:3) 171 232 24 133 81 27 256 120 77 37 23y
11:00 122 195 L9 123 84 31 250 139 R3 L 272
11330 153 Gz 5t 143 115 20 270 130 e3 - L9 277
12:50 neen 17k 163 36 10% 117 2l 2l 128 73 33 235
12:3G 2738 149 z5 122 83 ? ey 1.2 35 43 219
1:02 154 158 37 115° a2 37 234 125 37 24 137
1:20 193 175 L3 143 123 46 233 19 L3 L3 226
2:20 122 174 £5 14y 38 5t 279 i23 & % 225
2:30 121 203 9z 169 92 33 %20 175 a5 15 27
thske] 92 2i% 92 13y 105 2% %1 132 82 57 319
2230 156 2u7 ap 112 123 7 27 221 93 ho z59
L:00 93 150 116, 129 a1 22 2450 1i3 87 75 275
L2390 77 174 123 13% £5 53 276 79 73 10 262
5:29 91 156 Iyt 9 169 LYy 330 102 102 83 291
5:30) 105 154 i22 gL 122 56 220 102 111 21 254
6100 20 166 143 12 132 89 AL 115 122 23 253
6:%3 23 173 129 117 135 57 Z59 103 12! 76 335
700 L6 105 123 61 235 ki 227 171 151 199 132
7: 50 339 50 %7 53 Z53 51 L7 89 i55 87 329
8:93 < 10 L3 1o 356 129 595 95 153 95 32
3230 11 =17y 1y 67 261 3 296 2y 76 93 203
9:20 0 -175 -9 L5 [ 38 1y} 54 39 15 108
Q120
19: 07
16:%0
11:3)
11:49
12:30 nigniah
Tetal 217302295 1995 $363 371 6T 1557 4355 21T 312 HEAS 7515
1/ Gete 2t Cons of Endincers cosnting stetisy wes open continuousiy (2s hours).

[ S



Teble A-

2t 1hree statias within tae scutn fi

perind, July 22,

ten upsircom.

1371.

27.Nct upstreem counts of Fish (n.ther ceunted unstream less number counted downstres=)

ish ledder at Joon Day Dom durine a 1 7-hour
Necative values signily that more fish passed counstreen

So-mirte C.E. statimn 7/ Yejp, eleyation Pu3 Siot A3
P:*?;V‘l Szi- Shad  Giher  Tcotuoljdsl- Shed COtner  Tetzl | Sel- Shad  Ciher Total
iP.e.2, gl Tonids seecies wanids szecies nosids species
0223 awm.
1:00
1:39
2:2)
2:32
5:2)
2:33
4137
5122 3 23 3 2l L 1 2 Ly 23 21 51 95
5:8) 7 0 37 Lk 1é b 18 LG 19 2l L6 125
5:3) 27 L 24 55 2t 19 27 67 kY 10 56 112
L2090 35 15 -7 Lh 23 23 2 3] 26 21 51 103
€230 50 ly 1 5 3 45 25 o3 27 2] 52 109
7:03 69 1 3 ol z 33 2 92 18 L7 L1 126
7430 53 29 3 a9 5% 15 19 9 25 61 51 17
8:109 62 5 -5 87 5 33 31 123 31 67 18 146
8:39 83 11 9 103 29 b 22 134 % an i1 163
G:92 119 23 18 165 &) 51 25 116 55 W3 L6 1Yy
Q:39 117 i 16 146 45 20 ] 115 66 3y 45 115
2:00 117 i 1y 145 Go 31 13 142 7% 32 41 7
10:30 104 L0 1% 159 1it 60 25 197 Ty [ L7 162
IR EE R L2 %3 176 26 49 3 16¢ i 43 7t 20!
il2%) 5 7y LI 227 S 23 35 7 153 31 25 153
12:09 noen 109 63 31 20% 93 26 27 151 95 35 37 167
12:23 p.m. 112 75 128 3i3 77 32 55 162 S1 24 L] 146
1360 141 ir2 a7 2L 153 el 52 159 160 13 20 152
13) 1Ly 12 é3 525 s 83 ] 21 92 25 23 17
2:00 1G4 82 L3 224, 104 65 57 24 11 25 32 182
227 g2 G2 <1 25 127 83 25 252 82 53 11 a3
3207 g7 120 B 27% 13 53 %3 21¢ 8L 34 1] ?l?
%220 91 1€} 30 372 87 65 1 18% 153 39 33 219
1,200 72 115 77 26% U5 54 %2 151 122 L5 38 201
L:59 54 1%2 103 294 Sd L& 2k 162 82 55 56 194
5:09 55 122 39 26k 146D 59 3] 208 102 59 47 203
5:1%9 119 153 a2 35 136 1“3 13 82 3y 7 51 219
6200 135 121 S . 311 T 10 59 2! 8% 90 63 21
6220 57 115 21 262 13 ]03 58 275 53 7y 83 21
1:972 LYy il9 59 22 62 153 W7 A7 30 132 120 252
£50 22 5L %9 125 8D i$h] 57 317 96 7% 81 253
200 3N - 15 15 57 57 253 23 258 137 10l L0 273
B30 5 -1%) -12 -157 43 &y 2l 123 €2 L3 59 169
900 3 -il? -15 1354 2% 25 1% ¥4 29 2l 5 65
9: 30
13193
10239
11:99
11253
12:99 midnipht
Totel L9200 1380 LIy 711 | Zuké 2119 1125 5497 2433 1577 1752 5317
1/ Cote ot Lerps of Enzinzers counting staticn ves aces coninueusiv (24 hours) .

Foripianr

P:. Gt



Table A-29..N¢t unstrean counts of fish (nurber counted upstresa less number counted downstrean)
st three statisns within the south lish ledder at John Day Dem during a 17-hour
perind, July 23, 1971. Negative velucs signifly that more Fish passcd downstresn
than unstreaa.

'?D—fﬂiw]?e C.C. station 1/ Yoir, rlevation 213 Siat 2%
interve

endina ate Szi- Shad Otner  Totsl|Sal- Snad  Other Totz! |Sal- Shad Ciher Total
{(P.s.t,) g ias soecies monids soecies ranids spesies

0% R

1:00

12352

2:02

2:%)

3333

5:30

}:09)

k39 10 3 9 27 9 16 10 35 16 12 35 63
5:00 3 - 3 12 12 29 9 13 L7 43 13 . 9%
5:%0 3 3 15 26 z 25 12 67 43 8 L5 93
£:00 50 10 L Ly 21 3l 14 66 - 40 16 51 107
0:%53 26 12 6 51 13 %9 12 55 24 28 24 83
700 L7 22 8 8l 23 30 14 72 15 26 51 92
7220 43 2y 5 78 23 11 11 50 26 29 B3P 99
g:9) 71 45 16 132 22 11 19 52 24 u2 7 73
g:50 53 20 I 92 % 23 19 82 31 16 L5 122
9:09 53 16 12 84 62 13 14 89 33 37 29 93
9:30 &7 33 12 1:2 Zu 25 7 66 51 22 Ly 117
16:09 &6 4 16 12% L7 22 13 87 k7 17 23 97
10:3) N 65 29 157 69 57 15 121 60 25 50 135
11:09 60 35 25 163 63 57 23 123 €5 22 2 1173
130 53 2 22 157 55 Zh 7 92 63 23 2l 1i%
12:3) noon 69 79 3 173 =1 z 29 123 69 13 1 79
12t2) pen. 179 122 L5 L6 L7 21 28 g4 L2 15 35 92
1:33 185 69 Lo 23k 7 25 25 93 15 1y L3 72
1:33 16 62 L0 AR 21 Sk 22 15 61 11 1Y ab
2:0) Ly ) 27 9] . I L2 Ziy 195 &g 13 13 9%
2:3) I5 L7 28 c3 151 by 20 215 1! 2 2é 157
PN iz 70 77 157 135 L3 16 163 1L8 25 22 195
%33 12 50 7 129 7 39 21 124 113 23 5 183
L4:00 24 an 71 173 5 26 9 ga 9e 29 31 153
2 il 72 g5 181 12 LS 26 23 B3 26 24 123
5:33 20 5s 131 207 29 5! 26 26 15 20 g6 9l
5:7 27 23 159 206 13 %7 Zl 81 23 43 53 124
£:00 40 - 56 144 b2 29- an 22 14y L7 59 23 125
b:7) 32 ub 154 235 b 17 49 162 24 55 12 91
7:02 1 L5 199 249 29 Y2 59 171 L3 46 63 152
7:33 12 0 83 101 L6 ge 72 21¢C g 57 53 162
8:0) 14 - 77 29 - 34 L4 126 87 259 30 6 73 176
8130 3 =19 5 -182 12 35 25 122 13 27 61 116
9:00 2 -9 23 - () 186 11 22 51 g 13 63 93
9:32 \ .

10:99
19:39

11:23

11232

12:23 nidaipht

Total IS8 1026 182 L9 | 15r5 0 1ET6 850 3751 | 1537 %65 1317 3379

i/ Cate at Corns of Ensinoors comting siation was onen conlinoously {25 hours).



Teble A-29..Net upstrean counts of fisn (number counted usstream less number tounted doyns?ream)
at three stations witnin b e south fisn ladder at John Dey Lan curing 2 20-hour
period, July 24, 1971. RKepative velues signifly that more fish pessed downstreem
than upstream.

Z)-ningte C.€. stelicn 1/ Vair, elevoticn 2i3 Sler %3

intervel

endin: ot: F:i- Snzd  Ciher  Tote! | Sal- Shed  Cther  Tctal(|Sel- Shed  CGther Totel
{p.x.4,) aanids cnecies manids sheeios wonids scegins

C:2) 2w,

1:Q0

1132

2192

2:3)

3:02

50

}:99

4352 1 1 79 13 6 13 8 Y 25 37
5:62 y - 3 71 7 1, 22 12 6 45 63
5:22 3 ki 22 5 € 25 22 6 39 67
6:0) 19 12 6 2L 9 iy 15 10 46 71
b2 .33 23 4 g 9 21 7 10 26 43
71: 51 23 12 13 11 18 8 i5 31 54
7t 87 23 25 19 3 25 12 23 14 55
8¢ 123 51 23 41 8 x2 26 26 53 119
B:7 164 52 57 45 22 29 N 26 51 112
St 12 57 2i 88 1 29 52 13 2 112
Gz 212 50 23 113 29 35 83 25 53 161
10 22y 53 54 122 34 L3 17 156 25 153
16G: 155 £0 25 165 55 W7 151 29 51 221
tin 173 e 137 145 53 51 175 52 T4 277
11:3 125 72 102 167 it Ly 160 %3 &8l 539
12:3% notn 172 122 1:3 239 54 33 152 53 £4 2ib
12:22 pona. 222 105 151 149 Ly g2 194 20 L2 264
127 152 135 195 217 %3 Bl 184 16 2 €59
1: G4 75 189 23% 53 £3 15 a1 3 225
2 £3 57 139 14y, 55 75 157 b 5 21
7z 97 G5 155 anb 197 56 55 135 o1 3 507
%200 52 13, 169 A7 202 55 2 157 b 9% 237
154G 1y 135 194 L0z 135 AT L0 15% £ 131 245
Li3) 85 a3 it3 20b 1.2 1l y3 15% 51 102 256
HERA g 71 159 213 1é5 4“8 23 teh 53 139 232
5:30 el a3 172 523 L5 75 uf o4 Ll 103 253
£:70 110 £5 174 249, 175 67 83 39 95 128 312
S 70 Sk 125 227 132 79 13y 95 97 159 350
£:3) 55 6% 151 %57 157 123 73 i 12 192 255
7250 B3 IE! 17y 273 169 154 L) 127 32 1] %32
1 ) ) 123 194 125 137 1%5 113 57 114 36
8100 12 - 59 115 &7 g6 136 137 35 ¥ 102 273
8% 0 -151 52 -7 5b 7L ) 57 25 57 19
SHe 1 -6 k] - 13 S Lo 35 70 17 2 103
9:79 | Y €2 14 29 5 37 57 1 2 71
10:02 -1 -3 22 3 16 7 30 17 9 45 7
15230 - 2 =13 - 5 20 31 5 23 13 5 22 L0
1£29 0 - 2 - L & 12 12 32 3 0 Ly 52
11:%2 2 1 2y 15 11 1 12 11 3 17 97
17602 micniaad 1 12 2 15 i ) 22 15 0 11 24
Tarel 3259 1542 Z607 824} zZuad 1723 1873 7522 3333 1274 2636 7253

=
~
(o]

“ate 2! Cerps o Enzinzers counting stution wzs coen continsuusty (2

W hours) .




Tzble A-30..Net upstrean counts of Fish (nurber counted upstrean less nunber counted downstreem)
at fhree stztions within tne south fish lcdder et Jenhn Doy Dem during a y-hayr
period, July 25, 197i. Negative values signify that more fish passed cownsireaa
then upstreen.

fg;;;';dl“ C.f. stction 1/ veir, elavotien 243 Siat 23
» \a
ending zts Sai- Snad  Gtlher  Totol Pal- Shed {iner  Total | Scl- Shed Gther  Total

{e.x.t.) wenids soccies Qi gs snecies a00ids soecies -

13 2 10 10 22 Y2 12 21

9 u 1y 5 51

35 3 6 29 by
53 47 5 15 26
23 25 25 35
135 16 16 Lo 62
14 17 1 il 5 58
27 Fa 8 22 33

U
—
-~

0:32 a.n.
1150
1t2)
2:030
2: %)

AN
E O = PO

N
-’

‘
e et I A

NIV DN D

N

WHWNE OO N —~=O
\,
N O v 0
1V, ]
Ny
o
QOO WOWN
Al
AV
o~
—

(oA R
]

s ap Te w1 e 4w

N
SN AN DN O
COSGOHBCLY

." AN D W~ =g O NN BT

noon
12:25 pom.

= se ot = .
[ N
[ >

9

\n

[35)
Y

. 2
SIAN €
<

1:
l:
s
Z8
%1
;
fie
4
o1
5
&1
4
7
7
A

9:33
13:20
10:99
11:352
11233
12: 50 nidnight

Tetal IR -2% 149 135 71 13 238 5'[2

5] 227

P

N
R
W
A%}

-3

l/ Gate st Corns of Encincers counting station was enen contincously (2i beurs).



Table A-31..Net upstrean counts of fisn (number count
at three siatiens within the south Fish la
periad, Scpievder 9. 1771,

than upstrean.

ed upstreom less number caunted duwnstresn)
cger at Jonn Day Dem during a lé-hour
Negative volues signify that more Fish passed downstrean

Zd-mirata Cf. stutinn 1/ weir, ejevation 2u8 Slat 23

tnwerval o dsay. Snad  Otner  Tolel Pel- Shed  Bther  Totel |Sal- Shad  Gther Total
?Q:{?'If" araids scceies heaids soecics monids SoECies :
0:7D z.m.

1100

1139

2:00

2:20

3230

3:30

L0

L:3D 225 2 227 L9 25 1y 31 8 39
€:0) 17 -5 72 55 19 7 24 2 25
5: 32 53 16 T4 115 16 131 193 20 123
é:0) 71 -7 by 133 29 162 186 23 184
6:%) 206 i 213 152 28 i81 174 32 206
7492 39 0 $9% 192 ) 2y 21k 145 65 180
T: %2 572 -6 Bby 37 21 258 14y 43 12y
8:02 ges, -18 553 ) 12 543 175 43 216
272 Hiz -1 511 3D 10 370 192 k1 223
9103 %10 3 §13 1 417 2l 438 13 52 Kb
9:22 255 3 25 4l 75 L5 4l W7 453
12:38 152 2 147 L5 ] Ly9 233 (an L7
{0:32 119 17 127 23! 3 Sl 343 71 L34
11:50 153 20 174 273 ] 73 109 50 §5?
11250 1695 12 39T 243 1% 252 249 54 L35
12:3) nom ezl 18 AT 213 22 240 256 37 293
12: 79 n.m. 2i7 L1 3= 154 1y 170 209 51 240
1:0) 212 52 502 144 22 174 176 3y 213
1222 20 62 232 222 21 255 126 59 175
2300 235 41 27k 139 15 202 183 27 210
2: %) a5 z6 23! 132 15 297 253 22 232
22 o7 23 ot i 251 7 258 21y 29 255
Ze s iby L6 z2ia 242 1 eh% 221 59 271
4200 1h7 iy 194 211 z4 215 z27 %5 263
11230 142 28 15 | 12 75 25 24 20 26y
5:00 65 L2 713 itu 55 212 219 43 253
5:30 259 29 293 iy Y 181 123 66 259
6157 133 L2 - BR5 194 72 2t 179 58 223
6:39 155 Y 212 | 21 25 237 153 27 130
7:05 135 15 HH 22 ¢ 8 205 152 z3 175
7129 49 -5 [ 96 37 123 92 20 112
8130 206 12 4 93 13 112 3] 15 46
A9

G:03

7230
13:55
§10: 33

18
11339

24700 midatgny

H =nl ) T A3y ~ o
Tetal 1254 byl 7350 | ICHi 724 7755 6529 1225 7745
1/ Caic :1 Cerns of Erirrers counting stntion was clowed (Fish passase blogned) until L100 awn.
and et ter 8200 pane I owos coen dne rest ef ine oay.



Table A-Z2..Net upstreaa counts of fish {number countcd upstreem less number counted cownstrezm)
at three stations within the south fish ledder &t Jonn Doy Den Juring a 146-hour
periad, Seoteaber 10, 1371. Negative values signify tnat more fisn passed downstrean

than upsirean.

3)eminute Coiv stetinn 1/ vorr, clevation 253 Slat 32

lr.:l_?r:'esi_. Szle Snad  Stmer Talel|Seal- Shad  Cther  Totzl|Sel- Snad  Otyer  Total
ﬁ?fé??.?" zani s snecies mnids specics monids soecies

0: 22 a.n.

1:02

1:30

2: 1

2132

Z:3)

213

;203

432 139 2L 219 21 1 22 33 17 50
5:032 91 7 93 1)) L Ly 29 1] L2
5:3) 101 0 101 69 7 76 6y 12 7%
6:00 163 -8 152 11 1l 123 124 12 126
é:%) 282 2 234 177 3 189 175 24 159
7:00 L2k ! 525 239 1 240 158 13 177
7:30 462 1 463 261 i 262 129 31 160
3:00 450 -6 Wit 322 11 551 237 23 232
8:%0 Lty -6 413 353 1 36y 297 35 3%y
9:00 L53 3 hss | Zub 7 53 | 265 34 299
9140 %39 8 3% L15 6 yel k16 Y %59
16: G0 é52 5 57 29y Iy 4103 X0y 50 Ly
12:30 316 3 319 | %92 ] 295 | 39 69 u55
11330 304 31 335 340 6 A4k 112 25 L37
11139 3% o5 L3 | 250 5 255 | 3% 26 37)
12: 30 neon 375 19 332 333 2 355 %23 %4 374
12: 33 pate. 552 20 252 239 15 539 255 25 221
1:3D 270 28 293 £33 L9 259 271 26 327

:30 Ly 45 439 359 12 51 256 55 339
22120 bh3 pit L2 265 6 Zn 153 10 153
2:20 333 L9 375 235 7 512 L0l 51 L7
%200 1k ul 135 255 3 259 35¢ 23 352
52230 159 b3 202 20 i 241 213 33 255
4309 165 63 233 ué 5 751 z3 52 552
230 i3 57 179 223 L 272 %7z 26 359
5¢00 125 21 154 2 7 221 325 29 Zbly
5:%0 124 2L 143 147 7 154 %3 u2 302
&:00 137 16 213 179 ) 31 22 224 23 52
6:3) 173 T4 23| 1N 20 15t 1i6 32 173
7:00 73 1 - 9) 163 7 32 193 97 57 124
7: 39 2k 5 85 63 12 31 53 19 63
2:0) 12 2 i 51 0 51 43 17 60
&:20

9:99)

91320
16:99
192
11:20
11:32
12:03 midight

Totel i PN 617 €921 1722 z733 8333 7629 233 8617

I
1/ Gale &f Corps of Lazincers cauntizn stalicn was closed (fish passeze Bloiked) until 4320 a.m.
wnd after 23109 p.n.e It wes caen e rest ©f foe dzy.



e

Tsble A-37..et uastrezn counts of Fish {number ;anieq‘uosfreﬁm'less number cqunied 9odnsfrcam)
at three stations within the sauth Fish ladder at John Day Dem during & 16-hour

period, Sentember 11, 1971,

than upstreon.

Necative velue

>

sienily that more fish passed downsireem

2y-minute Cofo_atzijen 1/ keir, clewntion 2u3 Slot 23
et [sal- Smed Gfher  Yotal|Sei-  Shed  Giner Tofsi|Sal-  Shad  Otner Total
(Pp.s.t.) ~enids sorties ~nitds sBeCies o0l Js snecies
2120 Lem. d
1:00
1:33
2:33
233
3:00
2:20
L3
$3 %) 173 -3 170 2 2 23 19 6 16
5:02 R 2 73 23 4 32 19 8 27
5:%) 83 L 93 53 1 51 28 12 40
6100 151 -6 145 bih 8 122 Ih 7 8]
6:33 222 1 2?25 16k 3 172 112 25 133
C 700 591 5 £y 231 é 237 93 32 125
7:30 b 5 751 153 -1 152 12 25 167
5:00 761 1 762 273 190 213 205 22 226
%329 629 1 £33 Lhy 15 459 26h 3% 239
9102 £32 b ¢33 1,93 1 193 | 393 35 335
9:32 542 -2 540 552 0 552 L6} 22 433
10:00 462 0 K32 | 5T 0 571 | 5% AT 566
12130 L1 3 165 k10 5 115 495 L1 %5
11:00 392 13 4§55 453 8§ L4 Yl 4 533
11:%2 %39 5 i 516 -1 515 166 25 121
12:23 naon %566 1 247 L23 6 423 K256 31 457
12:39 n.s. 3 23 371 235, 19 5 [ 450 13 k&3
15D 243 17 24 z27 1k Zui 520 29 539
1:3) 576 11 %37 273 8 237 L%) %l 161
2:02 1) 12 457 2N 6 07 %30 %5 k16
2:5) 423 2L LLT7 37 7 375 15 5 240
2:09 #35 25 513 %7 11 %23 245 16 235
%129 152 23 170 552 7 %59 273 2 33
1302 142 8 158y L1 2 113 255 23 yly
Le3) 17% 25 20z Zul 1 342 25 27 Z21
5:00 192 14 215 2u3 25 284 253 56 324
5: %) 161 2y 155 171 ug 211 2Z5 19 252
€109 155 15 174 135 % 2i2 25 w6 272
6:30 117 12 123 154 13 1467 193 29 213
7:0) 72 -1 71 129 5 155 113 12 125
7:39 8 10 13 100 1 151 68 9 77
8100 7 3 77 55 2 57 ¢é 3 £9
3550
3:00
9:30
10150
i0:%0
110D
11130
12133 midninnt
Totel 1513 270 i0udh | @03 257 9784 | 8127 70 L7

i/ Gate ut C
.

ang &l tn

ons of Fecineers combin: statin

3100 pene I1 owos guen ine rest of dac

-
N

osed {Fish passzoe biccied) until §:109 a.u.



Table A-%;. Net upstrean counts of Fish {number counted uostream less nunzer counted downstrezs)

at tnrec stzticns within tne south fish lsdder @t John Dazy Dea during

period, Scolezber 12, 1971, Negative values signify that more Fish pass:zd dowsnsiream

than upsireaa.

2 15-hour
S

2-iinute C.C. station 1/ teir, elevetion 243 Siot 33

interval

ending et: Sal- Shag Qther Total Sat- Shed Otner Teolail Sal- Shad OCtner Total
{e,q.4) am1ids Saecics meni Js species el 98 snecies
0:27 zum.

1:39

J:230

2:2

2:3)

5:09

3:20

L3130

4239 233 5 242 15 1 15 35 0 35
5:20 139 Y 113 T 2 §3 v5 2 Y7
5:35 115 L 117 ub 5 51 Ly 3 47
6:00 176 -3 163 165 2 147 1£7 8 175
6:% 53 -8 259 263 i 264 153 b 16y
7:C ubYy 3 L57 2u¢ 1 L7 131 17 148
7:% 554 Iy 540 199 e 190 155 Iy 179
8:97 574 2 57 262 2 25y 2u3 16 259
8320 61y -9 605 333 2 ) 207 24 3%
3:00 152 2 ush L43 -2 1) 5 13 y12
9:%2 L79 17 53 472 3 u7s uh3 il L3Y
10:30 453 14 u37 L5k 6 §462 553 22 552
19:3) L85 33 524 W3k 0 b3 533 13 516
119D 452 g L4 L43 L k67 LSk 2 473
11:30 412 26 433 L35 11 Ky7 §k3 % 41
12: 30 nomn 237 26 313 721 1 %32 u5% 39 L83
12:30 pate 211 L3 251 331 15 L6 255 21 276
1:03 295 23 b 333 5 238 2Ly 8 52
1232 233 3 27 auk 17 241 356 17 373
2:29 25 Ll 591 217 7 224 i 22 322
2:%7) . 56 3 23k 20 6 236 23y 9 293
Z:730 113 23 L2 2ul 1 n2 233 16 22y
%:%3 izt Z 187 272 3 296 275 1 23Y
5100 108 L0 13 253 6 26 2h3 25 233
y:22 173 57 2ih 186 -3 te? b 17 273
5:0) 161 53.  2il H%] 10 15% 227 16 243
£:25 133 L7 177" 176 7 133 162 23 159
[ 129 62 151 119 17 15 €3 27 192
6:73 893 %3 12 152 21 151 123 24 162
7:03 60 13 7% 91 1k 135 135 25 130
7:3 €1 5 64 57 11 €3 L3 9 57
3:00 9 -1 8 M) 1 41 ) 7 37
3:7)

G:00

2%
12:00
12:2)
1Y:23
11:3)
12:00 =idnigny

Totel 5557 6y 9235 | 7891 132 8241 | 2liy 533 8497
1/ Gate o Lersn of Engineers camtirg stztion wos closo {Fisn passsce Blocked) until Y200 z.m.
end el ter €207 peme 1 w23 wen ine rest of ine day.




. .03'7 S
Table A-35..Net upstrean counts of fish (number counted unstrean less rwmber counted downstreen)
at tnree staticas within the sou®n fish ledder at Joan Day Cam during a lb6-hour
perind, September 1%, 1371. HRezative velues signify that more fish passed downstream
then upstreem. :
70-m1nute C.E. statien 17 keir, elevotion 248 Siot 33
':;*Zzaif, 58] Shad Cincr  Totai | Szl shgd Otaer  Totzi| Sal- Shad Other Total
‘ﬁ_;:;.j : wenids species noni ds snecies meni ds species
C:2D a.n.
LEN]
223
2:00
2350
3123
3:25
[IE R4 R
430 97 -9 58 23 -1 23 22 i 25
5339 62 -3 Sh 22 3 25 1% 8 21
5333 82 7 29 29 -1 23 42 N ué
6230 79 -1 69 112 13 125 132 20 152
£:30 173 5 152 172 12 135 151 17 168
£ L 0% 0 o 151 3 15 125 25 150
7:30 343 L 52 132 o 132 123 19 147
2:00 L35 11 Li6 164 ] 164 175 23 193
8137 S04 13 122 255 2 257 233 24 274
G200 Iu% 2% 34 295 5 231 279 i 27
5:%) 255 11 277 272 i 273 252 23 332
1000 zu9 14 267 257 1l 268 204 %4 240
10170 535 L2 27 227 6 27% 327 19 Jub
1100 222 25 s 273 2 231 =273 75 215
iz 13N 35 145 27% 10 233 271 37 703
12133 nex 93 Y 133 2%5 3 21 255 17 212
12370 pene 149 L8 153 iyl 7 Y7 260 17 271
1:09 125 87 222 113 8 121 272 Ly 276
1:3) 233 99 27 157 11 129 162 49 723
200 272 85 757 124 -2 i22 159 13 173
270 bRy a3 Led 19 1 53 123 27 152
$200 122 33 245 ic -3 125 123 2¢ 150
%333 a7 8L 175 149 1 172 1¢1 51 2z
L1070 53 2y j72 149 6 155 182 2y 215
L2340 142 83 2572 g3 1L 157 221 29 250
5:00 Sy 53 2y 183 ) 123 166 =2 2i3
RS0 109 Zu L2 L7 21 165 166 4w 271
2300 2 27 1e 57 23 20 104 353 1y
370 73 15 . 83 94 17 iil 185 39 L5
7:CG0 72 17 L9 53 -1 23 94, 20 116
770 23 6 B3R 12 3 5 ¥ 7 L6
300 7 7 16 1k 1 15 z 16 49
~ 8:%0
G300
9:20
15:060
15¢%)
1100
11225
1200 micnickt
Toie 5759 1y 6aE6 | u5IT 207wt | sye2 ey bzung

1

o Eamincers coonding slution wes closed (Fish possooe blocked) until §:00 a.m.

ins dey.

1t wos ooen

{re rect of



>

af

Tahle A-Z6..Net upstreen crunts of fish (number caunted uostresn less number caunted dosnstrezn)
et three statiers within the sasth fish ladder at John Cay Dem durin2 a lé-heour
Nepative velues signiiy that more fish passed dewnstream

perie<!, Sentenber 1y, 1971,

then upst

resm.

?szinufe (L. statiom 1/ veir, elevation 218 Slot 33

T e [ale  Shai  Ciner Tofal |Ssl-  Shad Cther Total|Ssl-  Shad  Other  Totel
) mentds SDECIESs monids SHECHES ronids species

0:32 @.m. - ’

1:Q0

1220

2300

2120

32 01

3:30

L:9d

L:30 81 2 83 23 9 37 18 15 21
5:00 1] 2 L7 31 17 148 17 10 27
5120 Y] 5 LS ! 1 59 23 15 3
6:37 L8 -1 L7 11 3 117 97 20 117
€130 7! 3 Tis 37 1. 221 95 48 143
7:00 1L -1 112 196 i 207 93 Z2 13}
7:20 171 9 120 127 3 125 71 31 122
209 17y -1 175 112 12 12 102 39 119
B: %) 149 5 17 141 3 16y a5 57 1,2
9:00 248 11 259 149 1! 171 173 Ll 172
8:39 2% 14 219 153 15 17y 161 46 207
3: 30 17 18 189 181 12 203 167 59 216

103539 132 15 7 21 L 213 162 69 237

11:00 128 Iy 133 218 -2 214 184 17 %3

e 137 28 165 167 7 17y 128 43 2%

12:30 non 123 24 152 159 12 177 197 §0 23

12020 ot 91 51 122 125 1} 13y 17 32 173
1:00 121 20 1:1 113 25 175 Ly %3 152
1:%) 78 22 101 55 23 2% 105 23 134
2:00 97 29 126 72 8 80 102 21 123
2:%0 118 24 itk 113 5 118 a3 2 115
5:00 7 %4 I8 19 1 71 95 51 132
%g 0 33 19 112 55 10 95 104 25 130
L2020 83 25 117 g3 17 109 gl 33 117
%20 8% il ay 84 23 11y 83 37 120
5:09 161 28 189 . 115 il 126 76 2% 102
£:20 15Y 2k 218 a3 5 104 10 17 121
6230 165 27 192 123 26 4 151 53 154
6270 10l 37 133 2 2y, 128 55 27 82
7:09 z 21 63 33 ! 12 95 6y 26 90
7:30 37 16 52 7i 9 82 25 23 58
§:C0 12 4 13 2 7 51 2 9 z
8:74

9:00

9:20

10200

10: 22

11:00

1i:20

12:G3 midnignt

Totel 2423 589 L12a 571 397 we%y | Zi%e 107% §25L

17 Cate at Carps o Eroircers couniing statiom wia cinsed (fish possaze bi

wnd el ier

c

300 et

T ves aoen tne rest of dhe doy.

~r !

L

o) until L29d @,



b

Tsble A=37..5et unsireen comts _Hsh {rusber gngniw_ ypsirem less m-r.‘oer. caunted dewnsirean)
ot three stzticns within the swin fish ladder gt Jahn Cay Dem curing & lQ-hnur
period, Senterter 15, 1971, Negative velues signify thut mcre fish pessed downstreen

then upstreen.

30-zmirute (.. si<tien 1/ Weir, eievatien 218 Sict 33

e B -
;:5§;§621= SEA R Shad  Cther Totasl | Sal- Shzd ~Other  TetaljSal- Shed Cther Total
[0 e 3} smids S0FCIES Aenids snecies renids - SneCies
E3 Alm,

: 30

23

)

%]

1350

230

HIds]

0

1

|

2

2

>

t :

L33 73 1% 91 13 L 17 1y 11 25
5:50 -3 3% 14 0 L 12 13 25
5227 2 -] 25 1] 8 ] £h 2y 32
6200 26 -2 2t 32 17 - 95 122 23 132
€250 5y 5 54 Iuz 5 157 120 17 157
7700 125 2 107 91 7 93 78 18 g6
1530 : 193 -9 95 9% 5 53 81 4l 122
£:00 33 L 92 103 2 110 93 . 26 119
£:7p L7 10 157 152 26 159 93 21 119
9:00 169 18 217 122 9 129 9% 18 ik
4320 237 15 22k 113 16 12% 121 27 143
10: 00 703 %] B3, 125 1y 134 17h 26 152
19:39 z37 37 73 172 10 is2 121 Ll 162
i 202 z7 229 253 22 275 133 59 197
SRR 125 24 15) 216 6 2e2 157 43 205
12:55 nesn 125 55 150 252 3 235 179 32 21}
igs: 175 %5 161 192 14 228 162 22 140
)t 162 7% 225 37 2b 121 5% 29 19y
e 103 z3 1.1 101 ) %0 151 1%2 %5 163
2307 87 70 157 11é 17 %3 41 31 72
2174 ) af 58 2ul 123 7 153 127 %2 153
3150 179 g4 265 37 8 %5 32 2% 115
%139 13 Lg 297 133 4 1729 }7 %9 1%6
L:00 160 a6 ufs i55 17 172 102 41 1.3
L:30 17k 63 w2 192 4 194 146 1,9 155
5106 193 86 279 192 3 165 161 50 211
B1F) 279 75 354 162 12 17% 100 55 155
£ 00 151 L3 1 126 L9 175 i22 w7 165
6132 63 2% 93 16y 52 2it 120 58 118
7:00 ] 10 5% 59 , 50 129 93 z2 130
Ih 54 i 57 67 11 73 62 13 5
£:00 17 12 29 35 I 4 Y2 6 48
2:70

TN

9: 30

10:00

10:3)
11:09
11:39

12:CO mideight

Totzl L2%3 15 5298 355k KL?  LLTS | B2 1012 w1

)_’ Cate of Corps ef Trneincers counting sietien was Closca (Tish pessere Lictked) undi) 4200 a.m.
end ofter 503) nume T wos men the reot of the day,



Teble A28,

-~

Net unstream coxints of Fish {rumber caunted usstreem less number counted downsireem)
at three stetions within the seuth fish laceer at John Day Dam during o 1é-hour
periec, Septerber 16, 1571 Negative values signifly tnat mere fish passed downsireom
than upsireer. :

33-mirute (.f. sitrtien I/ Yeir, cleveiian 78 Slat 33

;-T:errc;t Ssl- Snzd  Cther  Total pel- Shad Cther Telal | Sei- Shad Otrer Total

(e v Y senids SnECies renids speries ronids snecies
0:2) a.m. .

1:00

1:%23

2:0)

2:%20

5:09

5:53

4:00 .

L %2 125 13 112 3 2 10 12 23 35
903 16 24 70 21 b 27 27 14 L1
5:2Q 51 1 52 iy 8 48 ) 13 W7
6209 57 0 57 92 1i 1Cé 97 Sk 151
£330 107 9 116 170 2 172 133 2 163
7:00 163 1 169 19D 9 199 113 22 135
7:%0 157 1 153 10 -1 139 143 33 131
8:20 iy 3 152 152 5 157 107 29 1326
8:20 136 17 203 157 18 165 132 25 167
G:32 2uy 10 254 183 11 192 112 5 202
9: 20 261 3 A3 172 [ 1786 157 5y 211

10:00 23y 3 371 185 12 197 8% 52 225

10:20 153 12 170 168 15 183 71 63 2%

1}:20 153 16 119 162 9 i7t 152 7 225

11:20 123 18 A 210 12 222 154 66 240

12:03 nom 127 57 144 199 5 20k 199 47 257

12:%0 103 27 135 123 12 15 181 49 229
1:G0 173 45 172 105 5 110 L% L5 182
1:20 58 Ly 122 52 9 61 83 Lb 13%
2500 84 51 117 Y g 82 87 21 158
2170 8 30 178 94 5 101 an 33 Qy
%132 , 69 23 97 81 17 g4 97 =4 153
2:23 83 37 126 g5 i 89 103 23 151
1,: 20 s 2 167 35 7 97 116 27 143
sZ 5o z 185 85 é 92 7y L3 117
5120 173 26 192 128 i 1z 66 x 191
Y130 176 53 229 118 17 125 55 52 107
602 101 35 136 Qi 8 93 69 65 125
£:70 70 1L 8y 111 2 113 &5 - 25 2
7:00 ) 17 L3 55 20 75 45 25 €3
7:33 73 8 %3 29 5 3l L6 1% &2
8203 1% 8 22 2% L 37 29 2 %1
8:30

G:2)

2:32

10:29

13:22

11:C0

1122

12:83 widnieht

Totezl 236) 63% Wy | E559 269 3548 2231 1129 [T

crp3 of Encirwers coonting cisfion wvan Gionea (Figh nosurte biocked) until §:00 z.m.




Tehle A-32,.Net unstrean counts of fish {ramber coented upstrezn less nunber caunted downstreem)
2t three siations within tme couth Fish 1zoder 2t Jahn Cay Uem during a lé-hour
periad, Sceplember 17, 1971, Negative values signify inat mere Fish passed downstreen
then upsireas.

2-miruic C.F. stetiem 1/ Yeir, elevetion 248 Slat %23

intcrva . R - s . -, ' ;

l:ﬁain(lix Sel- Shad Cther Tofri Sal Snad  Other Totel| Szl Shad Other Total
o5, 1.5 Tenics SOLCIES aonics snelies moni ds Snecies )

0123 a&ume.

33

) -1 23 15 2 17 19 13 32
51 12 £ 25 3 29 5% 1 3
45 -3 L6 b 10 sé 16 35 19
45 -5 ] 123 11 139 3y 35 117
53 6 £% 163 5 103 1cy 23 132
13y -1 172 17 ] 1719 91 27 118
199 b 255 179 2 151 o5 22 17
171 2 17i 13y -1 135 aé 3y 120
179 i 141 172 2 )25 76 Y 110
226 ik 240 217 9 226 125 32 157
zaq 7 93 185 5 140 188 47 235
25y 10 A it} L a5 166 4 213
22 15 2l 2yl 12 253 163 2 192
172 2 ey 255 & 51y i37 42 2e9
151 23 150 e 7 LY 155 39 233
roin 20y g =4 206 7 213 229 37 ohé
TR 135 32 165 221 10 251 213 H L9
24% 53 =83 Ly 15 153 206 22 223
162 ] it 103 5 104 Yoz 23 215
3 279 81 753 175 12 127 1492 27 167
230 233 o6 Ik 151 19 179 1% 41 18y,
3:00 23 Eb 2491 197 9 116 177 35 212
Z: 49 122 3 122 152 i 183 123 %5 158
4200 143 59 e Lz 3 15 140 pi 169
yed 129 52 171 125 9 I L7 %5 155
5:090 63 ! 126 128 10 148 168 25 20%
5:30 57 59 2 154 3 157 165 27 52
&:00 102 b2 Sk 43 10 180 123 43 !
61279 57 29 B4 03 Y 107 120 23 159
7:00 37 22 59 €3 10 68 43 17 50
7250 2y 9 23 54 g 62 37 12 k9
3103 7 4 11 52 } o3 27 9 74
3:3
G238
Q2 7f
10:00
103130
11:462
120
12:900 nidnizhi
Tais Lai? 810 BERET | kAL 22 LS55 | 03 978 43

vies stetime wns iaccd (Fieh passeze blotked) undil 4100 e

1/ Gote ot Lerps F Eroinenrs
ine rest of fhe day.
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