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PREFACE

The Bonneville Power Administration (BPA). the United States Bureau of
Reclamation (USBR), and the Washington State Department of Ecology (WDOE)
are funding the construction and evaluation of fish passage facilities and
fish protection Tfacilities at irrigation and hydroelectric diversions in
the Yakima River Basin, Washington State. This construction implements
Secti on 803 (d) of the Northwest Power Planning Council®s Columbia River
Basin Fish and Wildlife Program (NPPC 1987). The program proviaes offsite
enhancement to compensate for fish and wildlife losses caused by
hydroelectric development throughout the Columbia River Basin. and
addresses natural propagation of salmon to help mitigate the impact of
irrigation in the Yakima River Basin.

The Columbia, Richland. Westside Ditch, Sunnyside, Wapato, and Roza Screens
are six of the juvenile screening facilities. This report evaluates the
flow characteristics of the screening facilities. Studies consisted of
velocity measurements taken in front of the rotary drum screens and within
the fish bypass systems during peak flows. Measurements of approach
velocity and sweep velocity were emphasized in these studies; however,
vertical velocity was also measured. Results indicate that velocity
patterns within the screening facilities often exceed design

specifications, but are generally conducive to effective fish bypass.
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We measured the velocity conditions at six fish screening facilities in the
Yakima River Basin: the Columbia. Richland, Westside Ditch, Sunnyside,
Wapato, and Roza screens. Approach, sweep, and vertical velocity
measurements were taken in front of the rotary drum screens using
bidirectional electromagnetic instruments. Velocities were also measured
at the entrance of fish bypasses, in front of traveling belt screens in
separation chambers, and in the entrance to the Tfish return.

Approach velocities at the Columbia Screens exceeded design specifications
under peak canal flow conditions. Discharge through each of the drum
screens was comparable. Stoplog configuration did not adversely affect
approach velocity at the face of the drum screens.

Approach velocities at the Richland Screens generally met design
specifications: however, low sweep-to-approach velocity ratios occurred at
the first drum screen. The canal was not operating at peak canal Tflow.
Velocities under the curvature of the drum screens were similar to
velocities in front of the drum screens. Discharge through the drum
screens appeared to be equal: however, Tish return discharge was greater
than described in the design specifications.

Velocities at the Westside Ditch Screens met design criteria. except in
front of the most upstream screen. Discharge through the drum screens was
not 1identical. The close proximity of the outer wall to the last drum
screen did not adversely affect performance at that screen. Fish return
discharge was low because of a stoplogging error: however, adequate fish
return discharge is easily achievable.

Approach velocities at the Sunnyside Screens exceeded design specifications
during peak canal flow. The intermediate wing wall disrupted the sweep
veiocity. Sweep velocities in the head end cf the intermediate and
terminal bypasses indicated that discharges were not identical. Velocities
were not uniform in the separation chamber, and approach velocity exceeded
design specifications in some areas on the face of traveling screens.

Approacn velocity at the Wapato Screens exceeded design specifications in
front of the rotary drum screens during peak canal flow. Fiow through the
three Tfish bypasses were not equal, with more flow passing through the
terminal bypass. Reverse sweep velocities occurred in the upstream end of
the fish separation chamber. Unequal discharge through the two traveling
belt screens caused excessive approach velocities at the face of one of the
screens. Total discharge in the fish return was adequate: however, most of
the water entered the fish return from the bottom.

Approach veiocity at the Roza Screens during peak canal flow often exceeded
design specifications. Additionally, iow sweep velocities in the screen
forebay resulted in a sweep-to-approach ratio that was less than aesirable.
Approach velocity exceeded design specifications in front of the traveling
belt screens in the separation chamber. Discharge in the fish return was
adequate, with water entering equally from the surface and the bottom.

Vil
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INTRODUCTION

The Pacific Northwest Electric Power Planning and Conservation Act (Public
Law 96-501) was passed to enable preparation and implementation of a
regional Conservation and Electric Power Plan. The Northwest Power
Planning Council administers the plan, and is charged with developing a
program to protect and enhance fish and wildlife populations and to
mitigate adverse effects from development. operation, and management of
hydroelectric facilities.

The Yakima River Basin was selected as one site for enhancement of salmon
(Oncorhynchus spp.) and steelhead (Salmo gairdneri) runs. Under the Plan,
the Bonneville Power Administration (BPA), the Bureau of Reclamation
(USBR), and the Washington State Department of Ecology (WDOE) are funding
the construction of fish passage and protection facilities at irrigation
and hydroelectric diversions in the Yakima River Basin (Figure 1).

The improvement of fish screening facilities in irrigation canals is a
major component in the overall fisheries enhancement program. Hydrologists
and biologists from various agencies, including the National Marine
Fisheries Service (NMFS). the Washington Department of Fisheries (WDF). and
the Yakima Indian Nation (YIN). provided input for the design of the new
facilities. The angled rotary drum screen design was chosen as the best
alternative for fish screening in irrigation canals.

The BR and NMFS built scale models (1:10) of some of the proposed
facilities to evaluate velocity parameters before the actual construction
of the fTacilities began. The Sunnyside Fish Screening Facility. the first
of the new fish screening facilities in the Yakima Basin, began operation
in 1985.

Pacific Northwest Laboratory (PNL) conducted fisheries evaluations at five
of the new fish screening facilities from 1985 through 1988 (Neitzel et al.
1985. 1986, 1987). The scope of the studies included the quantification of
injury and mortality, predation. and passage effectiveness fTor emigrating
salmonids; however, it did not include evaluation of hydraulic
characteristics within the screening facilities. The hydraulic conditions
in front of the drum screens as well as within components of the fish
guidance system (fish bypasses, separation chamber, and fish return slot)
are critical in providing optimal conditions for safe TfTish bypass. The
screens were designed to provide an approach velocity (perpendicular to the
screens) of 0.5 feet per second (fps) or less to minimize impingement of
fish, and a sweep velocity (parallel to the screen face) of at least twice
the magnitude of the approach velocity to guide fish into the bypass system
(Easterbrooks 1984).

Inadequate sweep velocities, excessive approach velocities, or unequal
discharges through the drum screens and fish bypass system have been
observed at several of the screening facilities during our fisheries
evaluations. These flow pattern anomalies can affect the overall
efficiency of a facility. The objective of these hydraulic studies was to
monitor the actual velocity characteristics at selected facilities during
normal operation. as defined by the operating criteria for each Tfacility.

This report describes the measurement studies conducted by PNL staff at the
Columbia, Richland. Westside Ditch, Sunnyside. Wapato. and Roza screens in
1988. The report describes the equipment and methods used to measure the
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hydraulic characteristics and the operating conditions at each facility

during data collection, and summarizes the results. The similarities and
differences among sites are discussed. The raw data are included in six
appendices (one for each site) to provide for independent analysis of the

data.



METHODS

Two monitoring protocols were used in our data collection. Partial

surveys, In which measurements were taken only at 0.2 and 0.8 of the water
depth [Z; hereinafter referred to as "of water depth” or 0.2 (e.g.l1 depth].
were conducted at the Columbia, Westside Ditch, Sunnyside. and Roza
screens. Additional measurements were taken to address specific concerns
at these four sites. Complete surveys. which included additional
measurements at 0.05. 0.5. 0.8. and 0.9 of the water depth (Figure 2). were
conducted at the Richland and Wapato screens. Velocity measurements were
taken in front of the rotary drum screens, in the separation chamber (GF
applicable). and in the fish return. Velocity parameters were

simultaneously measured in the X (approach). Y (sweep). and Z (vertical)
axes.

Probe-Positioning Rod

Water Surface

Drum Screen

Screen Seal

Forebay Floor

© Probe Location

FIGURE 2. Measurement Depths and Probe Positioning Relative to the Front
Face of Rotary Drum Screens in Complete Surveys



EQUIPMENT

Four electromagnetic water current meters were used to monitor water
velocities. Each meter utilized a bidirectional probe (Figure 3). Probes
were mounted in pairs so that one measured the X and Y and the other
measured the Y and Z velocity components at a given depth. Measurements
were made at two depths simultaneously. Outputs were read visually from
the panel gauges.

The meter probes were securely fastened to a horizontal arm that extended
from a movable sleeve secured to a vertical pole. The length of the
horizontal arm and the position of the sleeve on the vertical pole were
adjustable. The probe support assembly was positioned at least 18 in.
downstream or outside of the sensors so that the vertical pole and
horizontal bracket arm would not disrupt velocity readings at the probes
(Figure 4).

Sensing
Electrodes

Clamping Area

Cable

FIGURE 3. Bidirectional Electromagnetic Probes Used in Velocity
Measurements

PROBE _ POSTIONING

Drum _Screens

The vertical pole was positioned close to the perimeter of the screen:
however, none of the components of the probe assembly was in contact with
the screen face. The bottom of the pole rested on the forebay floor, and
the top end of the pole was clamped to a fixed object such as the gantry
frame or a girder. Measurements at 0.2. 0.5. and 0.8 of water depth were
taken by mounting the probes on a horizontal arm pointing upstream, and
measurements near the screen face at 0.05. 0.8. and 0.9 of water depth were
taken by mounting the probes on a horizontal arm pointed inward toward the
face of the screen. The length of the horizontal arm required to position
the probes close to the screen face was calculated based on screen

diameter, water depth. and the position of the vertical pole relative to
the perimeter of the screen. The set of probes was generally within 4 to 6
in. of the screen face for the near-screen measurements. The drum screens
are constructed at an angle to the canal flow: therefore, all measurements
were taken with the probe orientation parallel and perpendicular to the
screen face, not to the canal flow. Most of the velocity measurements were
taken at the centerline of the screen. Measurements were also taken in the
upper and lower quadrant (halfway between the upper or lower edge of the
screen and the centerline) in complete surveys.
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FIGURE 4. Relationship of Probe Support Assembly to Probes During
Velocity Measurements

Fish Bypasses

Measurements were taken at 0.2 and 0.8 of water depth at the centerline of
the 24-in.-wide Tish bypasses. All bypasses had submerged ramps to guide
fish and water up from the bottom of the screen structure and over an
adjustable weir at the back of the ramp. The probes were positioned about
18 in. upstream of the ramp. This positioning generally placed the probes
within the concrete structure of the bypass. Additionally, at the request
of the Washington Department of Fisheries (WDF). velocity measurements were
taken at 0.1. 0.3. 0.5. 0.7. and 0.9 of water depth at the Sunnyside
Screens, instead of the normal 0.2 and 0.8 depth.

Separation Chamber

Measurements were taken at 0.2 and 0.8 of water depth in transects across
the width of the separation chamber. Transects were made upstream of the
vertical traveling screens and at the centerline of selected traveling
screens. The traveling screens were constructed perpendicular to the
separation chamber Tflow. with the outer wall (distal to the traveling
screens) angling toward the screens. The probes were positioned parallel



to the traveling screens, pointing upstream. Turbulent areas where bypass
flows mix at the head of the separation chamber were not evaluated.

Vertical Traveling Screens

Measurements were taken at 0.2 and 0.8 of water depth at the face of the
traveling screens. The probes were positioned parallel to the screen face
at I-ft intervals at the Sunnyside Screens, and at the centerline and in
the upper and lower quadrants at the Wapato and Roza screens. The
measurements along the screen face and the transects across the separation
chamber merged to form a T pattern of velocity measurements.

Eish Return

Velocity in the fish returns of the smaller facilities (Columbia. Richland,
and Westside Ditch screens) was measured in the "window'™ of water passing
over the flow-regulating dam boards. Velocity in the larger facilities
(Sunnyside. Wapato. and Roza screens) was measured near the upstream end of
the fish return slot. The vertical pole was positioned upstream of the
submerged approach ramp. A second set of measurements was taken in the
middle of the Wapato Screens fish return.

DATA COLLECTION AND ANALYSIS

Ten sets of velocity measurements were recorded In a 3- to 5-min interval.
Each set of readings provided a "snapshot™ of all velocity measurements.
Beginning and ending times were recorded for each series of data. Abnormal
operating or canal flow conditions were recorded as 'Notes"™ on the data
sheets. Analyses and comparisons were performed using the means of the
data.



DESCRIPTION OF CONDITIONS AT EACH SITE

Our data were collected at the time of the year when maximum canal flow was
most likely to occur, and under normal operating conditions, as described
in the operating criteria for each site. However, because of projected
water shortages in 1988. some canals were not operating at maximum
capacity. Surface elevation and/or forebay depth were determined from
staff gauges at each site. Canal Tlows were also provided by BR for most
sites; however, canal flow at the Richland Canal was not available.
Abnormal flow or operating conditions were recorded at each site.

COLUMBIA CANAL

The Columbia Screens are located in the Columbia Canal on the right bank cf
the Horn Rapids Diversion Dam at river mile (RM) 18.0 on the Yakima River.
The facility consists of 10 rotary drum screens (8 ft in diameter, 10 ft in
length) and a fish return. The water depth in the screen forebay is about
4_2 ft when the canal is at the maximum flow of 150 cubic feet per second
(cfs). Flow through the fish return is maintained at about 25 cfs by
placing dam boards in the fish return.

A partial survey was conducted at the Columbia..Screens on August 3, 1988.
under TfTull canal flow conditions, estimated at 148 cfs by Columbia Canal
maintenance personnel. Canal elevation was 4.2 ft on the staff gauge
behind the screens. Only 47 in. (49%) of the 96- in.-diameter drum screens
was submerged. Water depth in front of the screens was 53 in. We assumed
the difference in water depth and submerged screen depth to be the height
of the bottom screen seal.

All operating conditions were normal during our measurements with the
following exceptions:

Screen 8 was not turning and was completely plugged with
debris.

Screens 2 and 3 were not turning when we arrived and were
reset before our measurement series.

Porosity boards were in use in all screen bays behind the
screens. The upper half of each screen bay was completely
closed off, and 2 ft of board were positioned 6 to 10 in.
from the bottom in the lower half of each screen bay to
prevent silt buildup near the screens.

The fish return had dam boards in slot A (narrow slot at the
front end of the fish return) instead of slot C (wide slot in
the middle of the fish return).

Velocity measurements were taken at 0.2 and 0.8 of water depth.

Measurements were made at the centerline of most screens: however.
measurements were taken in the upper and lower quadrants on selected
screens to determine if the porosity board configuration behind the screens
affected approach velocities at different points on the face of the screens
(Figure 5). Measurements in the fish return were made in the center of the
water column at middepth of the water flowing over dam boards in the narrow
slot. The series of measurements was completed in 3 h. No changes in
canal flow or operating conditions occurred during our measurements.



Trash Rack

Fish' .
Return

O Measurement Locations
«- Stoplogs

FIGURE 5. Probe Location Map for Partial Velocity Measurement Survey at
the Columbia Screens, Summer 1988

RICHLAND CANAL

The Richland Screens are Located in the Richland Canal on the left bank of
the Horn Rapids Diversion Dam at RM 18.0 on the Yakima River. The Tacility
consists of four rotary drum screens (6 ft in diameter. 10 ft in length). a
wastewater channel, and a fish return. Maximum canal flow is 80 cfs. The
canal surface elevation at maximum canal flow is 413.85 ft. This forebay
elevation represents the maximum canal level with no spill over the sill of
the wastewater channel.

A complete survey was conducted at the Richland Screens on August 4 and 8.
1988. The forebay elevation was 413.8 to 413.85 ft. and canal level was
5.7 ft on the staff gauge behind the screens. Total canal flow was
unknown. The water in front of the screens was 69 in. deep. Of the 72-in.
drum screen diameter, 55 in. (76%) was submerged. The screens at the
Richland Canal are set on top of a 12.in. sill. We used the submerged
screen depth (65 in.) as the basis for our measurements so that the probe
positioning at 0.8a and 0.9 depths would be relative to the screen and not
to the solid sill.

All operating conditions were normal during our measurements with the
following exceptions:

Flow through the fish return was excessive. Stoplogs may not have
been all the way to the bottom in slot C. allowing water to go
under as well as over the stoplogs. Porosity boards were in use
behind the screens to reduce silt buildup in the screen bays. Two

10



12.in.boards were positioned about 10 in.from the bottom in each
bay. Siltation was excessive behind the screens: however, silt
deposition in the screen forebay was minimal.

Velocity measurements were taken at six locations at five depths (0.05,
0.2. 0.5. 0.8. 0.8a. and 0.9 of water depth) in three transects (centerline
and upper and lower quadrants) at each screen (Figure 6). Measurements in
the fish return were made in the center of the water column at 0.2 and 0.8
of water depth in Slot A. Survey measurements required a total of 10 h
during 2 days. Change in canal elevation during the 2 days of sampling was
negligible.

NS,
A0
Forebay Fish Return \\\‘:\‘:\
\‘\\\\.\\ g
Trash Rack © Measurement Locations
FIGURE 6. Probe Location Map for Complete Velocity Measurement Survey at

the Richland Screens, Summer 1988

WESTSIDE DITCH

The Westside Ditch Screens are located in the Westside Ditch on the right
bank of the Yakima River at RM 166.2. The facility consists of four rotary
drum screens (6 ft in diameter, 12 ft in length). a wastewater channel, and
a Ffish return. Maximum canal flow is 120 cfs. The maximum forebay level
is about 1682.1 ft on the staff gauge in the screen forebay.

A partial survey was conducted at Westside Ditch on August 9 1988 The
canal was operating at an excessively high level when we arrived at the
site. About 6 in. (8%) of the drum screen diameter was above the surface,
and 6 to 8 in. of water was spilling over the wastewater channel sill.
About 6 in. of water was spilling over the weir on a wastewater channel at
the old head gate structure in the bay behind the screens.

The head gates were closed until the canal level stabilized at 1682.0 ft on
the staff gauge. At this level, 14 in. of the drum screens was exposed and
58 in. (81%) was submerged, and no water spilled over the sill of the
wastewater channel. About 6 in. of water was flowing through the
wastewater channel slot. Water flow ceased in the old wastewater channel
behind the screens. The dam board height in the fish return was not
changed. Canal flow was 96 cfs.
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The water depth of 64 in. in front of the drum screens was used to
calculate depths for probe positioning. Velocity measurements were taken
at 0.2 end 0.8 of the depth (Figure 7). Measurements in the fish return
were made in the center of the water column at middepth of the water

S« O Measurement Locations

Fish Return

FIGURE 7. Probe Location Map for Partial Velocity Measurement Survey at
the Westside Ditch Screens, Summer 1988

flowing over the dam boards in the fish return slot. The fish return flow
was 19 in. of head instead of the 24 to 27 in. suggested in the operating
criteria.

SUNNYSIDE CANAL

The Sunnyside Screens are located in the Sunnyside Canal on the left bank
of the Yakima River at RM 103.8. The facility consists of 17 rotary drum
screens (16 ft in diameter, 12 ft #n length) and a fish bypass system that
includes intermediate and terminal fish bypasses, a separation chamber with
two bypass water recovery pumps located behind vertical traveling screens,
and primary and secondary fish return pipes. The maximum canal flow is
about 1550 cfs. and the maximum forebay elevation is 897.0 ft. Flow
through the bypass system is controlled by adjusting weir gates in the fish
bypasses and fish returns. Of the 100 cfs of water entering the separation
chamber (50 cfs from each fish bypass). 80 cfs are pumped back to the canal
when both pumps are operating, leaving 20 cfs to flow through the primary
fish return. Porosity boards are used behind screens 8 and 10 through 14
to help balance discharge through the screens. Screens 1 and 2 are
completely blocked off.

A partial survey was conducted at the Sunnyside Screens on August 10 and
11. 1988 (Figures 8 and 9). The canal forebay elevation was 897.0 and
canal flow was about 1275 cfs. Both pumpback systems were in operation,
and the weirs in the intermediate bypass. the terminal bypass, and the fish
return were adjusted according to the operating criteria. Water depth in

12



front of the screens was 168 in.: 150 in. (83%) of the 180-in. drum screen
diameter was submerged. We used the submerged screen depth (150 in.) for
our calculations so that probe positioning would be relative to the drum
screens.

-
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Flow o lIntermediate Wing Wall
Terminal Bypass
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Trash Rack _— T © Measurement Locations
FIGURE 8. Probe Location Map for Partial Velocity Measurement Survey in

Front of the Screens at the Sunnyside Screens, Summer 1988

Intermediate Bypass
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Fish Retumn
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FIGURE 9. Probe Location Map for Partial Velocity Measurement Survey in
the Separation Chamber at the Sunnyside Screens, Summer 1988
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All operating conditions were normal during our measurements except that
screens 1 and 2 were stoplogged and out of service. The operating criteria

call for only screen 1 to be stoplogged although screen 2 has not been in
operation since 1985.

WAPATO CANAL

The Wapato Screens are located in the Wapato Canal on the right bank of the
Yakima River at RM 106.7. The facility consists of 15 rotary drum screens
(14 ft in diameter and 24 ft in length) and a fish bypass system that
includes three fish bypasses (two intermediate and a terminal), a
separation chamber with two bypass water recovery pumps located behind
vertical traveling screens. and a fish return. The forebay elevation is
about 935 ft at the maximum canal flow of 1800 cfs. Flow through the fish
bypass system is controlled by adjusting weir gates in each fish bypass.
the fish return, and the recovery pump bays behind the traveling screens.
The two recovery pumps are not used during normal operation. Of the 150
cfs of water entering the separation chamber (50 cfs from each fish

bypass). about 30 to 35 cfs flows through the fish return and the remainder
is wasted over the weirs behind the traveling screens.

A complete survey was conducted at the Wapato Canal on August 16 through
18, 1988. Canal elevation was 934.6 ft. and the canal flow was 1750 cfs.
Weir heights in the three fish bypasses and the fish return were set
according to the operating criteria. Water depth in front of the screens
was 135 in. OFf the 168-in. drum screen diameter, 130 in. (77%) was
submerged. We used the submerged screen depth as the basis for calculating
probe positioning.

All operating conditions were normal with the fol 1owing exceptions:

- The vertical traveling screens in the separation chamber
were not fully functional. The screens were cleaned and
lowered into operating position when we took our
measurements in the separation chamber: however, the spray
pumps were not operating, and only one traveling screen was
rotating. When our measurements were completed, the screens
were removed.

Discharge through the two traveling belt screens was not

equal. Most of the wastewater was discharged through screen
2 (the screen closer to the fish return slot).
Rotary drum screens 1 and 9 were not operational. The

screens were not stoplogged: however. they appeared to be
totally plugged with debris. No measurements were taken in
front of these screens.

Three YIN salmon rearing pens were floating in the canal
forebay.

All drum screens were stoplogged according to previous modeling
data: however, stoplog configurations were not included in the
operating criteria.

Velocity measurements were taken at six locations at Tfive depths (0.05.
0.2. 0.5. 0.8. 0.8a. and 0.9 of water depth) in three transects (centerline
and upper and lower quadrantsl at screens immediately upstream and
downstream of each fish bypass (screens 5, 6, 10, 11, and 15).

Measurements were taken at 0.2 and 0.8 depths at the centerline of the
remaining screens, in the entrance to fish bypasses. in front of the

14



traveling belt screens in the separation chamber, and in the fish return
(Figure 10).

We also conducted velocity measurements on September 8. 1988. after the YIN
salmon pens were removed from the canal forebay. The purpose of these
measurements was to determine if the floating pens affected velocity
measurements in front of the drum screens or in the fish bypasses.

However. the surface elevation in the canal had dropped from 934.6 to 933.3
ft. and the canal flow was down to 1150 cfs because of reduced irrigation
demands. Additionally, bypass flows described in the operating criteria
were not achievable at a canal elevation of 933.3 ft.

Bypass 1 Bypass 2 Bypass 3
N 3 8 532100 2 0 B e 2 i e O

h.
Q,
Dy

Separation Chamber

[ P —=———— o

l—#
Fish Return L

Measurement Locations
o Five Depths
® Two Depths

FIGURE 10. Probe Location Map for Complete Velocity Measurement Survey at
the Wapato Screens. Summer 1988
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The Roza Screens are located in the Roza Canal on the right bank of the
Yakima River at RM 127.9. The facility consists of 27 rotary drum screens
(17 ft in diameter and 12 ft in length) in five screen bays-(7 screens in
the upstream bay and 5 in each of the other four bays), a fish bypass
system that includes five Tfish bypasses, a separation chamber with Tfour
bypass water recovery pumps located behind vertical traveling screens, and
a fish return. At the maximum canal flow of 2000 cfs. the forebay
elevation is about 1220.8 ft. Flow through the fish bypass system is
controlled by adjusting weir gates in each of the fish bypasses and the
fish return. OF the 250 cfs of fish bypass flow (50 cfs through each fish
bypass) during normal operation. 20 cfs flows through the fish return and
230 cfs (57.5 cfs for each of the four pumps) is pumped back to the canal.

A partial survey was conducted at the Roza Screens on August 22 and 23.
1988. Canal elevation was 1220.3 ft behind the screens, and total canal
flow was 1950 cfs. Velocity measurements were taken in the first bay.
Water depth in front of the screens was 160 in. OFf the 204-in. drum screen
diameter, 151 in. (74%) was submerged. We used the submerged screen depth
(151 in.) as our depth so that probe positioning would be relative to the
drum screens. Measurements were taken at 0.2 and 0.8 of water depth at the
centerline of screens 1. 2. 4, and 5. No measurements were taken in front
of screen 3 because the boom truck used to position our probe assembly
would not reach the screen. Measurements were taken at 0.05, 0.2. 0.5.
0.8. 0.8a. and 0.9 depths at the centerline of screens 6 and 7 (Figure 11).
Velocity measurements were taken in front of the first and third vertical
traveling screens in the separation chamber (Figure 12). All operating
conditions were normal.

Bypass 1

% LTI

Probe Location Map for Partial Velocity Measurement
Survey at the Roza Screens, Bay 1. Summer 1988
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RESULTS

Current velocities were measured at six screening facilities during 1988.
The facilities are Columbia, Richland, Sunnyside. Wapato, Roza. and
Westside Ditch. Velocities measured in all the canals were near the design
specification and generally conducive to an effective fish bypass.

Approach velocities sometimes exceeded 0.5 fps, however, they usually were
at least twofold less than sweep velocities. Vertical velocities were
usually less than 0.5 fps. Some velocity anomalies related to facility
design were observed. For example, negative flow velocities were measured
near walls and at some bypass entrances. The velocity characteristics are
presented on a site-by-site basis. The raw data for each site are included
in Appendices B through G.

COLUMBIA  SCREENS

Velocity measurements for the Columbia Screens are summarized in Table 1.
Approach velocity exceeded 0.5 fps by more than 10% at all operating

TABLE 1. Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity
Measurements (fps) at Peak Canal Flow at the Columbia Screens,
Summer 1988

Screen 0.2 Depth 0.8 Depth

Number Quadrant X Y VA X Y YA
12 Center 0.61P 1.15 0.16 0.84b 1.41¢  0.06
2 Upper 0.51 1.78 0.26 0.88b 2.10  0.17
2 Lower 0.44 1.60 0.36 0.65P 1.93 0.28
3 Center 0.36 1.56 0.29 0.55D 1.63  0.09
4 Upper 0.49 1.62 0.17 0.63P 1.68 0.06
4 Lower 0.61b 0.98C  0.11 0.670 1.42  0.00
5 Center 0.57b 1.56 0.13 0.690 1.54  0.05
6 Upper 0.56D 1.66 0.16 0.71b 1.71  0.08
6 Lower 0.57b 1.49 0.17 0.52 1.33  0.05
7 Center 0.52 1.45 0.13 0.62b 1.24  0.04
gd Center 0.38 0.93 0.16 0.26 1.17  0.00
9 Center 0.60P 1.28 0.19 0.620 1.0IC 0.06
10 Upper 0.60P 1.38  0.11 0.78P 1.34  0.01
10 Lower 0.58b 1.41 0.11 0.62b 1.29  0.00

Fish Return® Center 0.43 8.0 0.41

a Screen 1 is at the upstream end of the screening facility: Screen 10 is
at the downstream end nearest the fish return.

b Approach velocity exceeds design specification(>0.5 fps) by >10%

c Sweep-to-approach velocity ratio is less than design specification of
>2:1 by 10%.

d Screen 8 was not operating and was plugged with debris.

e Fish return flow cross-sectional area of 4.17 ft2; velocities were

measured in the center of the fish return overflow.
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screens. The excess occurred more often at 0.8 depth. Even though
approach velocities exceeded 0.5 fps. the sweep-to-approach ratio of 2:1
was maintained at eight of nine operating screens for 0.2 depth and seven
of nine operating screens at 0.8 depth. Vertical velocity was less than
0.2 fps at seven of the nine operating screens. Vertical velocities were
consistently greater at 0.2 depth than for 0.8 depth. There was no
consistent variation in the difference between approach measurements at the
upper and lower quadrants of Screens 2. 4. 6. and 10. Flow through the
fish return was adequate to prevent diverted fish from swimming into the
screen Tfacility from downstream of the fish return slot. The stoplog
configuration being used during our measurements was not the same as
prescribed by the operating guides.

RICHLAND SCREENS

Velocity measurements for the Richland Screens are summarized in Table 2.
Approach velocities did not exceed 0.5 fps by more than 10% at 0.05. 0.5.
and 0.8 depth near the screen. Approach velocity exceeded 0.5 fps by more
than 10% for three of 12 measurement locations at 0.2 depth. 1 of 12
measurement locations at 0.8 depth near the screen, and 1 of 12 measurement
locations at 0.9 depth. Sweep-to-approach velocities exceeded a 2:1 ratio
at all depths measured on Screen 1 except for 0.5 depth. For Screen 2. the
sweep-to-approach ratio was greater than 2:1 at 0.2 and 0.8 depth. For
Screens 3 and 4. the sweep-to-approach ratios were 2:1 or greater at all
measurement locations.

Approach velocities were consistently higher in the upstream quadrant of
each screen compared to the centerline and lower quadrant measurements,
indicating that screen bay walls affected flow patterns. Flow through the
fish return resulted in average approach velocities of less than 0.2 fps
for the lower quadrant of Screen 4. Approach velocity at 0.9 depth for the
lower quadrant of Screen 4 was reversed. Flow through the fish return was
adequate to prevent diverted fish from swimming into the screen facility
from downstream of the fish return slot.

WESTSIDFE DITCH screens

Velocity measurements for the Westside Ditch Screens are summarized in
Table 3. Approach velocities were less than 0.5 fps at 0.2 depth and
exceeded 0.5 fps by more than 10% at 0.8 depth for Screens 1 and 4. The
sweep-to-approach ratios were greater than 2:1 at all measurement locations
except at 0.8 depth on Screen 1. One additional velocity measurement
location was added in the lower quadrant of Screen 4 because of the
location of the fish return slot. Measurements indicated the approach
velocities were not affected by the close proximity of the wing wall to
Screen 4. The fish return flow was less than required to prevent fish from
swimming into the screen facility from downstream of the fish return slot.
The stoplog configuration used during the measurements was not the same as
prescribed by the operating guides.

SUNNYSIDE  SCREENS

Approach velocities in front of the drum screens exceeded 0.5 fps in most
instances (Table 4). Sweep velocity was generally high, resulting in
sweep-to-approach velocity ratios greater than 2:1. Sweep-to-approach
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TABLE 2. Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity (fps) Measurements at the Richland Screens,
Summer 1988

Screen 0,05 Depth 0.2 Depth 0.5 Depth 0.8 Depth 0.8a Depth 0.9 Depth

Number Quadrant X Y Z X Y L X Y 2 X Y Z X Y Z X Y Z
12 Upper  o0.27 0.32% -0.13  0.56° 0.50® 0.40 0.33 1.14 -0.03 0.45 0.40° -0.03  0.48 0.51° -0.06 0.81° 1.08P -0.27
1 Center 0.16 0.51 -0.15 0.55 0.51> 0.33 0.20 1.14 0.14 0.36 0.43> .0.15 0.37  0.59b .0.01 0.44 1.15 -0.20
1 Lower 0.11 0.53 -0.13 0.48 0.58% 0.36 0.11 1.09 o0.21 0.37 0.58® 0.05 0.30 0.63 0.07 0.16 1.05 -0.13
2 Upper 0.11 0.79 -0.06 0.55 0.96® o0.29 0.19 1.34 0.18 0.45 0.46® 0.46 0.36 0.95 -.3.38¢ 0.61 1.47 -0.24
2 Center 0.06 0.60 0.14 0.58° 0.920 o0.44 0.17 1.08 0.14 0.41 0.71°  0.06 0.26 0.93 0.17 0.41 1.36 -0.17
2 Lower 0.09 0.85 -0.24 0.50 0.74% 0.35 0.17 1.08 0.18 0.30  0.83 -0.0S 0.22 0.91 0.04 0.22 1.19 -0.15
3 Upper 0.12 1.18 -0.32 0.51 1.05 0.28 0.26 1.06 -0.05 0.37  0.87 -0.03 0.46 1.12 -7.659 0.52 1.37 -0.23
3 Center 0.09 1.13 -0.11 0.52 1.02 0.41 0.27 .93 -0.07 0.36 0.89 0.01 0.27 1.08 0.02 0.27  1.33 -0.17
3 Lower 0.07 1.10 -0.24 0.44 1.01 0.29 0.32 1.04 -0.12 0.26 0.94 0.07 0.24 1.01 0.14 0.15 1.26 -:0.10
4 Upper 0.43 1.44 -0.07 0.58¢ 1.37 0.27 0.41 1.33 -0.14 0.57¢ 1.31  -0.12 0.42 1.53 -0.28 0.49 1.53 -0.27
4 Center 0.36 1.60 -0.13 0.50 1.59 0.25 0.31 1.56 -0.17 0.46 1.45 -0.17 0.30 1.68 -0.14 0.29 1.64 -0.22
4 Lower 0.22 1.79 -0.10 0.33  2.03 0.35 0.12 2.02 -0.10 0.20 1.94 0.09 0.28 1.96 -0.07 -0.05 1.79 -0.18

Returne Center 0.43  6.95 -0.56 0.47 7.15 0.48

¢ Screen 1 is at the upstream end of the screening facility; Screen 4 is at the downstream end nearest the fish

® a n o

return,

Sweep-to-approach ratio is less than design specifications by >10%.
Approach velocity exceeds design specifications (0.5 fps) by >10%.
False readings due to probe contact at the screen face.

Fish return flow cross-sectional area of 7.75 ft2 in the fish return slot where measurements were taken.




TABLF 3. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity
(fps) Measurements at Peak Canal Flow at the Westside Ditch
Screens, Summer 1988

Screen 0.2 Depth 0.8 Depth

Number Quadrant X Y z X Y YA
12 Center 0.30 0.74 -0.19 0.66> 0.63¢ -0.08
2 Center 0.33 1.08 -0.30 0.37 0.90 0.10
3 Center 0.23 1.27 -0.16 0.51 1.20 0.09
4 Center 0.42 1.39 0.09 0.65 1.23 0.22
4 Lowerd 0.15 1.39 -0.14 0.09 0.96 0.21

Fish Return® Center -0.93 3.95 0.47 - - -

a Screen 1 is at the upstream end of the facility; Screen 4 is nearest the
fish return.

b Approach velocity exceeds the design specification (<0.5 fps) by >10%.

c Sweep-to-approach ratio is less than design specifications by >10%.

d Additional transect was added because of close proximity of outer wall
to the lower end of Screen 4.

e Fish return velocities were measured in the center of the fish return
overflow. Cross-sectional area was 2.38 ft2; fish return was not
stoplogged properly during our measurements.

TABLE 4. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity

(fps) Measurements in Front of the Rotary Drum Screens During
Peak Canal Flow at the Sunnyside Screens, Summer 1988
Screen 0.2 Depth 0.8 Depth
Number Quadrant X Y l X Y b4
34 Center 0.53 2.19 0.02 0.51 3.84 -0.54
4 Center 0.53 2.27 -0.34 0.86b 3.11 -0.36
5 Center 0.61b 1.47 -0.41 0.46 2.20 -0.21
6 Center 0.53 2.30 -0.17 0.50 2.37 -0.37
7 Center 0.68P 1.90 -0.41 0.39 2.43 0.00
8 Center 0.73b 1.29 -0.36 0.41 1.58 -0.10
9 Center 0.64b -0.61C¢ 0.06 0.63b 1.42 0.16
10 Center 0.68> 0.85¢ -p.21 0.75b 2.06 -0.37
11 Center 0.76d0 1.s1 -0.11 0.67P 2.52 -0.33
12 Center 0.66° 1.75 -0.26 0.58b 3.40 -0.20
13 Center 0.52 1.75 -0.32 0.41 3.17 -0.28
14 Center 0.68P 1.98 -0.15 0.65P 2.71 -0.05
15 Center 0.65P 1.92 -0.23 0.46 3.26 -0.25
16 Center 0.64b 1.82 -0.21 0.72b 2.22 -0.11
17 Center 0.70b 1.97 -0.20 0.74b 3.10 -0.07

a Screen 3 is the first operational screen at the upstream end of the
facility: Screen 8 is upstream and inside of the intermediate wing wall;
Screen 17 is nearest the terminal fish bypass.

b Approach velocity exceeds design specification (<0.5 fps) by >10%.

c Sweep-to-approach ratio is less than design criteria by >10%.
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velocities were less than 2:1 only where velocities were disrupted by the
intermediate bypass wing wall. An eddy in front of Screen 9 (immediately
downstream of the wing wall) resulted in a negative sweep velocity at the
3.2 depth.

A low sweep velocity in front of Screen 8 indicated that flow may be
restricted by the intermediate wing wall and/or intermediate bypass.
Velocity measurements within the intermediate and terminal bypasses
(Table 5) indicated that the terminal bypass (oriented parallel to the
screens) had a greater sweep velocity than the intermediate bypass
(oriented perpendicular to the screens).

Sweep velocity in the separation chamber upstream of and in front of the
traveling screens was not uniform (Table 6). Flow patterns within the sep-
aration chamber were affected by the bypass design and unbalanced bypass
flows (Figure 13; Table 7). The intermediate bypass pipe enters below the
surface and is oriented at approximately a 45° angle away from the travel-
ing screens. The terminal bypass discharge, which dominated the flow
pattern in the separation chamber, enters at the surface and is oriented
parallel to to traveling screens. Discharge from the terminal bypass is
directed toward the face of the traveling screens and resulted in a very
high sweep velocity immediately in front of the traveling screens, whereas
sweep velocity near the wing wall opposite the traveling screens was lower.
The flow patterns persisted throughout the length of the separation
chamber.

Approach velocities at the face of the traveling belt screens exceeded 0.5
fps by more than 10% (Table 7). Approach velocities at traveling screen 1
were uniform at 0.2 of the depth but not at 0.8 of the depth, where
approach velocities were negative at the upstream end but exceeded 1.5 fps
at the downstream end of the traveling screen face (Figure 14). Addition-
ally, sweep velocities were consistently lower at the 0.8 depth. Sweep and
approach velocities were more consistent in front of traveling screen 2;
however, approach velocity was excessive at the 0.2 depth and sweep veloc-
ity was greater at the 0.2 depth than at 0.8 depth. Flow in the fish
return was adequate. but the sweep velocity was greater at the 0.2 depth
than at 0.8 depth, the same pattern as was observed In the separation
chamber.

WAPAT REENS

Approach velocities slightly exceeded 0.5 fps by more than 10% at over 60%
(64 of 105) of the measurement locations during peak canal flow (Table 8).
Approach velocities were uniform: except at Screens 6 and 11 where wing
walls seemed to affect approach velocity, especially at the 0.8. 0.8a, and
0.9 depths. Measurements in the upper, center, and lower quadrants of
these screens showed that the approach velocity returned to normal within
one screen length (24 ft).

Sweep velocities were generally twice as great as approach velocities, but
steadily declined with depth and proximity to the terminal bypass.

Approach velocities met design specifications at most measurement locations
during 65% canal flow (Table 9). Approach velocities tended to be less at
the 0.2 depth than during peak canal flow: however, the approach velocity

at the 0.8 depth was similar at both canal flows. Sweep-to-approach ratio
was greater than 2:1 at most measurement locations. Sweep velocities were
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TABLE 5. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity
(fps) Measurements in the Intermediate and Terminal Fish
Bypasses During Peak Canal Flow at the Sunnyside Screens,
Summer 1988

Intermedi B a__ Terminal BypassP
Depth X Y A X Y z
0.1 0.38 0.99 0.02 0.25 4.28 0.12
0.3 0.17 2.45 -0.03 0.21 3.74 0.71
0.5 0.19 2.10 -0.01 0.18 6.25 1.19
0.7 0.07 3.27 -0.03 0.05 5.75 1.42
0.9 0.21 3.03 -0.04 0.00 5.75 1.42

a Intermediate bypass measured 14.0 ft deep:; therefore, cross-sectional

area is 28 ft2.
b Depth at measurement point was 10.5 ft because of approach ramp on the
bottom. Cross-sectional area of terminal bypass is 21 ft2,

TABLE 6. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity
(fps) Measurements in the Separation Chamber at the Sunnyside
Screens, Summer 1988

0.2 Depth 0.8 Depth
Transect Position X Y Y4 X Y z
Upper? 1b 0.73 2.37 -0.61 -0.52 2.60 1.40
2 0.59 1.26 -0.12 -0.37 3.12 0.85
3 0.80 1.51 -0.32 -0.54 2.28 0.07
4 0.88 3.72 -0.65 -0.77 1.88 -0.25
5 0.55 6.10 -0.59 -0.14 1.72 -0.45
6 0.69 7.15 -0.62 0.33 4.77 -1.21
7 0.76 7.60 -0.44 0.37 4.70 -1.16
Screen 1 1 0.98 2.12 -0.61 -0.56 0.10 0.69
2 0.83 2.06 -0.38 -0.88 0.27 0.13
3 0.77 2.76 -0.40 -0.72 0.27 -0.02
4 0.94 4.15 -0.23 -0.44 1.78 -0.70
5 0.78 3.96 -0.61 -0.16 1.73 -0.65
Screen 2 1 0.85 3.09 -0.44 0.40 0.54 -0.13
2 0.98 3.82 0.07 0.44 1.43 -0.48

a Upper transect is 3 ft upstream of the upstream edge of traveling screen
1. Screen transects are at the centerline of the designated screen.

b Position is distance (feet) from the wall opposite the traveling
screens. Last position of each screen transect merges with the
centerline measurement (Position 5) at the traveling screen face in
Table 7.
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FIGURE . Flow Patterns in the Sunnyside Screens Separation Chamber as
Described by Velocity Data and Visual Observations of the Water
Surface
TABLE 7. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity
(fps) Measurements at the Face of the Traveling Belt Screens
and in the Fish Return at the Sunnyside Screens, Summer 1988
0.2 Depth 0.8 Depth
Screen? Positiond X Y z X Y z
1 1 0.29 6.17 -0.13 -0.49 4.37 -1.23
2 0.43 5.73 -0.31 -0.68 4.16 -0.91
3 1.05¢ 6.24 0.05 0.11 1.93 -0.59
4 0.97¢ 5.84 0.11 0.17 1.61 -0.72
5 0.80¢ 5.93 0.18 0.20 2.14 -0.44
6 0.79¢ 5.07 -0.03 -0.16 1.94 -0.59
7 0.85¢ 5.27 -0.14 1.23¢ 2.60 -0.50
8 0.91¢ 4.83 -0.09 1.75¢ 1.68d -0.63
9 0.88C 3.88 -0.26 1.25¢  1.46d -0.54
2 1 0.58¢ 4.41 -0.07 0.20 1.50 -1.08
2 0.94¢ 3,72 -0.16 0.26 1.62 -0.87
3 0.69¢ 4.07 -0.87 0.07 1.39 -0.77
4 0.85¢ 3.61 0.20 0.47 0.90 -0.92
5 0.90¢ 4.14 -0.21 0.08 0.77 -0.41
6 0.71¢ 4,00 -0.37 0.00 1.25 -0.36
7 0.69¢ 4.00 -0.11 0.52 1.24 -0.61
8 0.68¢ 4.13 -0.17 0.54 1.67 -0.58
9 0.75¢ 3.72 -0.42 0.60¢ 1.57 -0.57
Fish Return® 0.05 4.15 -0.44 0.01 2.28 0.14
a Screen 1 is the upstream screen; Screen 2 is nearest the fish return.
b Position is shown as feet from the upstream edge of the screen (position

5 is the centerline).

Approach velocity exceeds design specification (0.5 fps) by >10%.
Sweep-to-approach Ratio is less than design spec1f1cat1ons by >10%.
e Fish return cross-sectional area is 16.67 ft?

Qo
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FIGURE 14. Approach (Impingement) Velocity at the Face of the Traveling
Belt Screens in the Sunnyside Screens Separation Chamber

lower in the downstream end of the facility. No measurements were taken in
the fish bypass system during 65% canal flow.

Discharge through the three bypasses was not balanced (Table 10). Sweep
velocities indicated that almost half of the bypass flow may enter the
separation chamber via the terminal bypass. Sweep velocities were similar
between the two intermediate bypasses (bypass 1 and 2).

Sweep velocities were not uniform in the upstream end of the separation
chamber (Table 11). Negative sweep velocity occurred at the 0.2 depth
(Figure 15). causing an accumulation of floating debris in the head of the
separation chamber. High vertical velocities were also observed in the
transect upstream of the traveling belt screens. Sweep velocity was more
uniform in front of the traveling screens, however.

Approach velocities taken in front of each of the traveling screens
indicated that most of the water discharged through traveling screen 2. and
approach velocity exceeded 0.5 fps by more than 10% at the 0.8 depth

(Table 12: Figure 16). After we completed our measurement series, we
visually inspected the spill gates (gates 5 and 6) behind the two traveling
screens and found that most of the spill was over Gate 6. the gate
controlling discharge through traveling screen 2. Additionally. abnormal
sweep velocities (>6 fps) occurred at the 0.8 depth in front of traveling
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TABLE-8. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity (fps) Measurements in Front of the Drum
Screens During Peak Canal Flow at the Wapato Screens, Summer 1988

L2

Screen 0,05 Depth = __ 0.2 Depth ~ _0.,5 Depth _0.8 Depth _0.8a Depth 0.9 Depth_
Number Quadrant X¢ Y Z X Y z X Y z -X Y z X Y z X Y z
20 Center 0.56C 1.79 -0.20 041 269 &
3 Center 0.56° 1.98 -0.05 0.43 343 -©
4 Center 0.59¢ 1.93 -0.19 059 4.40 -0.19 0.44 4.40 -©
5 Upper 041 1.69 0.02 0.61° 1.96 0.16  0.62¢ 2.12 -0.39 0.55 4.44 B 0.75¢ 2.01 -0.39 073¢ 1129 012
5 Center 0.37 1.65 0.12 0.63¢ 1.92 £ 0.40 2.08 0.05 0.48 4.49 -© 0.64° 1.83 0.01 0.90¢ 1.92 0.02
5 Lower 0.42 1.52 0.04 055¢ 1.91 0.07 051 1.76 -0.03 0.47 423 -© 0.67¢ 1.76 -0.03 087¢ 159 o001
6 Upper ~ 054 162 016 059 169 -020 079 124%063 131 oesd 006 118° 1089 -0.46  1.38° 0744 -0.07
6 Center 0.34 176 0.20 0.60¢ 1.52 -0.32 0.47 159 -0.36 0.81¢ 1079 0.25 0.81¢ 1.60 -0.17 0.95¢ 1669 -0.15
6 Lower 0.37 167 0.30 0.60¢ 1.54 -0.38 0.50 1.56 -0.33 0.46 0.96 -0.05 0.70¢ 1.68 -0.04 0.77° 164 0.01
7 Center 0.68¢ 1.68 -0.43 0.55 251 -0.01
8 Center 0.59¢ 154 -0.25 0.55 2.15 -0.02

10 Upper 045 195 0.38 0.69° 184 0.35 067° 191 -0.22  0.47 201 -001  082° 1.99 -0.07 094 2.03  0.03
10 Center 029 1.85 0.22 0.63° 174 036 063° 1.72 -0.27 046 175 001 064 1.98 005 065 1.77  0.23

10 Lower 0.38 1.86 0.23 0.60° 1.55 -0.46 0.58° 1.53 -0.15 0.44 2.06 -0.02 0.63° 1.04 0.03 059¢ 157 0.13
11 Upper 0.47 1.40 0.08 0.61¢ 1.49 0.14 0.70¢ 1.58 -0.30 0.45 127 0.04 0.84¢ 1199 o0.19 0.91¢ 0.99d -0.20
11 Center 0.34 124 0.01 0.59° 1.72 0.22 0.50 1.65 0.18 £ 2.75 0.07 0.64 1079 0.16 0.62° 1.25 -0.07
11 Lower 0.29 1.39 -0.09 0.53 1.68 -0.12 057 1.74 0.00 0.21 2.56 0.05 0.60¢ 1.52 -0.13 075¢ .19 .0.14
12 Center 0.54 1.67 -0.39 0.47 140 0.03
13 Center 0.53 1.44 -0.25 0.48 135 0.02
14 Center 0.58¢ 0.989 -0.43 050 0789 0.05
15 Upper 059¢ & 041 0.70¢ 1.34 0.47 0.690¢ 1.84 0.46 0.64c 1.009 0.05 1.21¢ 0.304 0.31 0.76¢ 1.029 0.10
15 Center o044 € 0.44 0.56° 1.19 0.31 0.42 1.29 0.24 0.62¢ 0.989 -0.01 1.04¢ 04390.11 0.83¢ 0.89d o.(e)o

15 Lower 066 -©  -0.40 0.54 1.06 -0.02 0.55 1.15 0.48 0.66° 1.29 -0.05 0.82¢ 0569 0.02 0.84¢ 0.82d

2 Agreement between two approach velocity measurements indicates possible instrument malfunction. The highest
approach reading is presented in the table.

b Screen 1 was not operating. Screen 2 is at the upstream end of the screening facility. Screen 5 is upstream of
and inside the first intermediate bypass wing wall. Screen 9 was not operating. Screen 10 is upstream
and inside of the second intermediate bypass wing wall. Screen 15 is nearest the terminal bypass.

¢ Approach velocity exceeds design specification (0.5 fps) by >10%.

d  Sweep-to-approach ratio is less than design specification by >10%.

¢ Abnormal readings: data rejected.




TABLE 9. Summary of Approach (X) and Sweep (Y) Velocity (fps)
Measurements in Front of the Rotary Drum Screens During
Moderate Canal Flow at the Wapato Screens. Summer 1988

0.2 Depth 0.8 Depth
Screen Quadrant X Y X Y

22 Center 0.42 1.34 0.600  1.45
3 Center 0.84b  1.64 1.15b  1.86C
4 Center 0.41 1.61 0.50 1.50
5 Center 0.45 1.61 0.47 1.70
6 Center 0.45 1.27 0.68P 1.13C
7 Center 0.44  1.36 0.58d 1.47
8 Center 0.41 1.41 0.50 1.40
9
10 Center 0.37 1.55 0.47 1.26
11 Center 0.27 1.22 0.54 1.00
12 Center 0.32 1.38 0.43 1.15
13 Center 0.35 1.16 0.47 1.06
14 Center 0.30 1.19 0.52 1.02
15 Center 0.43  1.03 0.580  0.92¢

a Screens 1 and 9 were not operating. Screen 2 is at the upstream end of
the facility.

b Approach velocity exceeds design specifications (0.5 fps> by >10%.

c Sweep-to-approach ratio is less than design specifications by >10%.

TABLE 10. Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity
(fps) Measurements at the Entrance to the Fish Bypasses at the
Wapato Screens, Summer 1988

0.2 Depth 0.8 Depth
Fish Bypass X Y YA X Y Z
Intermediate Bypass 12 0.16 1.61 0.14 -0.79 1.68 0.04
Intermediate Bypass 2 0.17 1.74 -0.13 0.77 0.95 0.03
Terminal Bypass 3 0.77 3.59 -0.26 0.27 2.17 -0.34

a Cross-sectional area of each fish bypass at the entrance was 21.67 ft2.
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TABLE 11. Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity
(fps) Measurements in the Separation Chamber and Fish Return at
the Wapato Screens, Summer 1988

0.2 Depth 0.8 Depth
Transect Position X Y Z X Y Z
Upper@ outerb 0.57 -1.23 1.37 0.01 0.86 -C
Center 0.56 -1.66 1.13 -0.19 1.57 -
Inner 0.66 1.51 0.67 -0.59 1.51
Screen 1 Outer -0.66 1.48 0.48 -0.35 2.26 -0.25
Center -0.45 0.75 -0.57 -0.26 2.30 -0.10
Screen 2 Center 0.22 1.55 -0.21 0.42 6.38
Fish Return 1€ 0.06 2.02 -0.14 -0.13 6.61 0.01
2 0.28 2.31 -0.11 0.00 2.33 0.01

a Upper transect was 9.75 ft downstream of the head end of the separation
chamber. Screen transects were at the centerline of the respective

screens.
b Outer position was 2 Tt from the outer wall. Center position was midway
between the outer wall and the face of the traveling screens. Inner

position was 2 ft from the wall adjacent to and upstream of the
traveling screens.

c Position 1and 2 were 6 and 27 ft. respectively, downstream of the
entrance to the fish return. Cross-sectional area of fish return was
16.67 ft2.

Separation Chamber

---"V

o _"?:T:TIEE’
{;;7~‘*\\. o

--.-' '0-..,....

" Screen 1 j‘[ ~ Screen2 [

FIGURE 15. Flow Patterns in the Wapato Screens Separation Chamber as
Described by Velocity Data and Visual Observations of the Water
Surface




TABLE 12. Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity
Measurements (fps) at the Face of the Traveling Belt Screens at
the Wapato Screens, Summer 1988

0.3 Depth 0.8 Depth

Screen? PositionP X Y Z X Y Z
1 Upper 035 227 -0.11 0.32 2.04 -0.42
Center 0.30 2.12 0.79 0.39 229 -0.39
Lower -0.03 186 0.35 0.25 1.25 -0.43
2 Upper 071¢ 1.82 0.26 1.22¢ 583 0.02
Center 0.60¢ 1.67 0.23 0.92¢ 6.27 -

Lower 053 1.31 -d  064c 6.27 -d

a Screen 1 is the upstream screen. Screen 2 is nearer the fish return.

b Upper position is 2 ft from the upstream edge of the traveling screen:
center is at the screen centerline: lower is 2 ft from the lower edge of
the screen.

c Approach velocity exceeds design specification by >10%.
d Instrument/probe Tfailure. No data.

TRAVELING SCREEN 2 TRAVELING SCREEN 1

Water Surface

0.53 0.60 0.71 -0.03 0.30 0.35

O @ O O

Sweep Direction

0.64 0.92 1.22

® O ©

FIGURE 16. Approach (Impingement) Velocity at the Face of the Traveling
Belt Screens in the Wapato Screens Separation Chamber
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screen 2 that continued into the head end of the fish return (Table 12). A
second set of measurements taken about 28 ft from the head end of the fish
return showed that sweep velocities were nearly equal at 0.2 and 0.8
depths.

ROZA SCREENS

Approach velocities at the Roza Screens exceeded 0.5 fps by more than 10%
at 5 of 6 screens measured in the first bay (Table 13). Sweep velocities
varied with measurement locations and depth. Sweep velocities gradually
decreased from the upstream to the downstream end of the screen forebay;
however, the approach velocity remained relatively constant. The sweep-to-
approach ratio was less than 2:1 throughout most of the screen bay,
especially at the 0.8. 0.8a. and 0.9 depths.

Bypass flow appeared to be well balanced, drawing water equally from 0.2
and 0.8 depths. Instrument failure occurred during the course of our
measurements in front of screens 6 and 7 and in the fish bypass resulting
in the loss of some data. Apparent increases in vertical velocity in the
lower end of the screen bay may have been caused by instrument Tfailure.

Data collection in the separation chamber was limited to sweep and approach
velocity measurements because of time constraints and instrument problems.
Sweep velocities were not uniform across the upstream end of the separation
chamber (Table 14: Figure 17). Sweep velocity as low as 0.3 fps occurred
at the 0.2 depth near the center of the separation chamber, and sweep
velocities at the 0.8 depth were about twice that at the 0.2 depth.

Approach velocities through traveling screens 1 and 3 was generally greater
than 0.5 fps. and the sweep-to-approach ratio was often less than 2:1

(Table 15). Discharge through the traveling screens appeared to be well
balanced, based on average approach velocities for the two measured screens
(Figure 18). Flow in the fish return was balanced with equal sweep
velocity at the 0.2 and 0.8 depths (Table 14).
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TABLE 13. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity Measurements (fps) During Peak Canal Flow in
Front of the Drum Screens and in the Fish Bypass in the First Bay at the Roza Screens, Summer 1988

Screen 0.05 Depth 0.2 Depth _0.5 Depth 0.8 Depth 0.8a Depth 0.9 Depth
Number X Y Z X Y z X Y z X Y z X Y A X Y z

12 0.650 1.57 -0.29 1.06% 1.60° -0.59

2 0.57% 1.26 -0.34 0.67° 1.02¢ -0.33

3

4 0.57 0.94% .0.22 0.63% 0.93¢ -0.28

5 0.26 1.11 -0.25 0.55 1.02 -0.32

6 0.44 20 -9 0.39 1.14 - 0.34 0.86 0.67 0.59° 0.97¢ 0.58 0.7 1.02 .9 0.71® 1.26 4

7 0.46 1.12 -9 0.33 0.91 0.44 0.41 0.91 0.50 0.52 0.84° 0.46 0.5s4 o0.89¢ .d 0.5s8% g.92¢ ¢
Fish Return® 0.22 2.719 -9 0.15 2.42

a Screen 1 is at the upstream end of the screen bay. Screen 3 could not be sampled. Screen 7 is nearest the fish
bypass.

Approach velocity exceeds design specifications (0.5 fps) by >10%.

Sweep-to-approach ratio is less than design specifications by >10%.

Instrument malfunction. Data rejected.

Cross-sectional area of fish bypass was 25 ft2.
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TJABLE 14

Summary of Approach (X), Sweep (Y), and Vertical (Z) velocity
Measurements (fps) in the Separation Chamber and Fish Return at
the Roza Screens, Summer 1988

0.2 Depth 0.8 Depth
Transect Position X Y z X Y V4
Screen 12 1b 0.66 1.05 -¢0.31 2.11 -c
2 0.39 0.30 - 0.30 1.66 -
3 0.44 0.27 - 0.34 3.10 -
4 0.37 0.61 - 0.24 2.61 -
Screen 3 1 0.43 1.14 - 0.54 1.39 -
3 0.54 1.39 - 0.50 1.72 -
Returnd Center 0.06 3.44 - 0.11 3.51 -

a Screen 1 and Screen 3 transects

corresponding traveling screens.

were at the centerline of the

b Position 1 was 1 ft from outer wall.
the separation chamber.
4.3 and 11 ft from the outer wall, respectively.

a0

Instrument failure; no data collected.
Measurements taken 6 ft downstream of entrance to fish return.

Position 3 was the centerline of
Positions 2 and 4 in the Screen 1 transect were

sectional area of fish return was 12 ft2.

Cross-

Fish Return

0.2 Depth
0.8 Depth
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FIGURE 17 Flow Patterns in the Roza Screens Separation Chamber as

Described by Velocity Data and Visual Observations of the Water

Surface



TABLE 15. Summary of Approach (X), Sweep (Y), and Vertical (Z) Velocity
Measurements (fps) at the Face of the Traveling Belt Screens at
the Roza Screens, Summer 1988

0.2 Depth 0.8 Depth
Screen@ PositionP X Y Z X Y Z
1 Upper 0.62€ 1.41 -€ 0.48 3.56 -€
Center 076 096d .  0.58C 3.42
Lower 0.63C 1.04d - 0.78C 2.42
3 Upper 0.66¢ 1.27 - 0.30 2.06
Center 0.67C 1.47 - 0.69C 1.96
Lower 076¢ 1250 . 047 1.87
a Screen 1 is the upstream screen: Screen 3 1is nearer the fish return.
b Upper position is 3 ft from the upstream edge of the traveling screen:
center is at the screen centerline: lower is 3 ft from the lower edge of
the screen.
c Approach velocity exceeds design specification (0.5 fps) by >10%.
d Sweep-to-approach ratio is less than design specifications by >10%.
e Instrument failure. No data.
TRAVELING SCREEN 1 TRAVELING SCREEN 3

Water Surface_ _ _

0.62 0.76 0.63 0.67 0.67 0.76

®@ O ©

Sweep Direction

0.48 0.58 0.78 0.30 0.69 0.47

O © O O ©

FIGURE 18. Approach (Impingement) velocity at the Face of the Traveling
Belt Screens in the Roza Screens Separation Chamber
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DISCUSSION

This study was conducted to determine if water velocities and patterns
within Ffish screening facilities met design specifications and were
conducive to effective fish bypass. Measurements were taken to determine
if: 1) approach (impingement) velocities were 10.5 fps in front of the
drum screens and vertical traveling screens; 2) sweep velocities were
adequate to guide fish toward the fish return and maintain a sweep-to-
approach velocity ratio of 2:1; 3) discharges through components of fish
bypass systems were adequate and balanced when set to operating criteria
specifications: and 4) site-specific structures and/or operations altered
flow patterns that could affect bypass efficiency. Velocity studies were
conducted at six screening Tacilities. ranging from small canals with
simple fish return pipes and flows as low as 50 cfs to large canals with
flows up to 2000 cfs and complex bypass systems that include guidance
walls, fish bypass pipes, vertical traveling screens. and pumpback systems.

SWEEP AND APPROACH VFLOCITY IN FRONT OF THE ROTARY DRUM SCREENS

Sweep velocities indicate downstream movement, or movement parallel to the
screen face and in the direction of the fish return. Several structural
features of the screen forebays appear to affect sweep velocity.

Inadequate or unbalanced sweep velocity can affect the sweep-to-approach
ratio and provide habitats where either downstream migrant salmonids or
their predators could congregate.

Approach velocities indicate lateral movement, or movement that is
perpendicular to the screen face (impingement). Structural Tfeatures that
decrease sweep velocity usually cause an increase in approach velocity as
well, which can result in a poor sweep-to-approach velocity ratio.

Fisheries evaluations at existing screen sites in the Yakima River Basin
have demonstrated that fish are effectively bypassed without significant
injuries or delays (Neitzel et al. 1985. 1986. 1987). However. approach
velocity measurements offer the best source of data for identifying
potential trouble spots at screening facilities and evaluating whether a
screening facility meets the specified velocity criteria. Attempts to
improve sweep and approach velocity conditions in identified problem areas
should be considered in the design of future screen facilities.

Forebav Configuration

In all the screening facilities we evaluated, except the Roza Screens, the
new screen sites have been installed in an existing canal channel.
Generally, the screen forebays are wider than the canal to accommodate the
large number of screens used in the angled screen design. The new
screening facilities link up to the existing canal behind the screens,
forming a dogleg in the canal with the screens on the inside of the bend.
Sweep velocities are consistently lower in front of the screen at the head
end of each facility (Screen 1). resulting in a lower sweep-to-approach
ratio. At the Roza Screens, five bays of screens with five to seven
screens per bay are constructed in a saw-tooth arrangement, with the front
of the screens facing upstream. The sweep velocity is higher in front of
Screen 1 than subsequent screens, because the screens are located on the
outer bend of the dogleg. After the canal flow is "bent" to run parallel
to the screen faces. sweep velocity becomes more stable.

35



Approach velocities are generally slightly higher in front of the screen at
the head end of a facility (Screen 1), again as a result of canal flows
that have not fully stabilized. However, an abnormally low approach
velocity is possible, as in the case of the Sunnyside Screens, where
screens 1 and 2 have been stoplogged shut because negative approach
velocities were observed in 1985. The combination of low sweep velocity
and high approach velocity car result in poor sweep-to-approach ratios. At
Westside Ditch and Richland Canal, approach velocity can equal or exceed
sweep velocity in front of Screen 1. At Columbia Canal and Roza Canal, the
convergence of sweep and approach velocity is slight. No measurements were
taken in front of the first screen at Wapato Canal because it was not in
operation.

Drum reen

The standard hydraulic measurements for evaluating velocity in a channel
are taken at 0.2 and 0.8 of the water depth. The curved surface of a drum
screen dictates how close the sensors can be positioned relative to the
screen face. Because screens are not fully submerged during normal
operation, the 0.2 depth is just above the centerline of the screen. and
consequently the probe can be positioned close to the screen face.

However, the 0.8 depth is well below the centerline of the drum screen, and
the probe can be as far as 30 in. from the screen face at facilities with
large screen diameters, such as the Roza Screens.

Based on comparisons of measurements at each site, sweep and approach
velocities at the 0.2 depth are often similar, although not identical, to
those at the 0.8 depth. Sweep velocity at the 0.8 depth is higher than at
the 0.2 depth at the Sunnyside and Wapato screens and lower at the Westside
Screens, and approach velocity at the 0.8 depth is higher than at the 0.2
depth at the Westside and Columbia screens and lower at the Richland
Screens.

Additional measurements were taken at 0.05, 0.5. 0.8. and 0.9 depths
(probes positioned near the screen face) at the Richland. Wapato. and Roza
screens to evaluate if values obtained from the standard hydraulic
measurements at 0.2 and 0.8 depths accurately describe conditions near the
screen face and to verify velocity conditions under the curvature of the
screens. Values at 0.05 and 0.5 depths are similar to and thus represented
by the standard measurements: however, data collected near the screen face
under the curvature of the screen (0.8a and 0.9 depth measurements) shows
that velocity values may differ significantly from values obtained at 0.8
depth.

Sweep and approach velocity values may be affected by the position of the
screen in relation to the forebay floor. The screens in the Richland Canal
are set on top of a 12-in.-high sill. Sweep velocities are similar at 0.8
and 0.8a depths. but are higher at 0.9 depth. The higher sweep velocity at
0.9 depth may be the result of the open channel below the screens where
friction along the screen face and the forebay floor and screen wall
foundations does not hinder sweep velocity. Approach velocity under the
curvature of the screens is similar to the 0.8 depth value. except at the
upper end of Screen 1. However. approach velocity is higher in the upper
quadrant of each screen than at the center or lower quadrant, indicating
that the concrete walls between screen bays affect approach velocity.

The screens at Wapato Canal are mounted on a 6-in--high bottom seal. or
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nearly flush with the forebay floor. Sweep velocities at 0.8a and 0.9
depths are generally lower than at 0.8 depth. The lower sweep velocity
under the curvature of the drum may be the result of friction on the screen
face and forebay floor or may be a function of screen bay wall foundations
in the narrow channel under the screens. Approach velocity at 0.8 and 0.9
depths is greater than at 0.8 depth and usually exceeds design
specifications. However, the additional measurements at 0.8a and 0.9
depths were taken only on screens near wing walls and fish bypasses and not
along the entire length of the screening facility.

The screens at Roza Canal are set 2 ft below the level of the forebay
floor, which is contoured to the shape of the screen, sloping downward at
the perimeter of the screens, then leveling off under the screens. Sweep
velocity at 0.8 and 0.8a depths are nearly equal, and values at 0.9 depth
are somewhat higher. However, approach velocity under the curvature of the
drum screen is greater than at 0.8 depth and exceeds design criteria.
Measurements at 0.8a and 0.9 depths were taken only at screens 6 and 7
(near the fish bypass) and not along the entire length of the screening
facility.

is | Wi 1

Larger screening facilities. such as the Sunnyside and Wapato screens,
incorporate intermediate bypasses and wing walls to prevent fish from
contacting the entire array of screens during guidance to the Tfish bypass.
Our measurements show that wing walls dramatically disrupt sweep velocity,
especially in front of the screen immediately downstream of the wing wall.
At the Sunnyside Screens, sweep velocity is reversed or reduced in front of
Screen 9, depending on the depth: however. approach velocities are not
affected. Additionally, flow appears to be bottlenecked because of the
wing wall and intermediate bypass, as demonstrated by reduced sweep
velocities in front of Screen 8 (above and inside the wing wall). At the
Wapato Screens, sweep and approach velocity are altered below each of the
intermediate bypasses, resulting in poor sweep-to-approach ratios and
approach velocities that exceed design specifications. However, flows do
not appear to bottleneck inside the wing walls at the Wapato Screens as was
observed at the Sunnyside Screens.

The angle and/or length of the wing wall may be a factor affecting wing
wall performance. The wing walls at Wapato are longer than at the
Sunnyside Screens. Disruption of the sweep velocity is only momentary at
both sites; sweep velocity returns to normal within one screen length.

SWEEP AND APPROACH VEIOCITY IN THE FISH BYPASS SYSTEM

Adequate bypass flows are essential to guide fish into and through the fish
bypass system. Balanced flow through various components of the bypass
system ensures Tfavorable bypass conditions for fish. In facilities with
multiple Tfish bypasses, more flow is required to achieve adequate sweep
velocity through each fish bypass than is necessary to provide effective
bypass through the fish return pipe. Excess bypass flow can be utilized
for irrigation by the use of pumpback systems that withdraw water through
traveling screens in the separation chamber.

Approach and sweep velocity parameters are just as important in front of

traveling belt screens as in front of rotary drum screens. An approach
velocity of >0.5 fps at the face of the traveling screens can result in
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impingement. Sweep velocities are important for maintaining an adequate
sweep-to-approach ratio for guiding fish to the Tfish return pipe. Areas
within the separation chamber with low sweep velocities can provide habitat
for predators.

Fish Bypasses

Based on sweep velocity measurements taken at the upstream end of Ffish
bypasses. discharge through intermediate bypasses is less than discharge
through the terminal bypass at the Sunnyside and Wapato screens. although
flow control gates were set to the operating criteria specifications at
both sites during our studies. The unbalanced discharge may be the result
of greater resistance in intermediate bypass pipes than was observed in
models used in Tfacility design. Unbalanced bypass discharges may affect
flow patterns and fish passage efficiency in the separation chamber. An
adjustment to the flow control gate settings listed in the operating
criteria may correct the problem. However. no apparent problem exists with
respect to passage through bypass pipes. No injuries or other adverse
effects were observed to be caused by passage through intermediate or
terminal bypasses during fisheries evaluations at the Sunnyside and Wapato
screens (Neitzel et al. 1985, 1987).

Separation Chamber

Measurements across the width of the separation chamber indicate that
sweep velocity is not uniform and may be dependent on the location and
orientation of, and volume of discharge through, components of the
fish bypass system. Extreme variations in sweep velocity occur (from
-1.6 to >7.0 fps). This suggests that areas exist within the
separation chamber where fish, either predators or prey, could reside.
Sweep velocity also varies in relation to depth. Sweep velocity is
consistently lower at 0.8 of water depth in the Sunnyside Screens
separation chamber, and at 0.2 of water depth in the Wapato and Roza
screens separation chambers. The sweep velocity patterns observed in
the separation chamber are related to the depth and orientation of the
fish bypasses. and can persist through the entire length of the
separation chamber.

The highest sweep velocities in the separation chamber are generally
near the face of the traveling screens, resulting in a high sweep-to-
approach ratio. Fish that followed the dominant flow pattern during
transit through the separation chamber would likely be directed near
the face of the traveling screens. A uniform sweep velocity
throughout the separation chamber would result in fewer fish passing
directly in front of the traveling screens. and areas where potential
predators could reside would be diminished.

The variation in approach velocity at the face of traveling screens
suggests that water is not drawn equally through all portions of the
screen, especially in front of traveling screens at the Sunnyside
Screens.  Turbulent flow conditions in the upstream end of the
separation chamber may adversely affect approach velocity in front of
the traveling screens. Unequal velocities also occur at the face of
the traveling screens at the Wapato Screens, where wastewater passes
over flow control gates and the pumps are not operated. The flow
patterns in the separation chamber at the Roza Screens are less

turbulent, and approach velocity at the face of the traveling screens
is more uniform.
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Fish Return

Sweep velocity in the fish return is dependent on sweep velocity
parameters in the separation chamber just upstream of the entrance to
the fish return. In order for the fish return to draw water equally
from all depths, sweep velocities in the separation chamber must also
be equal from the surface to the bottom.
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SUMMARY

Velocity measurements were conducted at six Tish screening facilities in
the Yakima Basin: the Columbia. Richland. Westside Ditch, Sunnyside,
Wapato. and Roza screens. Our objective was to determine if velocity
parameters in front of the rotary drum screens and within components of the
fish bypass system were consistent with design specifications necessary to
promote effective fish bypass. The objective was addressed by evaluating
if: 1) the approach (impingement) velocity was <0.5 fps at the face of
rotary drum screens and traveling belt screens: 2) the sweep velocity in
front of the screens was sufficient to provide a 2:1 sweep-to-approach
velocity ratio: 3) fish bypass flows were balanced and sufficient to direct
fish toward the fish return pipe: and 4) operating criteria were successful
in providing effective Tish passage conditions.

COlL UMBIA SCREENS

Velocity measurements taken during full canal flow conditions indicated
that the approach velocity slightly exceeds design specifications. Sweep-
to-approach velocity ratio in front of the drum screens is adequate.
Approach velocity in front of each drum screen is uniform, and stoplog
configuration behind the drum screens (upper half of screen bay closed off)
do not significantly alter approach velocity at the face of the drum
screens. Fish return flows were adequate at peak canal Tlow.

RICHLAND REEN

The canal flow at the Richland Screens could not be determined, but
appeared to be much less than the full canal flow. The approach velocity
at the face of the drum screens was generally within design specifications:
however, approach velocities would undoubtedly be higher at peak canal
flow. Approach velocities were higher under the curvature of the drum
screens at the upper end of each screen. Comparable approach velocity in
front of each screen indicated canal discharge was equally distributed
among the four screens. Sweep-to-approach velocity was acceptable
throughout most of the facility. Excessive fish return discharge may have
resulted in higher sweep velocities than could be expected when fish return
discharge is set In accordance to the operating criteria. Mounting drum
screens on top of a 12-in. sill may improve sweep-to-approach velocity
ratios under the curvature of the drum screen.

WESTSIDE DITCH SCREENS

Velocity measurements taken during full canal flow conditions indicated
that the approach velocity and sweep-to-approach velocity ratio in front of
the drum screens met design specifications. Approach velocity in front of
the four screens is not uniform, indicating that stoplogging behind the
screens may be necessary to balance discharge through the screens. The
close proximity of the guidance wall did not affect approach velocity at
the last drum screen. The low Ffish return flow was the result of improper
stoplogging during velocity measurement preparation: however, adequate fish
return flows appear to be achievable.
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SUNNYSIDE SCRFENS

Velocity measurements taken under nearly full canal flow conditions
indicated that approach velocity slightly exceeded the design
specifications. Sweep-to-approach velocity was acceptable except where
disrupted by the intermediate wing wall. Approach velocity in front of
each drum screen indicated that the present stoplog configuration
distributes discharge evenly among the 15 operational screens. Total

bypass flow was adequate: however. the flow was not equally distributed
between the two Tfish bypasses, with less discharge through the intermediate
bypass.

Sweep velocity in the separation chamber was dominated by the terminal fish
bypass discharge that enters at the surface of the separation chamber.

High sweep velocity occurred at the surface and near the traveling screens,
and low sweep velocity occurred near the bottom and along the outer wall of
the separation chamber. Approach velocity was not uniform on the face of
the traveling screens with areas of each screen exceeding design
specifications. Fish return flow was adequate. although more water enters
the Fish return from the surface than from the bottom of the separation
chamber .

WAPATO SCRFENS

Velocity measurements taken under full canal Tlow conditions indicated that
approach velocity equaled or slightly exceeded the design specifications.
Excessive approach velocity occurred under the curvature of the drum
screens. The sweep-to-approach velocity ratio was adequate in front of
most screens, but was poor at the downstream end of the facility (in front
of screens 14 and 151 and under the curvature of screens immediately
downstream of wing walls (screens 6 and 11). The low ratio was a result of
both high approach and low sweep velocities.

At 65% of peak canal flow, approach velocities still slightly exceeded
design specifications at the 0.8 depth: however, approach velocity at the
0.2 depth was proportionally lower than during peak canal flow. Sweep
velocity was also proportionally lower at both depths. Stoplog
configuration behind the drum screens may affect flow patterns during lower
canal flow because of the accompanying lower canal surface elevation. The
effect of floating net pens on velocity patterns within the screen forebay
could not be determined because of the substantial difference in canal flow
during our two sampling sessions.

Flow through the fish bypasses was adequate but not balanced. The sweep
velocity in bypass 3 (terminal bypass) was higher than in the two
intermediate bypasses. Sweep velocity in the separation chamber was not
uniform. A negative sweep velocity (eddy) in the upstream end of the
separation chamber provides a habitat where potential predators or
downstream migrant salmonids could reside. Sweep velocity was lower at the
surface than at the bottom of the separation chamber, and velocities near
the bottom increased in the downstream end of the separation chamber.

Discharge through the traveling screens was not balanced. The pumps behind
the traveling screens are not operated under normal conditions. and
balanced discharge is achieved by visually adjusting overflow gates.
Approach velocity was low in front of traveling screen 1 and high in front
of traveling screen 2. although a high sweep velocity provided an adequate
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sweep-to-approach ratio in front of the screens. Fish return flow was
adequate, although most of the water entered the fish return near the
bottom.

ROZA SCREENS

Velocity measurements taken under full canal flow conditions in the Ffirst
screen bay indicated that approach velocity in front of the drum screens
slightly exceeded the design specifications, and was highest in front of
Screen 1. Sweep velocity throughout the forebay was low and contributed to
a low sweep-to-approach ratio in front of all screens. Sweep velocity in
the fish bypass indicated an adequate flow. with water drawn equally from
the surface and the bottom.

Sweep velocity in the separation chamber was greater near the bottom than
at the surface: however. the flow was much more uniform than we had
observed in separation chambers at the other sites. Approach velocity at
the face of the traveling screens was uniform, but slightly exceeded design
specifications. Additionally, the sweep-to-approach ratio was lower than
design specifications near the surface. Fish return flow was adequate, and
water was drawn equally from the surface and the bottom.
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RECOMMENDATIONS

Although fisheries evaluations conducted by PNL at four of the six sites
have not identified any major design problems resulting in mortality.
injury, or delay to migrating fish, these hydraulic studies indicate that
velocity conditions could be improved at some of the sites through
modification of operating criteria or adjustment of the existing
facilities. Furthermore, these studies suggest that additional flow
modeling might be required to address and resolve common velocity condition
problems to provide information for the design of similar facilities in the
future.

The shape and configuration of the forebay structure can result in poor
velocity conditions in front of the first (upstream) screen. Canal flow
should be stable and parallel to the screen structure before reaching the
first screen. Sweep and approach velocity anomalies at the head end of the
screen structure could be reduced it flow were more parallel and the
straight-sided wall immediately upstream of the fTirst screen were contoured
similar to the walls between the screen bays. However, it would be very
expensive to retrofit existing screen facilities to control flow parameters
this precisely, and the potential benefit to fish is small. Reduced
discharge through one screen may not be a significant problem at larger
facilities; however, at smaller facilities with few screens, a reduced
discharge through the first screen could result in a significant increase
in discharge through other screens, affecting approach velocities and
performance of other screens.

Stoplogging behind individual screens appears to be an effective method of
balancing discharge among screens and reducing silt buildup in the screen
bays. However, optimum stoplog configurations may be different during
periods of reduced canal flow when canal surface elevations are lower. Our
studies indicate that stoplogging might be necessary to balance discharge
through the screens at Westside Ditch and to reduce the discharge through
the first screen in the first bay at the Roza Screens. Although only one
of the five bays was evaluated at Roza Screens, stoplogging may be
necessary elsewhere at the facility. When stoplogs are used, a 12-in. gap
is usually left at the bottom to prevent silt buildup. Increased approach
velocity under the curvature of the drum screens may be the product of a
high volume of water passing through the lower portions of the drum screen.
Reducing the stoplog gap to the minimum required to prevent siltation might
reduce the approach velocity under the curvature of the drum screens,
especially during periods when canal surface elevations are low.

The most dominant structural feature affecting velocity conditions in front
of the screens is the intermediate wing wall. The purpose of a wing wall,
from a Tisheries standpoint. is to prevent migrating fish from coming into
contact with all the drum screens at a large screening facility by
directing fish into an intermediate bypass. No signs of mortality,
descaling. or other injury attributable to screen contact have been
observed in previous Tisheries evaluations. However, hydraulic studies
show that wing walls can dramatically affect sweep and approach velocity in
front of the drum screens. especially on the screen just downstream of the
wing wall. Additionally, our data show that discharge through intermediate
bypasses is less than discharge through the terminal bypass. Flow gate
adjustments and modification of operating criteria are required. Hydraulic
forces, such as resistance in bypass pipes or head level in the separation
chamber, may make discharge balance difficult to achieve. If wing walls
and intermediate bypasses do not significantly improve fish passage. fish
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bypass systems could be simplified, reducing the construction and operating
costs of screening facilities designed in the future.

Our studies indicate that the least desirable velocity conditions at a fish
screening facility occur in the separation chamber. High approach
(impingement) velocity can occur at the face of the traveling screens, and
nonuniform sweep velocity can provide habitat for predators. Flow
adjustment to achieve balanced discharge through intermediate and terminal
bypasses may improve sweep and approach velocity parameters in the
separation chamber: however, dominant flow patterns may also be altered.
Velocity measurements should be repeated iIn separation chambers at the
Sunnyside and Wapato screens if bypass discharges are significantly
changed. to determine how bypass discharges affect conditions in the
separation chamber. Additionally, discharge should be balanced through the
two traveling screens at the Wapato Screens. Gauges should be installed on
flow gates 5 and 6 (behind the traveling screens) to aid operations
personnel in maintaining a balanced discharge between the two traveling
belt screens.

Our measurements in the first bay at the Roza Screens indicate that
stoplogging may be required at the first screen in that bay: however, the
other four bays were not evaluated. If stoplogging is under consideration
at the Roza Screens. measurements should be taken in the other bays to
determine where stoplogs are needed. Additionally, all five fish bypasses
should be measured to check for balanced discharges.

Velocity measurements made during complete surveys indicate that many of
the measurements taken were not necessary. Vertical velocity measurements
had little utility except during measurements in the separation chamber.
Measurements in front of the drum screens at 0.05 and 0.5 depths did not
provide any unique information, and should be dropped in future velocity
monitoring studies. Velocity measurements under the curvature of the drum
screen are often different from velocity measurements obtained using the
standard 0.8 depth measurement that is not near the drum screen face, and
provide a more accurate estimate of impingement velocity at the screen
face. In most instances. velocity measurements at the 0.9 water depth were
comparable to measurements at the 0.8a water location. Therefore. the 0.9
depth measurement could also be abandoned in future monitoring programs.
However, velocity measurements at the 0.8a location provide valuable
information and should be considered as a replacement for or supplement to
the standard 0.8 depth readings at rotary drum screening facilities.
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APPENDIX A

OPERATING CRITERIA FOR THE FISH SCREENING FACILITIES AT RICHLAND,
NNYSIDE, AND WAPAT REEN

Appendix A contains the operating criteria for three of the six fish screening
facilities included in this report. The criteria were developed by hydrolo-

gists from the National Marine Fisheries Service. The intent of the criteria

is to provide the information necessary so that maintenance personnel can set

and adjust fish bypass flows to achieve optimum fish bypass conditions at each
screening facility.

The operating criteria for the Richland Screens are on page A-2. The criteria
describe alternate methods to adjust the canal surface elevation to achieve
proper bypass flows. A diagram of the Richland Screens is included.

The operating criteria for the Sunnyside Screens are on pages A.3-A.12. Text
describing different operating modes are on pages A.3-A.6. A diagram of the
Sunnyside Screens is on page A.7. Detailed graphs for setting each of the
five weirs at the Sunnyside are on pages A.8-A.12.

The operating criteria for the Wapato Screens are on pages A.13-A-16. Text
describing the operating criteria appears on pages A.13-A.14. and a diagram of
the Wapato Screens is on page A-15. A graph summarizing weilr crest height
adjustment based on canal surface elevation is on page A.16.

Final operating criteria were not available for the Columbia, Westside Ditch,
and Roza Screens when the velocity measurements were taken. The Bureau of
Reclamation provided preliminary stoplog settings for the fish returns at the
Columbia and Westside Ditch screens, and the normal canal surface elevation
for the Roza Screens.
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OPERATI NG CRI TERI A
Ri chl and Screens
(NVFS- S/ 28/ 87)

g
n.:::. an Ny ,
l...:.7 l::!'
&,
SRy X
N\

SLOT A \ '\

sSLOT B \

SLOT < 3(

Set check structure &dovvnstream of screen structure) to provide
canal water surface of El1.413.75. The canal water Surface should
not exceed E1.413.85, nor should it be lower than EL.413.4.

Slot (A is to be enpty, slot (B is to be enpty. Place stoplogs
in slot (C, with top stoplog 1.5 below water surface elevation.

Desi gn Bypass Q=25 cfs

Not es: 1. The 12" wide, full depth slot is not to be used at
the bypass entrance.

2. If the canal water surface falls bel ow El.413.4,
either add stoplogs to the downstream water
surface control structure (old screen structure),
or increase the head gate opening, or both.  Under
no circunstances should the bypass entrance flows
be reduced to increase canal flows. This should
not be necessary, especially if the canal is
properly maintained.

3. Mnimze flow through the overflow facilities,
upstream of the new and old screen |ocations,
except for tenporary flushing of debris.



R Pearce - NWS
February 11, 1987

Operating Criteria for Sunnyside Canal Fish Screens
Bypass System Trashrack and Screen Structure
Stoplogs and Punp Bay Baffles

Fi sh Screen Bypass System

CPeration of the fish bypass system requires the adjustnent
of four bypass overflow weir gates |ocated at points in the
bypass system These weir gates control the quantity of
bypass flows and the water surface elevations within the
system for good fish passage. The |ayout of the facility is
shown on attached Figure 1.

The operation of the fish bypass requires that 50 cubic feet
per second (cfs) enter the punpback structure through both
the intermediate fish bypass pipe and the term nal bypass
(100 cfs total). The fish water return punps, when both are
oEerating,_reane 80 cfs fromthe structure and return it to
t he Sunnysi de Canal downstream of the screen facility. The
remaining 20 cfs is returned to the river via the orinary
fish return pipe at the extrene southeast end of the
punpback structure. The bypass system shoul d be operated in
t he punpback nobde (both punps operating) whenever river

fl ows past Sunnyside Dam are |ess than 500 cfs to avoid
attractin uEstreaWInlgratlng adult fish into the river
outlets of the primary and auxiliary fish return pipes.

In lieu of two punp operation, the required cfs bypass flow
is provided by proper adjustment of the weir gates. |n the
case where the punps are not operating, approximately 50 cfs
should exit the structure by each of the primary and
auxiliary fish return pipes, returning the total 100 cfs to
the river. In the case where only one punp is operatln?, 40
cfs is punped back to the canal wth aﬁprOX|nater 30 cfs
bein? returned to the river by the fish return pipe and

aﬁxi iary fish return pipe each nmaking a total of 60 cfs to
the river.

To provide these specified bypass flows, the overflow weir
gates should be adjusted as follows. The weir gates and
gages are nunbered and |ocated as shown on the attached
Figure 1.
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For Two - Punmp Operation:

1. Fish return weir gate No. 3 set at el. 841.0 (full
open) W th yoke at 5.5 ft. bel ow deck.

2. | nt er medi ate bypass control weir gate nNno. 1 at el.
892.0 (full open), with yoke at 6.0 ft. below
deck.

Term nal bypass weir gate No. 2 set at el. 892.0
(full open), with yoke 4.5 ft. bel ow deck.

For No Punps Operating or One Punp Qperation:
1. Open all four gates full open

Fish return weir gate No. 3 set at el. 891.0 with
yoke 5.5 ft. bel ow deck.

I nternedi ate prass control weir gate No. 1 set at
el. 892.0, with yoke at 6.0 ft. bel ow deck.

Term nal bypass control weir gate No. 2 set at el.
892.0 with yoke at 4.5 ft. bel ow deck.

Aux fish return weir gate No. 4 set at el. 892.25
with yoke at 4.25 ft. bel ow deck. 7

rtism, BB G e

Care must be taken to avoid operatiqn of e%tper pumpﬁuaeék- idﬂd
Md-;.‘s

gate No. 3 through the fish return pype back to the river. d}'{ e

To maintain this minimum return flow all times requires
the weir gate No. 3 b |owered conplete nd the water

surface in the punpback structure at gage NO-
el evation 893.1 or higher. The punp low water shutoff

switches for both punps nmust be set at elevations above
893. 1.

Attached figures 2 through 5 provide information on weir
gate flows for various gage water surface elevations and
weir gate settings, and Figure 6 provides punp discharges
for various gage No. 4 water surface elevations. These
figures are the basis for the weir gate operations specified
above. They can be used to nore precisely define flow
quantities through the bypass system

Generally, the weir gate settings specified above wll
provide the desired bypass system flows during periods when
the canal water surface is near the nmaxi num el evati on of
896.5. During periods when the canal water surface is
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significantly | ower (below 896.0) the bypass flows wll
fall sonmewhat short of design values, but biologica
evaluation of the facility has indicated they wll be
adequat e.

The fabricated netal adjustable-width slot assenblies
initially provided for the bypass slots are not to be used.

Trashrack Stopl ogs:

Wod and steel stoplogs have been provided inmediately
downstream of the trashracks to alter the naturally

unbal anced flow in the canal to obtain a relatively uniform
di stribution of flow across the full width of the drum
screen forebay. This uniform flow is fundanental to
obt ai ni ng acceptable fish guidance conditions in front of
the drumscreens. The initial placement of |ogs was

determ ned by hydraulic nodel studies and has an ei ght-f oot
height of logs in the right (south) bay and a seven-f oot

hei ght of logs in the center bay. The left (north) bay has
no logs placed in it. The placenent of the |ogs should not
be changed.

Screen Structure Stopl ogs:

The screen structure stoplo%s are located in pier slots

i mredi atel y downstream of the drum screens. They are wood
and steel,to be placed in such a configuration as to
prevent floatation. Their purpose is to baffle flow to
provide for a uniform velocity distribution through the
screen druns.

The stoplog placenent has been adjusted based on field
observations and velocity measurenents to obtain the best
flow distribution possible. This placenent noted bel ow
should be maintained in the future.

Note that "on bl ocks" neans that two concrete bl ocks are
pl aced beneath the bottomnost log to create a 8-inch + gap
bet ween the concrete slab and the bottom | og.

Screen Steel |ogs/tinmber |ogs/

bay No. Bl ocks
1 %upstrean}nnst bay) Totally closed w'l ogs
2 None

None
None
None
None
None
2 steel/3 tinber/on bl ocks
None

© 00 N U1 W



10 3 steel/S tinber/on bl ocks
11 1 steel/2 tinmber/on bl ocks
12 1 steel/2 tinmber/on bl ocks
13 2 steel/3 tinber/on bl ocks
14 2 steel/3 tinber/on bl ocks
15 None
16 None
17 (downstream nost bay) None

Punp Bay Baffl es:

Directly behind the belt screens in the punpback structure
are structural steel franmes with adjustable horizontal
baffles. The baffles regulate the distribution of velocity
top to bottomto neet current screening criteria. No future
adj ustment of the baffles is anticipated. Extra_baffles
have been provided and are stored on the site. The two
frames are different and vary in width by |/2-inch to neet
"as-build" concrete dinmensions.
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Revi sed 6/29/87

erating Citeria
Wapat o Canal Fish Screens Bypass System

Operation of the bypass systemrequires the adjustnment of four
2-foot wi de bypass overflow weir gates (these are tenporarily
stoplogs at the present tine) located in the fish bypass channels
and two S-foot wi de excess water overflow weir gates |ocated

behi nd the punps in the punpback structure. These weir gates (or
tenmporary stoplogs) control the quantity of bypass flows and the
wat er surface elevations within the system for good fish passage.

Vi r (I;Jates_ (or stoplogs) should be adjusted as follows. Weir
gate locations are shown on the attached sketch.

Normal Operation (no punpback):

L Adjust crest of weir gates #1, #2, and #3 (or top of
tenporary stoplogs) to appropriate elevation depending
on canal w.s. (water sur aces)_ el evation from attached
graph. Exanple: canal ws. in front of drum screens
Is at elevation 934.0; set crest of weir gates
(stoplogs) to elevation 930.7

2. Adjust crest of weir gate #4 (or top of tenporary
stoplogs) To appropriate elevation depending on canal
w.s. elevation as shown on attached graph. Exanple:
canal w.s. elevation 934.0; set crest of #4 weir gate
(or top of stoplog) at elevation 928.0.

3. Adjust weir gates #5 & #6 "equal ly" until ws.
elevation in front of traveling screens is 3.5 |ower
than canal w.s. elevation in front of drum screens.
Exanpl e: canal w.s elevation 934.0: adg' ust weir gates
#5 & #6 equally until ws. elevation is front of
traveling screens is 930.5.

Operation wth Punpback:

1. Set weir gates #1, #2, #3 & #4 sane as for Nornal
Qperation (No Punpback).

2. Wth either one or both punps in operation adjust both
wel r %ates #5 & #6 to maintain the traveling screen
w.s. 3.5 lower than canal ws. elevation. Divide flow
t hrough both traveling screens equally.

3. |f the difference between the canal w.s. and the
traveling screen w.s. is greater than 3.5, even with

A.13



both weir gates #5 & #6 cl osed, then | ower gates #1, #2
& #3 equally to obtain 3.5 difference. . Note: This is
very inportant since for certain conditiofiS The punps
may have enough capacity to pull the water level in the
punpback structure down two |ow, drying up the bypass
flow over weir gate No. 4 and resulting in major fish
damage.

A 14
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APPENDIX B

COLUMBIA SCREENS RAW DATA SHEETS

Appendix B contains the raw data sheets for flow measurements conducted at the
Columbia Screens on August 3. 1988. Page 8.2 shows the calculations made to
position probes at the proper measurement depths, and the distance between the
probe and the screen face at the measured depths. Raw data for measurements

in front of the drum screens are found on pages 8.3 through B-12. Flow meas-
urements for the fish return are on page 8.13.

B-1



WORKSHEET FOR DEPTH DETERMINATIONS

Doluomicsn ’ch"M/‘

4
- Vi
2/
/

(ouef @m0 198 ¢

R

B4

BS

Forebay floor\

Drum SIDE A SIDE B

Diameter (D) 7¢
Radius (R): 4&
Exposed to air (E) : _#%3

Sumberged (2): fatl =5

0.05 zZ: Al=l (E+0.052)-R Bl= (R"2-AlA2)"0.5
020 Z __jo®' = A2= (E+022)R 2.2 B2= (R'2-A22)A05 =—p.T=
0.50 Z: A3= (E+0.52)}R B3= (R"2-A3A2)"0.5
0.80 Z: 432" A4= (E+0.82)-R 43.2° B4= (RA2-A4A2)A05 206. 32

0.90 z:

AS= (E+0.92)-R

Distance From Vertical To Screen Face

0.05 Z:
0.20 z:

R-B1=
R-B2= L23° - C \
R-B3=
R-B4= 23,08 ¢
R-B5=

B.2

B5= (R"2-A5"2)"0.5
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Site (ngm Lm

Yakina River Fish Screening Faci y Flow Measuremenls

Forebay Elevation 4.2 Date &ﬂgg
Screen Diameter (in)__ 96" Canal Flow ié‘é cz; Personnel _(sA /S
Screen # _i-_- Exposed (in) Ai': — Pwsoml communicalion,
Submerged (in)__47"4,": $3"(2) Gavg Robinson | c.1.
Time Start| NR2% 4~ Ose3 ~
Time End | 5928 # 0828 (£
Location | U €) L u @€ L u_¢ L u ¢ L u_ ¢ u_¢c 1
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector [#S HA [+V |4 ||#S |+A ¥V |-A4 |[+S 1+A |#V [~ 4]1tS {¢Aa lev [-gl[ ST A S|A|V
1 a2lob le2 =310yl .81,/ -9
2 /’2 16 o —lf L41,61 0 "18
3 [0 N7 217 Lol 8 o -2
4 Ld bl =) eyl (81 0 |40
5 /l} 1; 112‘_ L3185 ] .2 "1L
6 Lol Gl t {=-Yllnali6]it lp0
7 L2 Lﬁ 2= LLe] T 2 |-.3
8 L Lﬁ ri=h 4 TN ISR "19
9 MINANIEEH M EINEIEN
10 ("f l(o 12 "9‘1 _ﬁ_ﬁ 08 "l( "l?‘
Averaqel o5"| 0.41] 0-10] 4]} [ 1- /] 64| 0.06]p.54
Minimum| /.0 1061 C-11 0.3 | 1.l 0.51-01] 0.7
Maximum] /, ¢ ¢.710.2]10.6) | t.gl ol o.2] 1.0
A ATAPM 2= S S SRS AR )
08 doth i .5 tlee tofio S 4-A >§10° t+A4A +v g
Tepld (it Y -
o,z ¥ 45 -A
0. %23 +A +v 7

a6
0.0

210 +s =A}
11 A v

Feea f’hbl; au;l 011844/07/5’"5 were used for al/ Scress luiaauuwn—tl

at loleecidpin Bpveal ((:4:9
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Sile(}]m m b\|a

Yakima Xiver Z:sh Screening Facility Flow Measuroments

Forebay Elevation  #.22 Da

Screen Diameter (in) ¢ Canal Flow___ /48 s PelGhnel Zord_
Screen # 2 _ Exposed (in)_«/¢
Submerged (in)~  ¢gze 47"
Time Start| JR57 /. s N IPSTH O_5 7%
TimeEnd | Ofs% a%%g £~ 8703 X 833 1+
Location | (U) C L A c TH ) u_c (1) U _C L U_Cc L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector HS [+A BV -4 |1#S |tA |+V |- +S HA BV -4 |4 S A BV I-AIl. S| ALV S{AlV
1 Sl 16 § o/ "'11/8 _/;Q Kl PR Y a/;cf o 65 "1?:
2 iA.O RAAS .iij- 1.2 ‘: Lyl . SL¥ 1=y 7-1 I AN b/}
3 fpals |2~ wlléoltdl s |-, 7 £91.81.3 1311281413 |-
4 Slesled alls8leslia - Al /t] o8] 3301080872 -, R
5 20l 6l.2 = d22l £ 2.8 3 L. Aol lefl 4,3 G
6 U8B IEs P8 DS ot | 274 WA FAR AR AR I A A A DY
7 M l\f ii"i /'8 '# L "[ /l(d li. l3 "_l& "3 L 13 -,B
8 1ol el . gl-gll2ol vl 2]-8l[24l.e L l-s)oFLag |t .l
9 Rl.S1.3 = v|l23] . 3l 2 FrollvC oY |4 =) 2] 87 3 |~le
10 /'6 K + A '11 wds A 16 'R "'l‘_ 15 "{ 'r -.3 240 k| 43 . F
Average|[.78] 0.5[[D.26104] [2.10]0.5410.17] o | (4w |0yl 0. |02 1193 10. 451028 lo&
Minimuml| /. & 109 | 0.2 _b% Lalovle bl pd]e3 0.3’ n2llzslo3]lo/los
Maximum|2.0 |0.¢1c. 3o Fl[2.41e. tle 2t 1 /][ 19los1 0510 5 (23108104l 08

Notes: “U" Peac/c'a]s ave éa//-mc/ botivern centeviine wf u/;,,'/rfam edye of dvieore SCreea (30”-;"1».:-.-.1)

" A’(ad'm}/ are /la//lﬂ'lj' betiver o cls b oo .u?._.-’ d.; WRY 2T féc of Gvum Sceerr (36" Bomend)

.ff_o/o/éy con //;44 ra //'pif Svobrr sl SCreenS
Upeer Palf comp lod,
Uary

9‘75/ /lj;:m ¥ Lower

/o/.éj.f G6=10" fram belfon.

goes both Doy teeet ot s ¥y
on fecuer hatt THS droame
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IR BEN N — walew savface
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Yakima River Fish Screening Facility Flow Measurements

Site ¢ [u 1 Forebay Elevation ¥ 22 Dale_m}/d’é’
Screen Diameter (in) ¢4 Canal Flow sygefs Personnel cgg; L0 4

Screen # ,3 Exposed (in) ¥§

Submerged (in) 47

Time Start |Q‘Z 13 H 02[23
TimeEnd | 6974 & 0d/z M
Location | U /CY L u _(Cc) L u _Cc L U C L U _C L U Cc L
Deplh 02~ ix:d 0.2 0.8 0.2 0.8
Vector HS M-A+ -2 114S A Vv FA |HS kA VvV S|AlV S{A]lV slAalv
1 [l-‘-- 13 = o512 1=
2 L2l 1.3 =2 ‘45‘ LL! o] =
3 L.y (22 [l“‘l 5l FYa G
4 LGl 3 1.2 k3Ll 80,1 bmq |
5 j.L 1"( ;3 =, A Loi 'ﬂ- o/ -, $
6 Lsd -4t 2 1~ 210y I,y & |=8
7 [aL W &f 11 “'1)2‘ 1-0 Ic ‘A [,
8 LL 03 "’ -2 LY]. 21l |- J
9 /4‘— ly 17 -:3 Q’lﬂ 19 ' A -0{1
10 "r 0‘{ ¢3 "03 ’:7 :l Y- "oé
Average| /-5] 6.3| 029 |0.22] V¢ 3]2. 431009 {055
Minimdim/}) o3 ozlo Wy Vo 3]-0ilo.s
MnximumJ.q o4 ¢y |0 2]]a.0l0.¢] 0.3]¢ 7

Notes:



Yakima River Fish Screening Facility F> Measurements

Site( ?Alu.Mb :3

'8

9

Screen 3 &

Screen Diameter (in) %

Forebay Elevation 2T
Canal Flow___ /¥§ ¢

Dale_
Personnél

Exposed (in) 7
Submerged (in) ¢7
Time Start] 08258 /4 0925~ 0334 O%AUN
[TimeEnd {4929 (0229 & 2139 # o129 #
Location KU ) C L u) ¢ 1 _u_¢c (1) u_¢ 70 c u_ ¢ L
Depth | == 0.2 =~ 0.8 0.2 0.8 0.2 0.8
Vector ks BA RV FA |BS bA kv [-A1HS A BV A |S hA BV 4 A s{Aalv
1 LRl 51.2131el.sle |- RlLY JLi=2 1081,3 1/ |-
2 nf ol =3 1:; h’- ol :lL ""1 j_h i‘ -4 1J£ .5‘ ’nl ’LQ
3 LGl sl |42 XEN-N T (316l Cl-zjfn,3l.8 104
4 [j_& i"( 13 -Y __!‘_k \3 o "QL L21.6 ! - Y1109 l“‘ o) "1Q_
5 I'R 2l Ay _b_ﬁ o8 ]ot -3 [2].6 t( v LN i_ o -6
6 (5 e lal=qllislee o/ = Cllad et (]=3 _u_fd‘ o |-3
7 L3les7hel |- ALk oyl ol 87/ |-.8]
8 h‘( 'f - "03 ¥ M tl e '} b II - /"l 13‘ "'l ‘1;
9 Lyl.s"l.2 yllgole 3 1o/ |- Wboe o tl=3 eyt |~ F
10 /"l 5102 '93 _/_'é LAV "’1_!_ Lo}, 6],{ -3 LY o3 0 -:i
Averagel/-£210.171247]0.26) (e p.calccelo g3l (0.98l0er l0n 1/ 10 5] 1142 {042] 0.0 | (67
Minimuml /-7 0. f1o.0l0.31[/. sl 0. 3]-0./|lo.v| 02| eélo. o Ql13 103 c.ll0é
Maximum| /.8 [0.5] 0. 3]2. 4] 2ol o-élo- o gll -yl o0.2) 2|15 0.5p.1108

No es:

¥ Pletey Fhuitoiad :'u,'/«//;l Kor

r/ .
) wboul (V2o ini s wriny th Smpl = ppaybe ¢ weed shl on pike ]
Ho weeids cbsertord’ w Fieee v evets Pdet . /
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Yakima River Fish Screening Facility Flow Measuremenis

Site Gb(u.m}a?z Forebay Elevation Y22 Date 2/5[5)
Screen Diameter (in)___ ¢ Canal Flow (48 c 3 Personnel (SA4 £ Ll
Screen # é Exposed (in)___ ¢
Submerged (in)_ 47
Time Start| Q94§ (£ OPHTH
TimeEnd | 0249 # 0?4 H
Location | U /80 L u_© L u_Cc L U_C_ L U_C_ L U _C_ L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector {#S A v I-QIHS A BV [-A|[ S{A[ V sjialv slAalv s|Aalv
1 FANANINGHI I ERE R ‘
2 LY 15 1. -lb. _/i A=t -7
3 Lolete Jo2 |~y llb) 12 ],
4 W3 e o2 f-gllte]l.g)eaf-2
5 5w A PN ' | TIA Il Y 1A
6 Lé_,_ﬁ NELXA IR A A VY ‘41_
7 /04 -6- '[ ".‘/ '03 0: ol ""G_
8 14'6_ R AIVEIRET.
9 /" [ o/ ":V { c‘[ 2 ‘:8
10 /'.S~ ‘3- ol -:f /l ;_i 'll )
Averagell.5 [plos2V 3 10981 /5Y10.K 05 0.69
Minimum|/. Ao .S 1o/ Loy 11 3l0.3] v /]0.6
Maximum|. 7 12¢ Je2lo- 5|72 1e.5]e2lc &

Notes:
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Yakima River Fish Screening Facility F> Mw suremenis

Site !gal“ m h;a Forebay Efevation 4, 22- Date &Af /.Pﬁ

Screen Diameter (in)__ 96 Canal Flow Y o5 Personnel
Screen # (:g Exposed (in)_¥f
Submerged (in)__ &7
Time Start| p 3.5 &~ KRR, 4 (002 | /002 K
Time End 99 1t ASSPH 24 1Y Y. 4
Location J 700 ¢ L [ ¢c L u_c &) u_c M u_Cc L u_cC
Depth 2 0.8 0.2 0.8 0.2 0.8

0.
Vector #8 A HV |- S kA 4V |-

i+ S
/: 'é‘ 2 1= /'7' IJ 4 '1‘; Z.? LLI/ = 8711 L5 B lel F

A&'C A= 1L AV 'L&_ .L‘.—.J.b,--‘.:; -4 11512 B 'y

MR EIFANASN | DA KA WA X2 VS WA Ox
XINANAE t81.5°1,7 |-, (2161 2 1-8717.5

LY 2~ 81,3 ./ = b | VA I PR A DRV | YA A OF 2 WAl LA

)
/l‘/ 1‘__4 '1‘{ _/;‘ ‘? 1/ 'l_é [:& 1‘ 1 "11 _A_i, 03 (4] "_ﬁ_

‘o‘wmummuww-s

Jel sl al-3l[aoley -2 ~RILy LS Ly 18 L2 1o =97
/'8 1/ "‘b.' I.? 05‘ l/ "‘12 /'; Ai lz w5 2 AA D‘/ '/ ‘:_5
It Ll esiesl.slo el 6 L2 g itia]ed 1ol =Y
e L l-aleylg -y pitrddie L= I1021.910 |-,
AverageVés |pse|0e10-46) 12 |01 loog | 070 |14 7N05210.17) 0.4 /3310.32 |00510.52]
minimuml 2 1 o5l Lo 3V /- 410.3]1 02 o.611.2leclo loully 2183 0/0Y
Maximuml| /.2 [o.6]e.2]o.s||2ple5]o2108 (9lotlo2loFAL6 04 20./]806

Notes:
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Yakima River =sh Screening Facility Flow Measurements

Sileoofuml)'m Forebay Elevation #,22 Date
Screen Diameter (in)_ 96 Canal Flow_/4x' QS Personntl £ L4
Screen # z Exposed (in)_ ¢
Submerged (in)__ #2
ITima Stanl /074 H [0/% /A
[TimeEnd | 1018 & Y.
Location U é} L U gL‘) L U C L U C L U C U C L
Debh 0.2 0.8 0.2 0.8 0.2 0.8
Vector HS HA #V 4 IS KA KV FA Jl3s kA BV I-A ]l sTAT YV S| A SjAalv
1 LSl gl (=841 |-6
2 RaANCA VA X Lo .=? ol 13_
3 ‘!J 05‘ GL _Ob- _’_09_;37 ol 1&:
4 ,& 445- o 1Y L&.—LL. Vi 1’2
5 /ol iﬂ. 12 -, 5~ {, (3 of 1= ;
6 AR XA INn AR NN
7 '-; ol WO | ) i L"?‘
8 1.4 "/ Y4 'J"_/ 4l la =,
9 ,lg 8 LL"'AI INuNLALNE X
10 RANNACKIIXINANAS
Averagel ¥3 |0 5204301 [124 ]2 38]p.04[D.¢ 2]
Minimuml/. 2 o S1o. /0.3 02103 ]2 /|0 5
Maximuml. & lo.¢le tles)r.61e.51o./] 2.8

Notes:




Site l\). L)

Yakima River Fish Screening Fro . y Flow Measurements

|

01

Forebay Elevation ¥, 22 Date
Screen Diameter (in)__ 74 Canal Flow___ /%8 efs Personnel rw
Screen # Exposed (in)_ 49
Submerged (in)_ 42
Time Starl (DicH
Time End ¥ X4
sl
Location L T u ¢ L
Depth : 0.2 0.8
Vector rs A v -4 |lts A {2V |-4 | S]1ALlV
1 0( S 0 '13
2 (12 N o |-
3 ..LL;L O |, k2
4 L6, 2150
5 (31t 1o |-2
6 I? A[ wf |- Y
7 /02 Al ll ﬂl
8 111 Ll 0 o N
9 'lo n‘ ﬂ ".L
10 1,61 ;210 - 2
Average 2042 0o V026
Minimum|o. " 0710 lotlo. ¢
Maximum 0.210.110.Y
Notes:

NOTE. Nruwm MOT Ruunné

:7 - ?'u;}ﬂ-d ‘/"

72.”»6{‘ close o awd .So»/fu//Lu/ bl&rf"“tt‘c“(v Z.»y WJC“/J' e Or2 2 ‘(y/;flt)("5w"4 f"").



Yakima River Fish Screening Facility Flow Measurements

"9

R

Site GO/umhf} Forebay Elevation__ 4.22 Date__{3 [3 /85
Screen Diameler (in)__ 96 Canal Flow___/¥§ ofx Personnel ¢354 £ Fw k
Screen # l Exposed (in)_4¢
Submerged (in)__ 4 7.

Time _Start| /O YO K [OYOH
TimeEnd | /oYY K 10440

Location | U_(C) L u 78 U_C U ¢ 1 Uu_c ¢ u_c

Depth 0.2 0.8 0.2 0.8 0.2 0.8

Vector d. S WA ¥V I-4 |1S kA BV |-4 S| A Vv S| A \ S| A Vv S| A \

-

4 &__‘_& -5l l.3 |t ""lé_
13 j__,_a ~ L33 L2 =R
L2016 | 2l=Gllarley iy o |
b2l bl 2]l 0 1. ]p =g
LY of =40 liw e v 7
rxa AR Nd NI NAT
h2 e o2 Yy ho l.4 Q3
1'3__ a2mglhel.a ./ ~G)
,:/ /é 12 "l‘)‘ /'J "{ l/ -l
ZANARAEIasir>a

O INI O W]

(=]

Averagel/d8 lp.e 1 09]0.57)17.0/p 37]0.00]0 62]
Minimum|/./ (o6 lo. /e Sl o. 2|0 31 0.0 0. 5]
Maximum{/. ¥ |2.6 |0. 210461/ 3 oY)e./l 0.7

Notos: /}/&Mt ST Yurn of Dru we ,\,_)’1 (ua, 71rou;4 tc.Ff,l



Yakima Civer Fish Screening Facility Floco Measurements

)
Site 06 ,Q.W\ b\a Forebay Elevation

Y422 Date &~ 3 -
Canal Flow (YE ¢ A Personnel &

Screen Diameter (in)__ 46

4

Screen # ZQ Exposed (in)___ 4§
Submerged (in)__ 47
Time Start| /452 % 0524 12724 oA
TineEnd | 452 H 0Ly jlogH losH
tocation [ A} _C L J{qu) C L u_ ¢ (1 u ¢ (L c c
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector |+S [¢tA FV -4 IS A bV |-4 |4S HA I+V |-A4 |+S HA HV 4 A A
1 leg e Vol |- L3160 |- M Ll =43 108 |-t -, 3
2 4 L6 L ~Sltnalielo Foo il f= Ll LY 1o e
3 LYl.e 1,/ o | A X PYACH Ly L‘__LL"; LYy Y4 1) sy b |
4 LAl |2, ’_/I_L_‘_h WA LR 4 | Ll Pl P [[3]1.510 |87
5 j_ob__oL WE AR TS s EWALK by Lt let o3 e ol F
6 I ,QL o =8 .2 oy 1,1 :Lq L3l lel b LA 410 -4
7 ’.3 L‘l Al -4 Li— A-’- el -, 1 1, 4" “ ‘I "'l‘{ /'3 05. "0' -Al
8 1 A IV R | T I P R T VR WL T | T A T Y s
9 sl Vot 1= leylstlo | FINNNETNE IIYIKeT- B Y
10 /“'l 1‘ '( -’Q /, _'_é 0 ’4. |_'2_.L XA o 'o‘l lnj 2 & ‘al ._L_L
[ Averagey 3% Fﬁ.éo s 10541341 0.53]cer Lo 28| [ 141 o560, 1 0.4 (12910471 000102
Minimuml/- 2 10.6 Lo/ oyl 2lo.yl-0./le. 2|1/ 2108 le e s e el )0 /1 0.5
Maximuml/.¢ |o¢ o200 g 1eelo tlo9llreleblezleslicylesloq]l o7

Notes:
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Yakima River Fish Screening Facility Floco Measurements

Site ( r!! 'u d bra Forebay Elevation 4.12_— Date_ -2 -A8

Screen Diameler (in)__ Canal Flow 1Me Personnel (94 £ Faik,
1 N T
iﬁ"" n f}/of' Exposed (in)
Submerged (in)
Time Slart /138 K
Time End (249 K
Location | U (C) L u _c L Uu_C L u ¢ L Uu _c L u ¢ L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector 4SS |[4A BV A S| A \ S| A Vv S| A Vv S| A Vv S| A \'
1 910 2y =, 02}
2 g0 g =04
3 8,0 1,371.5" 1,44
4 fol.s7|.q ‘nf’ﬁ_‘
5 ." J_s:'l
6 O Lyl ro
7 .0 ls_ p"" '.145‘
8 I?ro :"(' ‘3 -, 047
9 AN 04"
IR
Average| 8.0 l6.931n.9/10.35
Minimum|g.0 {3 [.3] &
Maximumlg.0l.5 |48 0.5
, SLoT= 29" wi'ils .
Notes: NeTE: ~A x/0 = 23"l dum o is , walte ~ 48" deepa slot

+5 f - R Scafe 2 O~ (0 'ffS é—-”“t"ﬁ‘"/
+A §tVv Scale : 0-3 (,s T 'L | / ?—47 -

.
nrehts PINTI LR
. "
TR t}(‘d-

-_'5 '- 9 QQMIICA "‘b
. .AIMV)M“ '} -‘b‘/‘ e “l‘,p’f‘»
. : e o 28 d¢ 20t o
Verlica & Mo dinn byyachit wes [ ,;'*.'.C\’*‘O(/ ) (o elops ’ !!? q . ¢ , .
v ‘;%_J N ‘M.‘IMZ'\ ,6 j x{‘:‘(llu

Mecsurement Toks wi CenTee of fish sht ot cenlor of the - e
waley tolunee (A
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APPENDIX C

RICHLAND SCREENS RAW DATA SHEETS

Appendix C contains the raw data sheets for flow measurements conducted at the
Richland Screens on August 4 and 8. 1988. Page C.2 shows the calculations
made to position probes at the proper measurement depths, and the distance
between the probe and the screen face at the measured depths. A horizontal
probe support the length of the distance between the probe and the screen face
was used for measurements near the face of the drum screen. Raw data for

measurements in front of the drum screens are found on pages C.3 through C.14.
Flow measurements for the fish return are on page C.15.
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WORKSHEET FOR DEPTH DETERMINATIONS

—

Kicalana Caual

3/9/5?'

0.05 B1
0.0is B2
R
: R
0 83
R
R
0 Ba
0.9 \/ 8s

\

Forebay floor

£z~ ¥13.3 ’

m& #ﬂ; ‘i‘
55" cvem
125755t

et -

LS ST ep,

.
A ,

Drum Diameter

oL_72."

Radius (R).__3&~
Exposed to air (E) :
Sumberged  (Z

0.05 z:
0.20 Z:
0.50 z:
0.80 Z:
0.90 Z:

17
S5
2.75°
H.e ”
22.5"
Y4.0 "
44’;/.

SIDE A

Al= (E+0.052)-R i&Z¥
A2= (E+0.22)-R g9
A3= (E+0.SZ)-R

g.5

Ad= (E+0.82)-R 20

Distance From Vertical To Screen Face

0.05 z:
0.20 Z:
0.50 ZzZ:
0.80 Z:
0.90 Z:

RB1= _ 3.8
R-B2= 9.790 "
R-B3= l0z "
R-B4= __10-/ "
RB5= _ /6.85

c.2

SIDE B

B1=(R"2-A1"2)"0.5 3. /2
B2=(R"2-A2"2)"0.5 235. ;o
B3=(R"2-A3"2)*0.5 2471
B4=(R"2-A4"2)"0.5 2570
A5= (E+0.92)-R 30.5  B5=(R"2-A5"2)"0.5
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Yakima River Fish Screening Facility Flow Measurements

3. 95 (570 8 /s8

HI}I“‘MMM

site Kichlapnd] Forebay Elovation ‘//,2 g (5:5) ‘3/4/13 Date & /4 /82
Screen Diameter (in) 72 Canal Flow___ 7 Personfel 4
Screen # .L Exposed (in) ‘Z
- Submerged (in) 473"
s/u fes /6% #h [z 4 hadd /25
Time Start| 08.)) & 1L H XTW,4 [(02% & W XT¥4 WAl Y4
TimeEnd | 04 (5K Logcs 1243 4 | iz | 249 K Mol K.
Location ¢ L [ c c_ 1L 'O NN 0y Cc_ L ) ¢t
Depth 0.2 0.8 .05 0.5 0.8a ~_ 0.9
Vector 1S A WV -4 ]S A bV -2 1|48 YA [-V]-AlhS [sa [-VEAa |Gs kA [-VI-Ad s A v F.s
1 RAWANCICCHAATINRRE IR AL INA V22N VAR NI I ANA DY | IS AT
2 II .f' 1‘1 -11 Ay ly Q -ly 12 l:., l{ = 4? Iﬁ ‘/ -‘2' ,’_b_ Ay 1/ .A; ’.-‘} lﬂL'
3 L 4 4 =gl .71, a3 2, 13 e’ Ll L2 “3lle# 710 sl 3 -4 1.2 -l’
4 RAMELARIINARADVIDUIIR A AR 1 VN | VY] X2 W, .'Zﬂ 1141 0 - 811 .6 1~%].3 L
5 2 Y LA 7 4 | 2 PO CWA S | 3 4 20 Lol Y 1. .7]- “1.2lo -2 e dl~B8l.- YA
6 ‘6 Ak P el L | L4 n" A 1=, 4‘5' l/ 2 / --/ .L_al 12| 2 'c3 . 13 g - ¥ 4$~ '49 L& =~/
7 A OL =212 XA AIX 1K 1L£ ) /1.! e 21 o1~ é 4 IL.‘é 1 —A’ 43 =/
8 (Flol] 578 Jel vl ol-3 4 .3 =2l O | LAl 410 |=2 '3 ./ 'cé_ _LL:‘_E 3 1.
9 Sl Ry l3 Lyl o 33 .2, 210 /’.{ 4 ') 1310y ~ bl 2|0
10 | 'b\ oH —,‘{ i 2510 ",_{‘ l‘/ L3 402 o '[ 13 -4 ":/ '6 'Y J '4.5- _;_k"" '3 -/00
Average|0.5010.56] 0.40| 0.39] |0, Yol o4S 0w | 0.#q lp.3210. 21 03 0.05] 144 [ 0.23 ’0"'51913- 0.51]4.3710-04[0.49) lo (081 1v2H(08
Minimumlp.¢ 10.310.3 [0.3110.3 [o.d 02| 03] [p2]0./1-2310.1 ]| s.5]0.% ~02lef||o4lo3 [0293]g. 110709 0.9
Maximum|0,7 |o.6)e.5]0.4 06 o51201e5)|ey oMb 2ltes 24l ob]o103])e.7lo710 Toz]l{o7 05]c2 /R
V4
Notes: @2 ¥23 :)’/V 1A Seole = a—-a&; 05. 918 -){‘ﬁ %4
0.% glo +v,4n
0.¢ &1 *o - A
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Yakima River Fish Screening Facility Flow Measurements

y
SileE[Qﬁ[dag{ Forebay Elevation gygz.g "4/?-?75 Dae 7/9 /8%
Screen Diameter (in) 72 Canal Flow Pers: nnel &,
Screen # ,1 Exposed (in)___ /7
Submerged (in)_5%
8-8-56 8/4/88 -£-0
Time Start | OQ/RA DR(BLF 1252 | /031 A 252 /338K
Time End | 08244/ 08284 1A8F (O 1247 135% 4
Location | U (®B) L U _(CH L U (O L U %:2 L U A L u_(¢cl L
Depth 0.2 0.8 .05 0. 0.8a 0.9
Vactor 145 I4A [V -4 | [#6 [#A RV -8 | S kA [V -4 |[tS A [V [-#4]]¢S l¢A [~V |~4|HS |-A [-V -3 |
! 1.2-1 S$Tleur 3l 1, 3 Fo X Y- 1 | 1Y A 10 -l 57122 ‘o_ ) Al 5 .LLZ -5 J:-_:/f_a_
2 .G '9 2131l -3 |- o | ‘L! |l el 0 /'3 o/ =2l '6 AL Q :l;_ A "l.\‘ Yy 2
3 Lty bFllsli3 sl s balo o W/l almalnall .6l 210 o4 QEsl.al-,
4 A L&l a3t allsTslo bzl 2lala Lollr2lialyal sl Pl2l.rizsilsorvl.2l4
5 SLr Lyl sl d]l o 'LL 4"1 NAWSwTA |l TNAN Wit Nl /P N '{EII! w4 Pl.’-“ M:‘A: ALY
6 a7l led =21l 2 10 1= el FYE N BAVPACYALR | 51,2 o e 4 49' wLE S A1
7 Ly Ls=lal-aller e lo Forllgl.2l.3lo Jlediclmal-allesl -3l 3D~ %] L |0
8 LéL AN AL A LA AN 7 cfl. 2130 __’:_2 21 2 1= PR PE 3l PY 4 '-.' e 1.2 1)
9 n/ Sy s A | -Y1/ o200 Arvyiawi /’2 (&=’ =212 2 1A B ] Lol =t ] e |-
10 il XA X% -.3l1.31.31.7 |3 elo el 10 R IRVA LAY I u P A Y] e XLy -y 12 /.3
_Averagelpsi | asgln 23 owl o [on][057 | o |-sSfo-02) gl o0l 14104 |Q.ﬂ|'2 'f| -0.0ll032] 10 210.94]- 20115
Minimum alo2] 1 -l 2]/ ]=9loll gl tlo | ./]5 .2 =/ |3 |9 Y =3 9
Mmm..m% o] s Togl[ 712101 .¢)Lal sl 21 3 .23 4 ¢ kpr2l.5-) .3

Notes:
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Yakima River Z:sh Screening Facility Flow Measuremenis

, ¥y ok
Site D{A[a /anc{ Forebay Elevalion_9/3.8 =~ 4/3.65 Date 5’/4/&’
Screen Diameter (in)__ 72 Canal Flow 7 Personnel ’g:gﬁ XD
Screen # / Exposed (in)___¢7?
Submerged (in)__ 54 .

=7=0x 3/v/2% S~948

Time Start | 0 824°4 | O8d47 Y (340 VA A4 2006 (248 4

Time End K 0B K 1204 M (1038 A 304 # G

Location | U ¢ ) u ¢ 4/
Depth 0.2 0.8

c_ M) u_c A u ¢ (B u_c A ]
0.9

.05 0.5 0.8a

U

Vector |#6 HA BV -2 |1+8 |+A 14V |-@ 1148 |#A |-V |-2 |8 kA |-v -4 S 1+A -V I-4IkS |-A Vv |5
1 2Lyl Il Ll allgl/l s L 21 2]~/1=/ll¢ a0 In2|[hol=2l 1ol
2 G L5 6l |lo 3 lLa e/l /2 123l e m2l=2ll.8 1. 2= 2]t .9,/ 2 =4 !
3 '}’ Ty |2 ' 11 ol e 24 L[ zz- 0 /ﬁ - al=2 L; 13 1/ —17 -1 WY °l9
4 16 1.5, 2 |~ 21lsl.3]-71-7 arrs 212112217 1210 _o_é L_'é—l/ =21LeMd 1,2 -/
5 Sy 21,6 - S AN ') :9 2 =152 2 L Q o 3 | A wTE WA I
6 14 |- Al S 2.4 | 4 iINs .l 12 1[ L8|l 4 [-.2]|=~/ _g_é 310 =311L6 ¥ 4 o "'09
7 G LS5yl sl el |2y Ly Vo lael.el=akallelalag FalliF | 2 (=)0
8 w9l 3= 2]l bl ¢lel /1o Jei Ll o |1~21/ 5~ 21l ]t L
9 li ‘i t‘/ '[,1 1-‘- o A ,/ o 1?‘ Y] / a -LL .LL; (/) ) -Q‘ 4 ‘L;‘ _1/ ol 4 L() _"‘L :1 ""‘
10 06 371 31~3 _l_(g el 23 Ll 010 12,2 3 1=d '?- l[ =L 1=3 ’;0"‘.( . | -I'l

Average|9.05| 048] 26 |az2|[2.58] p37| 2| 23] 1053 [ D11 |-.23]0 of QooB)l 201001 ]10.6% .20(.02]0.%| .90l |-.13]1.0
Minimubm|,2 | 4] .3 1. /l|l.s|. 2[- /]l O]l ¢} -2]1-3]~) AN/ ARYAN- Sl lole21te91.! }=21 9
Maximum| .7 |- 6] ¢ (. 3[(-2] .5 /1 Y|l.rl.2lol ¢]lrel.2].3].2}[.21.3T.2T.q]1[z11.2]=11}

Noles:



Yakima River Fish Screening Facility Flow Measurements

9°)

- 7 /s
sneW.‘é Im(&h(}( Forebay EIevalIon?/J;.’Z - /yf Date_&i/ ‘1,/'5’3
Screen Diameter (jn)l 7% Canal Flow Personrel  E LA
Screen # & Exposed (in)__/7 —
Submerged (in)__ 54
’ F-8-58 2/v/2¥ 2-8858
Time Start | P@R5H O 13744 ZL7 V% i1y L7
TimeEnd |08 40 #/ 4 (384 & | /045K 1380 M 1845H
“
Localion c__L c_ L Ay c U J[@I ¢ ¢ o= c L
Depth 0.2 0.8 .05 0.5 ~— 0.Ba 0.9
Vector 148 FA ¢V |- 45 [+A [+V F4 |HS A |-V |-A4 [|¢S |4A |-V |- 4S KA |~V |-A 1S A |-V |—-F
1 L3 l.’.7 2 L nt2.) VL 2 W YALIN S /c/ 4 '5-_2_ L2l,2|-.F li '?’ 4 Zo J /'3 = & 1&_“
2 Lhol.0°10 1O Ml -2l /L0 )2 o] t2Rlo It 1O DAV ALlFinti _L_a__’_;k__o__:; . 3
3 7 A Al s el z=3|lz2l. 2] -81n |12.0l.2 -2l ool B\ 00V L0 0N (316
4 Lo 217 |2 713 |=? ) 2] K4 PVA TN 1.5 4 -4l .21 .-7 L1 [ 3]~ 21.3 -/,5
5 2125 | I AR ICER | A AW I DV | IV AR-R LN R A | VPPN 4 LA Bl La Gl a Pl S
6 Tl 3L 1Sl les e b tolat.slo Walfl.2 b= 1= /.21 213, 2= ¥ bl M
7 1? , Y :LL "I/ XAVLd "'rl"'.’- l8 ]2 Y4 M ./ "'3 = & o‘ 03 /'J-J ) F. 6143 "Az
8 RaM. 19 774 | FE il PE NI 2 2 ol o l-3l-1 _’-J 2 |t2aj-.3 _L'A %4 ”l’l‘ ISt XY -I.b-"
9 /1 2 J_é L _L‘L Y - -5 15- 2 "-[ ) . O =51~ 31,2 81_0 ﬁs //0 =l 2 "}
10 /03 oJ- -, 2| O OY K "42 -5 /(’p Q 1=,/ ’o; 'f A ) /l/ 13 #,24=, 11 -4 ' 3 “/,6
Averagelp (e[ 053] . 291 17 [[0- 4] 0.495To- %[ 0.33[ 03T [ S [ o6 [0.05T])2 41 0.10] ./8 "X T4 RYYi 2 bllles 8 106029114
Minimun] .4 | .3]-4] ol .2 .3[.2] o |[Vi| o |-8l o |l 2] 0 [-2] 0O 3 1|eolo |l 9] .5]-311
Maximum| .37 | 9] .5 1401 -2 | +/1 .6 |li.e |2 |5 |7/ |eo |- |5 [-F L2ledlpel g llegl 21-2106]
Notes: ,Ba~N £ - 12 scalk = o- 5 fps
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Yakima River Fish Screening Facilily Flow Measurements

Y or
Site Erc“and Forebay Elevation _{@’:L:__'{L-&g Date_2/H4 /:98 7
Screen Diameter (in)__ 2% CanalFlow___ 7 Personnel M(‘
Screen # _ 2 Exposed (in) };
Submerged (in
ged (N 22— 5-698 - §-2-a8
Time Start| 08 #% # X274 138414 724 NEEEIL (23247
TimeEnd | A44% ¢ 2847~ 1¢do (¢t | 2250 ¥ 1330 ¢
Location | U (C) L u (O U (@ L u (¢ L u (& L u (¢ 1
Depth 0.2 0.8 .05 0.5 0.8a 0.9
Vector WS HA |3V -2 1HS |#A KV -2 1[#S +A |-V -4 |HS |+A |-V |-4 | S HA v |- S A |-V ~S |
1 (32 3.0 8 sk ol d 2 0300 M=t lo2 =30l .20 5o |o ol 2 Fr%
2 Ll 218 sl loelo .45 1o [-2 -t |42~k {[r2].3 - 2]- 21129l . 2]~23
3 N PR VX R A | A LA YA X 4 | ' E VA Y 3l B Ly l-Y1la la_‘ 8 1.2 w2 EYALIR R LLﬁ
4 /i 2 Lé ;J 1~ .;f' o |7/ "oé. . G ﬁ ~, ¢/ 0 _‘z OI -/ "‘,A‘ /-3 '.5 -4 1=/ 1.3 oL“
5 li0l,57].7 o | YRR A AIPVAIB AN i/ W) A NTAEYA Y Lole2 1.7 -6l Ls )2 "-i
6 (21218 -l otz |l e L-al- o/l af=3]~all 6227210 |2y /3
7 XA ATEIR-) '?' v 2| O g_ .3 0 -"1 ‘:! /‘2 2 =2 "'o/ :?‘ o/ ;‘f Y 3 J“f 'lf o "/,3
8 /IE c Y12 '/ c2 13 za- it} 48 i H 1./ ,_I,‘_A_ I ==l 2 15 Y1- 2 35t/ e
9 8l.21.6 ~bl|l.B]s2 z‘/ e 22 /21.3 )y 4 18 -2 2l-4 SN2 -2lea i3], "[}
10 AR AVWWARNIIAA WAL IRV ETIN) 01,7 |- | oL 212 |-.7l= hab Y.l L2
Avoragel.92 10,58 l0-¥¥l022 | (531 1 041].06 le.24] [0.ko] 0.b]a1910 0t 110 €1 043 (0. r4] 03] [093] 00210 sl 020] [1.1 0. s T~12]1.3 &)
Minimum|) .2 { . ¢ 1§ ./ |- 21l |.2 =y |=-./||.3}-/1-8|-/|[.2]-21-2] o || .51 ./1-¢]- 41 .31-2142
Maximum|/3 | .2 |- 81 .6 |lt0|-].31.6][231] .3].2]1 /][rel . 41.31.41{23] 31 .5].6] (451 S i- (146
&

Noles: d:
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Yakima River Fish Screening Facility Flow Measurements

.- ’/ r
site K {_(;I_J_anc(__ Forebay Elevation g/z/.”x - f/;./?.f Daie & /4/ 93
Screen Diameter (in) 7 % Canal Flow ? Parsonnel '5":;.‘4 ic’ pT )
Screen # Exposed (in)___/ B
Submerged (in) 5~
ged (in)__J5 i‘&“ﬁ — 7/7/5’5“ .___':yayg/”
Tine Start] 0&€52 1 082 1333 | 054 H 12334 (T
TimeEnd | ARSE # 0 13331 10SSH 12334 [ 1339 H
ocaon L U_C &) [ U ¢ & J[uv ¢ ¢ J[uv ¢ /] U ¢ (M |[v_c ]
Depth 0.2 0.8 .05 0.5 0.8a 0.9
Vector 1£S 4A BV A |HS FA &V - +51eAa |-V -2 1S kA |-V -8 IleS kA |-V -4 ||+8 |-A | ¥ |-F
1 A IRiALY ALl.2l.210 [/ )2 7 L) o 1m2]=) G| oL a2t 2] 02 |13
2 fé .21~ 12 1,2 il 1m0 2 [0] .l e 3],/ s a‘? -/ s '} ol.zl-.2l/ /2], 2F./
3 g le# 3 1le N LA L Yl | RN o c2| .7 214 =21 _‘i -2 ﬁ"'}( IZ ~ /-
4 |?‘ oM 1. =8 41' 0& + 2 v 8 i | 4 /’.{ 212 "3 ‘?' ¢/ "5 o/ /‘( -~ 2 1/ —/,3
5 4 4,5‘ ol |-, ,a Y1 Y1 O blo ) . | ez -2l L 2] 2 -./ - 2 1'1 ~ % 2 '[.‘J
6 3|y "l[ ' 2 'i P 3 [s) o5 1‘ 2 '/ '/ /.0 Q - 2l=| lé 2 L 217, L? T_-_l 2 "/-2-
7 LA .8 - c[ 't le7l O |-/ [020 2 f [a) /.37 43 o |=a)l/ 2], 2|~ "o;._ /01-31,( - F
8 Sy a2 -211.721,91 o 'Z [l 2]1.7%10 -:?"1‘ - 2]~3 .3 2 e VW0e2]f AL
9 AN b lo _o% J1o 0 lo 1-.41.7 1,0 =2l 2dl 22 2] 1Ay 2 MY
10 ,b- o.s‘ :3 —'o‘/ n.q v/ o 2 'o‘f oa 2 ! . 2- d[ /.‘( (-] - b f‘L /.1 o/ -, 21 /.0 —'3 0( "'[.l
Averageln. 1] vs0P.35 253 [093 030 0.8 p3] [065] 0.04 |- 24| -.:4] |10 %] 2.0plo-Ble | (0.9l r0l0. 04|02 |hoL 1022115 1t T
Minimum| 4| .4 1= -2t . 2] [ |=4]1-. Glo |=8l- /L. Fl-.2|-2]- olol-2lo |l .81./1-2] .9
Maximuml 25| 71 2l 7t q 2] 4l{zel.2] 4l olles] 3161 2112l .2} .3) 611401 3121129

Notes:
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Yakima River Z'sh Screening Facility Flow Measuremenls

7

&
Site Plo(;h land_ Forebay Elevation 1‘2'§ =~ 435
Canal Flow

Dule ﬁ / ///375’

Screen Diameter (in)___72. Persondel A= 4l
Screen # ,3 Exposed (in) !?
Submerged (in)__ 55
-9-58 - %‘/ﬂﬁ yix'é’
Time Starnt| 0 %00 42 o200 1240 H 24 1240 H
TimeEnd | gPo& 4 ey 224 4 1345 (L (345 ¥ 294
Location (W ¢ L J[QuJ c 1 W C L c_ t U c 1 ul ¢ L
Depth 0.2 0.8 .05 0.5 0.8a # 0.9
Vector 1S MA [V |-AIHS [+A |4V [-A]14S [tA [V [-4 |35 [FA [~V FA |{S FA [V FA —A |-V [-5
1 YA 4 e 2=l ) sl =317, 01 41| O (4] ho]ia] le. AR AV XA X ANVER T ) -/ &
2 //0 ',5—02 het'} - lL : A -'y /ll c %l ./ s /‘/ '3 A y o) 13 ?:.5."£ 'J--l -L’ﬁi
3 Z 46 le2l-/le2 3l 2l /. smlo [zol.2lo B2l /. 31253 [ 42 }=b] .2 s 4
4 B lvlto |n20l.Pl.v1+4/- 211/ 31.¢ 4]0 N 2l-2l-Al 2l . 21vol-. Ay o] 2 Fral
5 A IR " 2 | de 1=t |-, 2] /2]l .2].3 | o Y12} 'J w N UYAWERE 7. a1 | IR NI D
6 VAR N VYA %] del o 20102 ./ .8l o Jlaad. 2 b0 A W X%k 2 | VST R VX
7 (2tee )l 3l|el 2 alo i3l /] clo (2 510 l-2l[olzlg A=Ay o .2 1-/2
8 e84 .57 /1 8l 2~z 2llz3l /71010 Lhat. a2l -l 2] ¢ e~ 21148716, 3 b 23
9 e SV L allral 2121 a)72].0 1. vlo |{22].3 .7 =273 3l8.s-4llz¢el= ]2 wAA
10 016 |3 ANL2L 91,7 |-, LA BYA WA K- | V2 e AR YA R BN T N B N | VA RS E A ™Y
Averagg;ggi ost1o.z2l09 10831 ¢ o+ —..o;‘c.;ll‘ L1 ¢lpad=32] o VO qa-zb 009010 | [L1240.221245] (135 1 nSd-23117 ]
Minimum{ ¥ | ¢ 1o {-211 .2 J1-M/1 o llsol i]-el oll.2]l.2[-3]./|[zol 2 -88l.2|[21] .¢[-.2] /2
Maximumlz.g [ o .2 [ 4l {7/ 31 9I[+3] 210 {02 ¢ -2 -2|(~3 t/-%_.? AN

Notes: % Jhese '(ﬂ/t}ys Secen; ye‘,(/ 5/3'4,.“)7‘-- un ?X/.JA-’IUlgé/c ﬂ/ ////_f /Ol'h/. Q@
Muy ke due T probe fouching scresns (NG 8a/ee



Yakima River Fish Screening Facility Flow Measurements

¥y $r

Site R‘DICE A Dd Forebay Elevation 4/3.8 = 4/2,85 oate &/ /74
CanalFlow___ *

Personnel AAS £ Fu/K

Screen Diameter (in)3 2

01°)

Screen #__ 3 Exposed (in) /2
Submerged (in 55 /
S g-6-6R —— Yyse———~ ¢/s/ss
Time San |08 4 || 0908 # 1349 4 WXV 1349 K Wrwi
Time End] 6 #/2 4 a7t (353 H /05K (353 ¢ 1334 M
[focation | U_(6) ¢ J[u Z&J & u_(C) L u_(C L u_C’cC L (g L
Depth 0:2 0.8 .05 0.5 0.8a 0.9
Vector 6 [#A eV -@ 1S [1A [V -4 1S A |-V |-A | S HA |-V -4 |[+S A ~A 1S FA |V [-5
1 /la 16-11"13 '? ii 1/ -I3 //l '/ ) :/ /.0 '.f ./ '_‘f /21,2 °IL ') ll/ "i_gz_ﬁ
2 /, 00,95 16_}_1& 42 .3 ",/ -,/ /:l 4 4 a[ //0 03 WA 124 /'/' L2l YIS .2 wiXt
3 Loleld |- Ply s -2l lolp M'l L2l 3l. 210 1o ﬁ_&}_a. =/
4 A JL_LL_‘_Z_ 2204 w4 Pl te2l.f I} =l Wil .l ‘-2—1:&;:1 L3 ~,
5 Bl a3 2Ll 3l Lvlo W7t -] Lot - =) ey bz |2 .2
6 (0.6l g ln|2 (%=t ik 703 24 Ve VY4 212170 LY. /1,210 L4l 2],/ .2
7 1ol |l 2l)e2 V3100 ||22]o (.21 2140 ,5 KA P A ACY 2 | VAN A WA YY)
8 /-V-;E.L-J%L&.ﬁgg—,a ol o2t e 2l z]maffrel 2o I allpyl-al 2 Fra
9 /4/‘ i = 21010091~/ | ©O iz WA rh ! ] g o |- /L A YA W L2 ). a -/, /
10 Bl sl.et-all-8 . vl-sl=2l.2 1 /1 .20, /11 8l Q.20 201/420.2] /i=F|{ha)-al.7]+3
Averagel.o 2] 0521047025 1089 o36 20.0210.2d 1! L mea |- 171 -0.44] [0.93] 0.2} <07 o./q 1109 4510021 02N 33027 [~/ 21l
Minimunp .8} .3/ o .2 .8 3|-2l 01| .9] 0 |=Y|—2]] 8] .2|~ é_ Bl |-2] ¢ u_z_r_; =2/
Maximumlz 4]1.-6 18 @ rol .51 ¢l . /3l.71 .3l o0}lro] -3]./1. 221 2 2] 4l as] 4]l 2]18

Notes:
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Ye> ma River Z'sh Screen®™ Facililv Flow Measurements

o v 4/'
Site R]Q,Hand Forebay Elevation ¢/28 - 4/2. 85 Date 5/7/0"5'
Screen Diameter (in)___72- Canal Flow Persunnel e
Screen # ; Exposed (in}__ { ¥
Submerged (in)___54
8-8-88 ¥4/se 8/3/83
Time Start]" Q274 // O7t4 & 357 H§ (87 s 135324 s
TimeEnd_| 092/ H Lagaty 1491 |f /w3 1491 K LK
Location | U C u_c u _c (W u_c Jj u_ ¢ dJ1[u c D
Depth 0.2 0.8 .05 0.5 " 0.8a 0.9
Vector H-S A IV A T[#S |$A BV [-4|BkS BA [-V [-4llestA VEA LIRS A -V ]-4 |F#Ss FA FV -5
1 LO) S5 s bl-ffoY.2 1o Im2|l/li]l (] . vlo|lL2l.2leok2]l231. ¢ A | VA VAW X
2 fofl 52~ 3 |af {2 2lms o) r |20 A2l 31 ezl L - d=Alnila 1.t Fra
3 (el A Zylfol. 3. 2(-,3 L& o 1.4t ( by l.21=1 NaA Y1 hal=al.} =40
4 /1 1 & OL__Q__ lL0]l,2] © -4/ i L1 el "0 ‘? ' A :La l? 4 'c} ‘12 /'3 ) ./ ‘1’4/
5 Wil S51,210 |20 ,20-/ ~su N | RN ) I O N lbale2. ) ottty l ot 12 1230/ 8~ s s k2
6 LV 4 ]2 _O_q 2 1,21- 211/.2] © 'ZL & LY, -/ .7 el ==, /32 o/ 1742
7 pofesl. 2t~ atjtol 31,2t 2l ol lallgl.3lelp Jlol-w2dollparal /iy
8 /’1 13 '3 19 16 Jl.2] 0 Lyl v ./ M 13’ e -:3_ T WY LV .IL 112-1_2 4?_} 43
) oé 1 512 = ¢ 19 4 '//’;/ )2 J 1410 _&;43 ed |- 1.9 ./ -3 lz_ ﬁl-.;a =/ Y
10 - AAA WAl A VAR I AW IE AN N | XINANIE I A TAPAYY
Averagell,0| [0.44]02916./5 In_géi_ 02007004 111D 047]29] -001] (10T 0.32] .42 73] [n0]To.cR[0. ] 02 260,411 | 222}
Minimuml .} .3 1./ 10 11 .@l.21-/1-2]| 9o [-Sl-/{[ 2] .2]-210}] 916 |00 |[1./]01=2]00
Maximum|/2 | .5 | .61 4|l ¢/ ] 41 .2] 3|2l .21 o llra] - dlot.2]ll22]./1.31.41[1.5].2 o ¢

Notes:
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At

Yakima River Fish Screening Facilily Flow Measurements

‘y L4 4
Site Rfal\/m\{ Forebay Elevation 4/43.3’ - gliﬁi Daleﬁ/’{/ﬁ@
Screen Diameter (in) __ 22 Canal Flow / Personnel
Screen # '_‘] Exposed (in) 17
Submerged (in) , e
— Y §-8-80 ——T  8/s/es 3/4/88
Time Stant| 0246 /£ 0286 (7 1800 M /113 A y /3024
TimeEnd | 0930 4 A230 & [20Z 4 /16 H (283 A 1310 %
Location | (1D __C__L u) C_ L 7u] ¢ L (D _Cc L 0y ¢t [0 ¢t
Depth 0.2 0.8 .05 0.5 0.8a 0.9
Vector IS kA [tV FA |[3S RA [+V -4 |[+S +A [V |-g ||+S A |-V |-2 |1{S I~A |-V |5 [|1#S A |-V -3
S P A OV 3 | 1 S N O | V2 I X S L P Y Y s BT PR BT A VR A D R S
2 251 A I N | P = B2 B2 | K 2 IV W | VX s R IR s o8 | 73 0l Y T IS P1.2 Plhe
3 2.6l 410 |02l 8- ¢i=210M .4 0 - f {14213 1,/ 1na L0 1.3 P bS] 3 M6
4 G I N 2 | X P B D | 3 S VR EA 2 R 2 V8 N | VAP L I B A WMl=-51.3 H.S
5 /lb 16' Q2 '1.L /'3 '6 "./ -‘3 ,’5- 'D- 1/ -lps /’13 151'2 [y /l" -t‘l l3 "'1; 4 lg‘l "05. 03 'I"
6 |29l 2 Ly l.zlle3lel-al-sd{reslalo P 1WA2 0,/ R3S 3 Fyllae s dea FhsT
7 syl 2 |=2)22].61-zl- 310y (1! 131y 1A sA 18l .3 Pl s bated 1200
8 s leal, e =30yl er |-, T I WA AL R A BN [ VPR XS IR A DX s | VA e P T
9 /’3 '-‘*'/ -Lé_ /',L‘(" =/ lli. l.f ' "al /“[ 412 I /4/'. - Y 03 o83 -y t2 /. 3"
10 7.8 ol |- a3 g [zl vl 9l gl o Ve s3] esml 7 j23 UL~ YHI, 2 Ml 487108712 E/.Y
Averaaell 3 Tost 1271024 13 11251 1=/2] 37| [L9d[ o022 ] Lol 0uI] -] 22 ||.£3] A28 10 4 1 {4931, 49 |- 221152
Minmum} 22| .Sl o Vo ||z2l . sl -3|[r2) #[z2 1./ 11021 .2["2 A R X1V | A A L
Maximuml 26| Z 1.5 | . dlledl2 1 /1 - Sllrsl.slo].21148 ST 3 el s -2l ltrsle1-2116
) X 2
Notes: Q23 -\ 45

814 $A ~5
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£l

Yakima River Fish Screening Facility Flow Measurements

/
site {{;ch 5 Forcbay Elevation 1/72:?— 4/;:!5' Date 5/ v d /(99
Screen Diameter (in)__ 7 2 Canal Flow ——Z______ Personnel | ,
Screen # 4 Exposed (in) L2 _____
Submerged (in) 5% —
| 345 > sfefee——-gly Y/re
Time Start | 0294/ 4 0234 A, 154K (118 fes o2 H
TimeEnd |0 939 & 0249 & [ISPH . (A9 4 308K
Location | U__ A& L u_ @ L u_/c) L u (&) L u_(8) L u_ g L
Depth 0.2 0.8 05 0.5 0.8a ] 0.9
| Vector [+S 4A BV [-4 1[#SAA IV [-41KS [tA [~V -4 |HS A [~V F4 |[+s FA [V -5 ||#S |-A [=V -5
1 0.6, 3k Vs sl 3 W8t vl o N[iel. o]z Tollre]-3 28| Z]-3 X -.¢
2 r? a5l b3l Lo -2ll4e ]« To Jluslel, 2 5y [ fel= 3]0 I/l lb F3 1.2 1.3
3 /'»‘:"- 2 0-3 Lo e =236, 31 /F/ 161,57 1.3 |57 2l-3l ./ 0 . 831,43 /) 2
4 ,"5' Ls‘ I‘f‘ '1/ .Y "/ '1/ "¢3 /05. 3 a/ [o] /'6 ﬁ u? "'4/ l-(n -"/ '2 -/'? 4.)- -'3 '} :A_Q
5 A R T -1 | TR IR YA ) R AA NI NN Q L21-3].2 L8 (Lile e 1,2 =/l
6 3L VI Y R R | 2w VA R S N | A D PN I | Y A A Y | A SE A IR O /e 21 .2FLE
7 Lol 1.3 |~31sel eel-2l-8 s .0 1g Wrpl.u] 3 -allrg P2l F3ilis a2 L3 Fre
8 43 - EXCN WA VA | VYA P x4 DR | ) I IR S | T IR I Y | TR EF A R R TR TR A R TS
9 l.6|,9 A WL 4 | VA2 DR B B | EA PR . o | 14" 2 19 |~ LSI=ald G ¥ =21, b3
10 125 7o beafledleely sl 2lrzel.yloto Juel 3./ To =l i bl Fal 2 F/x
— —Fodle Om £yl
Averagell.0qloco] .26 1. 241 1.4 P |~ #|629)| [ 6o o6 ]=13]-03 04 210 08 Selo291=2211L4
Minimum| 1. ¢/].y M LVER R BN K | s e S I | /A7 Y i e 9 5% 3 | e e O A
Maximum|z.2 .6 | ¢ | .41l/6] .51 0 | e Ly To [ ialCglis Tl z iyl o, e I/ e g =2 T/ 2]

Notes:




Yakima River Fisl Screening Facility Flow Measursments

| 2 1 %4
Site '[.??(;/,/d,,r_{ Forebay Elevation_4/3.8 -~ 4#/385 Date_& [ 4 /5%

$1°2

Screen Diameter (in)___ 7% Canal Flow ¢ Personnel 3.5/ zf(u
Screen # ﬁ Exposed (in)
Submerged (in) 35
"y =7 9s/as i/os $h/os
Time Start] 9944 4 09474 /1424 (2% % | 1akqal LS H
Time End_| 9494 [ 09494 TETY.4 (28 H [2Y4aH 2IRH
locaton ] U__c (1) u ¢ A u ¢ Q) u_c (L) u_Cc /1) U _Cc_ ()
Depth 0.2 0.8 .05 0.5 0.8a 0.9
Vector 11S KAV [-4|[3S [sA [+Vv |-# ||£S [4A IV [-A 1S HA =V CAI1Gs [A |-V S |[kS A [V |-S
1 ,&0 13' AN S /og 21,/ d l!8 (a l' ll :'o o2 'L_;z_ LI '/ (A -&& /'8 '/ '2- u
2 AN A2 1 A DV | [ =3 AR N | YR P a oY 21912 l.akaallz2lo 1.2 118
3 221,310 p0).213 2l 210 Lzllbely L 7.allai].2 10 Faall2@].01,¢ FLE
4 y L rallell.alo F2f[09]l.3bg ]2 doto Bl Ll maeltaglee 2P/
5 I rEA I | A AW R | XA WA WA | F -1 o EX) Sl e aitlatlolarlf
6 AR | AZF I 7AN-R|VE. o l.a F'Z'?Q slal. 4 ll2ol.v 10 12211482 ;1.11
7 2. 2L/ lo 17 2./ 1o el 2l .r L2IVY It 1oy L2 11042 L/ -24]148 1 0 |.A _Lfﬂ
g 8L L3 allz8l 213 Fz)lue] o Ll -l g 01,210 h2o18lO 1.t 14
9 2.2 13 4‘/ 4 /-? L; ./ -/ ‘L . f o 200 )2 o / 3 N~ v 1 68 - ,/?‘ ys) LL./'
10 2/ 2l 2lo [eol al -/ |=a]lrglal o Loz Mol o) L2012 0] ¥ 4__%_; L.l -/
#5",‘) 8-8 Ser /un _S.C_‘ELE_EO ’_&_ S/ : I-F1ps
Averagelp al o] 35 - | [ o0l .09 ] 08) L1 T[0-22] =/ |=.45]| P4 2d0u2 | =2/]" 26 D.18]-02 .1 5] [139] aes]<IB 118"
Minimum| 1.2} .21 ./ | O o -2t el 2 |-3]- 2 1 l- S~y ]| 181 el {~2]20])4p |~/ A\
Maximum{2 4] %] 6] -2 ﬁ 3] .21 22031 01121 -S] 11~ Jl.¢leola3llrelo|-s12.0
. LA x
Notes: 45 §-A sacde : 0-5 Tp3 005 13 tA 45

0.05 82% -p -\

0.9« $lo  4A +s
0.%0. 5“ "\ -
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Yakima River Fish Screening Facility Flow Measurements

Sitegt).c“abd Forebay Elevation ‘7‘(3, g Zr/gi’ Date
onnel

Screen Diameter (in) ~- Canal Flow ¢ Pers
Screen # (Mdml.{' Exposed  (in)
Submerged (in) {2 "dorP_

Time Start | (13U H U3t §
TimeEnd | /1 Yo )4 U4 1
Location | U (c) L ulc) L{lLu_¢c Uu ¢ L U __Cc_ L Uy _Cc L
Depth 0.2 , 08 05 0.5 [ o.8a Y
Vector 1S A [V FAIEs R v =4[ S [aT v sTalv (STAalV S[AlV
1 ?lp ‘.f 17 _Iy‘?.Llif"y 2 ‘
ARG IEYINE XA
201,871,432 |20l o= 878
r Jgel.clel=2limolis gt 7
6.5 | g287.6 s | 7.0l 280 -4 ]-y
6 ARG I 201 [ R YA S
7 2.0l a81e6 Y|l 2al add-e k-5
8 +0 Alﬁtfn oo lbtel 5l-.y -3
9 20| 25| s -5 |FPo] o F |- 3
10 3.0 1,251, 6 |- stts) el 1=y
Average s |-0.5%| 0.4317.15 loMp | 048] 04}
Minimun &.5 025 c0. 0. 3{12.0 |35 | 0. 2] 0.3
Maximum] 7.9 [2.5 }o4]o.s1)7.5 S0 lo.¢]c. 7
-2 Fp3
Notes: 02 358'.(?(_)" (V Nofe' 4 A 15 lomaed ymu\ 0.2 J‘F’/“ s 128"
Ot Y23 vup f, Scale Zrm 0.8 copth = Ha.s ¥
—

Ulb’l.d"",'\ ,v a-dJd 1();
0.0 11 u) o8 +ﬂ Scalw o=/ {/S

Nole ' tA Devolts movement fowanoe Scrrens
fV a*uaﬂa u/N.ud’ REorCivien r P v Aq t‘ék/)uuam.’_



APPENDIX D

WESTSIDE DITCH SCREENS RAW DATA SHEETS

Appendix D contains the raw data sheets for flow measurements conducted at the
Westside Ditch Screens on August 8, 1988. Page D.2 shows the calculations
made to position probes at the proper measurement depths, and the distance
between the probe and the screen face at the measured depths. Raw data for

measurements in front of the drum screens are found on pages D.3 through D-6.
Flow measurements for the fish return are on page 0.7.

D.1



WORKSHEET FOR DEPTH DETERMINATIONS

(estside Diteh
E 3/4/18‘
Conal Clas® 365
! Forebay ﬂoor\
Drum Diameter (D): 72’ SIDE A SIDE B
Radius (R): e
Exposed to air (E) : 14"
Sumberged (2): 58" sil! ~o4”
0.05 z: Al= (E+0.05Z)-R __ Bil= (R"2-A1"2)"0.5
0.20 z: 2.8 " A2= (E+0.2Z)-R 9.2 B2= (RM2-A272)*0.5 3Y. %0
0.50 z: A3= (E+0.5Z)-R B3= (R"2-A3"2)"0.5
0.80 Z: S7-2" A4= (E+0.82)-R 27 Z Ba= (RM2-A472)°05 2i- Of
0.90 :: A5=  (E+0.92)-R B5= (R"2-A5"2)"0.5

Distance From Vertical To Screen Face

0.05 2:

0.20 Z:

0.50 Z:

0.80 Z: R-B4=

0.90 z:

R-BI=
R-B2=
R-B3=

R-B5=

1.20°

14.9¢ "

D.2
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Yakima RNer Fish Screening Facility Floco Meascweements

Site M!CZ.‘Z g"do_o Forebay Elevation 3 2 ldz'mdnS'l{w) Dale%@[%g

Screen Diameter (in)__72 " Canal Flow A pfe Persofine
Screen # 1 Exposed (in) :' Other a., e (17 ¢on hWZ'hm))». Sniadl Bavap
Submerged (in) ﬁ’; ;:ll AL ve 3{03%‘00’3 Prwe a volve o
‘ 65(05 h%pv(o ﬂW)mw:;'nwt( M‘
Time Start| /2349 A<, 1934 Hrs
Time End | /23R A5, | 13 s .
location | U8 L U © L u_c_ L u_c_ L U_C_ L U_C_ L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector HS [+tA |-V |-A II+S |+A |-V |- 4 S1A \'J S]1A Vv S|1A \'J S| A \'2
1 AB A." 13 bt} ‘? A;‘ l/ =, 6
2 Al A,L = ]=2 ‘?' 1£ 'l l ’I‘
3 4‘3 13 e ‘1 :1_;. ‘? 44_2 ‘1 —A‘_
4 '8 ‘3 13 -y 41 1?' lZ ';L
5 g 13 4 [« R 16 1(9 yo) ‘.?
6 18 n3 0 =R l; l?' l/ -";
7 :? '.3 "f 2 —LL-‘-é = K] 8
8 ale4t 2=t 2l lgll=
9 b 22l 12 R S1 .3 0/ -2
10 |b p3 -1 _12 IZ I‘ [/ lL
Averagep #F g 0)1id | 019 1063 | Qed e e8] rld]
Minimum|o. [ 0.2 |- 4] 0 (|l o4 g.gl-02] ;b
Maximum|g.€ | 0.4]¢./ | -2, a,? golell o8
ca/, -
Notos: o, 313 X X Seale -3 fps
. qu 15 tA 02ez: o (“") D 12.8" befow suslace
0, { 23 - - y -
v A (”'6{6“) T R A Lf,}l'} t-._::‘{/((’,
08 %10 i¢ +A g
0.8 8l -y -R
Water

lesl ~ g» belowo one flove ¢ ap [ f Abot 300" wab v . uile willea ?‘Ja. W epund
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Yakima River Fish Screening Facility Flow Measurements

Site U)o sT 5 Sl Forebay Elevation 5»2' Date F- F-o%
Screen Diameter (in)__ 32 Canal Flow Aocts Perscnnel 054 8 EF sl
Screen # 2 Exposed (in)__ 14
Submerged (in)_$8
Time Start] 1544 His 1144 Hrs.
Time End 1949 Hig 1242 Hre
tocation | U (@€) L u_(¢) L u_¢c L u _c L U _C L U _Cc_ L
Deplh 0.2 0.8 0.2 0.8 0.2 0.8
Vaector |45 kA |-V -4 |1£6 1A -V A2 S1A}LlV S|AL]lV sSlAalvV S|ALlV
1 LIV .y l.3 1 201,310 1=
2 It 1.3 1.2 1= L0V, L i-2]=d
3 '9 13 Jo) -'ll‘ /lo 1 4 1= )
4 /4/ L v 'f -2 'I; 2l _'.?
5 'e ’3 ll =~ V|0 14 WA IS
6 //(9 /R 1{ -, I? 13 o) "4;-_
7 L34 :; -] 19 2 o -IL
8 A PR d YN .? 13 ] -3
9 I A RS | A Y N Ll 4
10 12 e l=a Bl3 -1

Averagey.@ etbesd o el lo901 0.2 .0k 3T
Minimum| &l 2l-o2{ 0.t 1lezle/ ]l £ 109
Maximuml 1, > ] o.4] o | & Lolo.eleddp

Notes.



S°0

Yakima River Fish Sc raning Facilit F lor Measurements

Site ggggz’,;/;/: Forebay Elevation 3.2’ Date 5~7758
T Screen Diameler (in)__72 Canal Flow____4 Personnel W
Screen # 3 Exposed (in)__(4
Submerged (in)__48
Time Starl| /A5G #fs . /2 82445,
Time End 1300 His (300 Hrss
Location | U (o L u _(CJ) L U _c_ Uu_C L Uu_GC U _C L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector H-S vV |4 j1+8 |+A |-V F4 S1A]V S{A}V S| A S{A]lV
1 Zal. gl o l=/llLl] 212 |—5
2 »31.3 '_l"cl lef W13 ™
3 thl 2t /-2l not 31/ mg
4 LS. 22~z 3=/ |-05T
5 XA | VAR YA KN
6 (31317 mallex].3 7 |-5"
7 /:/ ./ '3 -/ ,'3 "'/ -/ "LL
8 L2 2] .2 = Hnal.al=0 -
9 31,210 -t YloimY
10 J2l.2]of.x Mle kel
Average). 270 29 0618 1G] k2o e 35 e0q 0.5] i
Minimum| [,/ [0 (T-04le 1t (Mo [0 low
Maximumlz. 1o 3 0 lo4)lt3]0.5103 {p.&

Notes:
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Yakima River Fish Screening Facility Flow Measurements

Site .’OﬂsfS/QJ/c— Forebay Elevation 32’ Date ./~ 7 - 74
T Screen Diameter (in)___ 7% Canal Flow /A b Personnel '« <’ 4 A
Screen # ﬁ Exposed (in)___ /¢
Submerged (in)___ 58
Time Start| /304 Hre - (204 #is ) fhs Wi /3324, /337
Time End /3R MHrs . ‘ (308 thrs RALIT (A4 cepy 1341 des. 1341 Hrs
location | U_ (@O L |[Lu (¢) L u_¢ () u_ ¢ (L u €D u £ D
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Veotor 115 hA [V FR |[H6 BA [V =2 [ [tS [FA -V [-A |{+S J+A |-V EA 1S [zA |-V I-Al[+6 A [-V A
1 Jql.e -2 Foadlial. ¢ ek ilz2l.alalo .8 al~ul ]|l O [ HY, ! K -21-0F, 1
2 /47‘ 1‘, lL[ ‘:) '01 75 o "a; LY 1.2 10 s) Slo |-41=3 l' '| \l, '2_ -l' 12 -, 2
3 /o" 06 < 3 1= l/ )‘). g |- /""[ S -7 10 (LO]-(]-2F2 Ltlto |- ] WS k! O ].2.
4 /ol '3 /i ~ 2 /'3 4‘ A |- 67 1,[ 14 oAl O /4/ -, A2 b _&? (21 / ./ p? ~ Q2 ",3 a(
5 xd :] ~ /.Y S| =3 (Al 1,210 /o, -2 =L |- /8" ;/ P! ./ 03 ‘,/ - 2]~/
6 /'5 02 Al R ,'1 » "3 —‘.9 /:L/ 4[ PR /) ,10 "12 '4“'( 0 1J].2 al./ 0‘ 4 -2 "‘/
7 A A Ll 3 l=atl Lelo 1.0l.]10 INACNAZIENA|ZPAW R YR N/ A Ir/ 212
8 /'3 -, = 2 24102 & -3 | /té 21,410 YA -/ 1-.2 -, lo4) 07 0 4 o£ A A Y
9 sl 2 Av L3/ = 222 lo Hosl=i =2l Z el s V2 Lo e Yl=yl=/f ./
10 E1CI NE CE | E EN B A | ] WA PR A | TR 0 YR Y | s Y A AR | I A YA
Averagell 37 o fagtlo2l| [t T el o cs) L e 10T o -col| paCl i2daz bl of 102 Go g/l -0.08 b Sb o/l Tk gest
vinimomt ot 1o Zoel gl e 0.3 1o (6.5 g 1 & |asleelilagl-op-0ul-00|1L2t o [0o4l-alflp2]-0Y O”v
Maximuml/. 7 lo-6lre.3] o3} [ Lo 71g. 3]0 9 [ Fled el QN M1 & | osfp 3l 10200l ¢ Jic 9] O |02
Notas: T‘ // MTES @ /(""""""‘”"’I( “{':(“‘ v /"'7:”«’0"' /9j”~’1» f“[y’ﬁ;'d“f PPN VAT 2y
, : //// (C_é,/ ’ Y P PR ‘)’6/0/

. 1.-41 w L 3%
ﬁll)/:lf Wyt | 'D‘, nJ‘A"’(fll )



Yakima River Fish Screening Facility Flow Measurements

L°d

Site [yerclsr Forebay Elevation 3.2 Date__ -9 -5§
Screen D?a(ngér (in) - Canal Flow EZZ ZE Personnel _@J& /€ col
Screen # A RoLuen sHE. E}?fged i
Subperded iy ™ “ ,
ubpierge (in)__14% _ ~um9 Oitrerrnce betuees fop boaf d. and ,de‘../ S rface /el Cda
Time Start] /413 Hrs
Tine End | /¥ /3 Hes
Location | U (0] L U_C_ L U_C_ L U_Cc_t U_C_ L U_¢c L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector |18 [tA |-V -4l s A |V stAalyv s{AlVvV slAlv S1AlV
1 31!)- lhl\"—" 1'1
2 ‘f,o "3,0 _"5 "o
3 0 60w ol I
4 ‘/'0 '-OJQ -"‘{ 09
5 4o l-lol-sl1/.0
6 H0 ‘QO 2] .9
7___SE.s=3[10
8 holo I-.s]1.0
9 “/-0 lng —‘c? )g
10 4.0 = 8 |~ Df
Averageli drl-0.& 2 I
Minimum| 9571-2.01 3]
Maximum| 4.0] 1.5 oy o
Notes: +5 3+A  g-/0 1’}»: scale Flow meusureentls fake su Cenler 9f tuvndowd’ o pid-depth
-V f ~A ~o-2 'r—\'»s T Frsh sfof =~ 18" wide
: . -~
time Gonst & sec, e LI“'“ "
A L
/ N

< lom hun,f



APPENDIX E

SUNNYSIDE SCREENS RAW DATA SHEETS

Appendix E contains the raw data sheets for flow measurements conducted at the
Sunnyside Screens on August 10 and 11. 1988. Page E.2 shows the calculations
made to position probes at the proper measurement depths, and the distance
between the probe and the screen face at the measured depths. Raw data for
measurements in front of the drum screens are found on pages E.3 through E.17.
Flow measurements in the entrance to the intermediate and terminal fish
bypasses on on pages E.18 and E.19. Flow measurements in three transects
across the separation chamber are on pages E-20 through E.25. Flow
measurements at the face of the two traveling belt screens in the separation
chamber are on pages E-26 through E.31. Flow measurements in the entrance to
the fish return are on page E.32.



WORKSHEET FOR DEPTH DETERMINATIONS )
Sunaysizs

?//:/ I

(il Qav? 1275 cfs

Note X Driemes Mo st loe
M Q <, 44 -
)

20if, wais.
#ru wa, eA”
MS*‘J [N ‘A"'.

o
AS
0.9 \/ BS
i Forebay ﬂoor\
Drum Diameter (D).__l30"Y SIDE A SIDE B
Radius (R)_70¢
Exposed to air (E) : ___30%
Sumberged (2:__t50"
0.05 z: Al = (E+0.0S2)-R —_ BI= (R*2-AI"2)"0.5
020 z:__30.0 "  A2= (E+0.22)-R  Z2.2  B2= (R"2-A2"2)"05 .- 3
0.50 z: A3= (E+0.52)R B3= (R"2-A3"2)"0.5
0.80 Z: _120.0”  A4= (E+0.82)R G20 B4= (RM2-A4"2)"0.5 Zeax”
0.90 z: A5= (E+0.92)-R —_ B5= (R"2-A5"2)"0.5

Distance From Vertical To Screen Face

0.05 Z. R-Bl=
029 zz R-B& z iz ®
050 z: R-B3=
0.80 Z: R-84= 22 22

0.90 Z: R-851

E.2
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Yakima River Fish Screening Facility Flow Measurements

Site Soomp, s.cfo Forebay Elevation GA0 Date f/"/f 1
’ Screen Diameter (in)__/2 " Canal Flow___ /27§ ¢ Personnel (g /Frc
Screen # (7 Exposed (in)___3&

Submerged (in)__ssa ~ Wi ley Sophe A2 o fruns of scieens

Tima Stan| /045 rs. VYo /™
Time €nd | /A/4 trs. 77
Location | U _(€) L u _© L U _Cc L u_c L TN u_c_ L
Depth [eit) 0.2 (v || rw2)o8 (e 0.2 0.8 0.2 0.8
Vector HS A |-V 44 |[+S FA I~V 44 S|1A Vv S1A Vv S| A \) S]] A Vv
1 /;& ~3l. 2l 2 M "l;‘ o/ 12 ,
2 Lri-sl.a 22t/ 1.2
3 L’.’J ‘J 0 -7 Joo "‘ -/ '.3
s Dolelalgllzol7,2al.¥
5 /a 'oq OI 1? ,n' 'I? n/ (]
6 /59 ‘4‘/ l‘f " ’11 “ o ‘_:
7 1: -lf l: { ?.7 ‘IS IR. 1y
8 n’l/ "l'{ A ’L M "1‘ ] 1/
9 KR IR 4 E D _’1_‘ "’18 a2
10 {npi~31. /A1l 81 /1.2
: Averagell,g g oui[0: 2101 034203 03] |
- Minimum -a lli 0'3 -0t &c JA %z 0‘ ' |
[ Saximen. @1 06| ol3el 04l o] 0.4]| L
L STAFF Cauge & F Fe o’
MNows: 12 E;‘g; P JZﬂ Cauge &1 Fisl Rebws #f ryro
‘ € > ‘/:; 1207 8./, » dntermedia?e ‘,’7(r»1,'m./ /’7/.'0“‘ werrs m/ Ao S,oa///cﬂnu )
‘“y g w L A"q:’. . X
4 2 /""M/ 0/’6‘.((0" ‘,1‘,’ 8[/P¢1“w af 29¢o
r X
022 5/8 +’ ~A — 05 {‘,s 0.3[ 5'“"’[ 50”',’/1"4‘ Vt“/f a’ /Ov‘ S o M as l‘".(/‘ “."‘(

222 §:3 -y 1A
08> fl0 45 -A - 0§ 4ps
0("? g -V -f'A

0.4 Vendpg fm,nrf 4]‘/[".10(;_ ',,..(‘!.'m (1”‘"‘ ‘r')
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Yakima River Fish Screo 'ng Facilily Fiow Measw sments

@E’_jﬁmg(i:d&_ Forebay Elevation__ &%3.0 Date #-s2-88
i Screco Diarreter (in)__ /8¢ Canal Flow___1275 ¢ fs Personnel (295 54l
Screeo # /4 Exposed (in) ___ 3 '
Submerged (in) /52"
Time Start| /J19 ¢t/rs . 2018 s
Time End | /02Y His. | [0dY Hrs,
Location | U (@ L u_ (€ t Uu_¢ u _c L cC_ L u_Cc L
Depth  Ys6: 0.2 (723 (50) 0.8 (27, 0.2 0.8 0.2 0.8
Vector S [-A |-V {[+4 |{1+S |-A |-V ¥4 || S | A S|A S|1A S| A Vv
1 lgl-sl.2al,2]|{20]=s5].2].3
2 /18 —I.’— l/ r6 ‘?10 "l& lt ’.5—
3 YA/ BAN 2.6}~ |m5]. Y
+_ /sl ale|palela ]
5 /:‘ 'ci [o) [ .715.’&5. " R 2
6 /? 'li- ./ 0‘ 4.3 ’l& -/ 'f
7 VA A ER 72 AR | e 2 A RN R Y
8 2.41-22) 4.6 2.2]-22].2 1/
9 JBI- ALy | R yl-Lol.( | O ]
10 Lpl-vl 2l f[2-6]=81.310
Average|).$2]0.511-0.21] 0.6 2.22]032{-p.(\| 524
Minimum| 1.4 | 0. 2] 04| 8 (21031041 o
Maximum|{ 2] 121 o 1 03] (3.0 1 0.21 pS] 0.8
Notes:

[‘)// 7{[de) 5.%’.’405 wm A//;/( ra 157.4, ./(.'o;” vie’ f»‘f'/

+5- 4% scaie o- s (‘.',_f

Vh'“‘/ 2 R 8>

{
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Site Sunngsi de

Screen #

Screen Diameter (in)
Exposed (in)~__33

Yakima River Z'sh Screeding © cility Flow Measuremoils

180

Forebay Elevation

5'7.0
Canal Flow y

Date_8//0/04
Personnel (S Lrard,

2 S— Submerged (In)— 75
Time Start| /023 }rs. /0335 s
TimeEnd | /.58 ~rs. 1823 .,
tocatiom T—0—er—t u (€) L C Uu ¢ L u ¢ Uu C L
Depth _ f-#/€' 0.2 /m23) (ei) 0.8 /') 0.2 0.8 0.2 0.8
Veclor 4S A +V KA |I4S |-A |-V +4 A S| A '/ S| A S| A \"
1 /;? =4 1.2 25 };Y o0 :) 4'-1-
2 L:01=6l.2 .22 8- elo [.#
3 20]l=4].2 ;?’ 312 l‘ . 2 5
4 Lel=Y 2 31_1 'J; A8
5 /.8 "3 , Y /f Ol=, R %16
6 71/ -, 3 11 17 2 -~ 6l,/ IJ-
7 L= 51,91, [/ 2.61~8 1. 5 Lﬁ_
8 20-81.21, 2l{3Yl~6l.2] 0
9 1,21 .571-21. ¢ 8l-glo | .5
10 L8f=md 2o 1881 6], ¢
Average]| 42] 044F0.23] 0.68] 3.2 &[p.43]-0.15] :uH]
Minimum] 1.7 | 0.3 -0l 0.5 |1 2.6 ].3.0] p.ld o
Maximum] 2.1] 0.0] 0.2] 0.3 [M.2] 0B8] 0] 0.6

Notes:
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Yakima River Fish Screening Facitily Flow Measurements

Silo Sunnygide Forebay Elovalion__£%7. 0 Date_B-/0-8%
N Screen Diameter (in) /8¢ Canal Flow___|2.7§ ¢bs Personnel Lk
Screen # /4 Exposed (in) 33
Submerged (in). s
Time Stant| /46 Jrs. ry
Time End YY" /081 Hrs,
Location | U /&) L u_© L c u_c¢ c u_c 1
Deph |c6¢6) 02 (23) || (808 . &) 0.2 0.8 0.2 0.8
Vector |+S |-A |-V A IS |-A |-V |+A A S|A A s|lA]V
1 /l? 410 [ f?lf "l? 1/ '3
2 N1 N WA | FRA B A SF R T
3 (B2l 6|2 R-610 |2
4 gol- 4l 2. g l142]-810 1.2
5 2.0]- 13 v? ."O "r"‘ J .o
6 ,?,O - (s ¢2 I? .?c‘f '4? - 03
7 P A-R A FA LA AN AN
8 NI INIRAIFYI1EY I NA R
9 Jgl=ql 2y ¢85 me6) -,
10 2.6(-.41.2], 28| 1A
Averagell 48043011 Bl [2. 211 0.5 |00 | 0.33 .
Minimum} 1.9 [0.2[-0.5] 0-6|[24]0.7]-03]p2
Maximum] 2.5 0-6] 0 | 0.8] [2.011.0] 0.2]p.£]

Notes:




L3

Site ,Seggrﬁde

Yakima River Fish Screening Faility < lor M @©urements

Screen Diameter (in)__ /&0

Forebay Elevation

Canal Flow 1275 gﬁ:

£15.0

Date £-/¢-8¢
Personnel gas /ges4

Screen # _ /3 Exposed (in)___>o
Submerged (in)_¢+ >0
Time Start| /247 %s. LA M s
Tiine End 101 Hrs. 110/ Hrsg,
Location | U (O L U0 L C u_c C u_c_ L
Depth | (818 0.2 (322) %) 0.8 (%) 0.2 0.8 0.2 0.8
Vector__[+S [<A |-V kA | kS [-A |-V A A s|laA A slaflv
1 . 21 1IN | E Y2 A I
2 ;’10"3 M :‘{ 3'§ [ ' 2 na__
I [ O 1 I B | P X P _
4 ryl=3la]-vll3al-2[.3 [.2]
5 400 -2 o3 OJ- 3'2 "a}' o/ /,2
6 /"’ ~.{ /j . 5 .7.?-13 Lé ‘13
7 Lef-2y.af.¢]t2r]-91.¢ |.2
8 [2f-2].00 LRI )-.5].6 ], 0C
9 L1313 [usfl2al~4]lo |. 4
10 2o, 404|513 2~ 91,07 1
Average|l. 35034 |~0.32] 0.5 [3.1 7] p.26:|-028] 0.4
Minimum| . 2 [ 0. {{-.1 |0y || 2.9]-0.¢[-0.6]- 0.3
Maximum{3.4 | e.4{]-.5]0.}| (3.4 0tl 0 [ 12

Noles:



873

Site Sunngfsidg

Yakima River Zsh Screening Fa%lity Flow Measurements

Screen Diameter (in)___1xo

Forebay Elevation_

Canal Flow 1225 &

“%? o

Dateff~/7:
Persenne

4
-~

Screen # 12 Exposed (in)___3e
Submerged (in)__(So
Time Start| //08 Ars. 10K Hhs.
Time End 113 Hrs, 113 e
location ] U _(© L |l U L c_L u_Cc L c Uu_C
Depth  |(518) 0.2 (£23) 69) 0.8 (8" 0.2 0.8 0.2 0.8
Vector S A I-v |+A4 |I14S |-A |-V I+ A Vv S|1A \ A S| A
1 /3 -yl e l2yl-2lo |.7
2 2.2 ‘13‘16' 6 110 "/‘/~Q .l
3 ar/ 2 PYAI IR S 3;9"1; S,
4 1.3]-31. /1, 6ll38bs 1.2/
5 l'? -5 "‘"‘o_a;j 40 =6 (LI ' A
6 "’ --8-1“‘.}- ?«; -5 1.21.
7 0-0 ""' :_?-;8 Hic l(? 02
8 y" -~ 6 02. A 3-3 ‘;2-‘:'1 o 5"
9 /~9 =0 :’ [ ‘/,O':ﬁ ./ 'L/
10 Lyl-slor oG5 0]-.81.2 1.
Averagel].35]0.501-020 0. 340 p.5¢]-0.20]0.2
Minimum| {,] (0.3 ]-.Lc10S|12.4)1 02040 |
Maximum]|2.2]0.8 |-.| [0.8]|¢10] 0.5l0:2] 0o |

Notes:
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Yakima R ¢r Fish Screening Facilily Flow Measurements

Screen Diameter (in)___[ 82

Forebay Elevation

Canal Flow___[ 275 ¢cfs

$77.0

Date £~/0 -£%.

Personnel QO

Scroen # / Exposed (in) 30
Submerged (in}) 50
+ime start S/ (Trs, AL Ao,
[Time End 77 3% 705, 77O iy
[Tocaton | U _@©@ T J[Lu _(C L c U _¢ c Uu ¢
Depth (88 0.2 (8:3) (89 0.8 (41 0.2 0.8 0.2 0.8
Vector |4S 'A -V kA |[#S [-A |-V RA A S A A S| A
1 Lll--6l. 7 1.8 2.6 -7Fl.31-.2
2 2:0|-91-.3 L.2114%01-R1.51.9
3 Lol-21- 21, 61205 )./ |.&
4 2.0]-.7],3 08' Z‘Z -6 S5 142
5 Ll l=51.2 l.s=|l2.7]-.61 - 9], 4
6 WRl-sl.7 L.glv2l-.721¢ .5
7 /’2 =Y./ L L2222 M
8 46 ',8 :7 '?- //i 614" |, &%
9 P sls L8 18 ke s Ly
10 j2alial-£l 0 asl-pl 2 1.
AVeTaqe|[-51 17356 [ o J1L 078 (252 0.¢H~033]0.5%
Minimum| 0.8 | 0.3 J0.5 1 05| 1.E ]| 0-4]l-0.t]l 0>
Maximum|2.a | .0 p.€] 12| Ypl o} O | 0%

Notes:




Yakima River Fish Screening Facllity Flow Measurements

Site Qunny,m_{e

Date §-/0~48

Forebay Elgvation §97.0
7’

01°3

Screen Diameter (in)__’fm_ Canal Flow 5 Personnel Q.{_/g@wé
Screen # Zd Exposad (in) e
Submerged (in)—{S2
Time Start| //37 Hrs. /189 Hrs.
Time End 1034 Heg 134 Hrs,
Location | U__(C) L u_ () L c_ 1 u _Cc L C Uu_C
Depth [4/5) 0.2 (&%) $10)0.8 (/) 0.2 0.8 0.2 0.8
Vector [#S [~A [-v J+& |+S |-A |-V ¢4 Al v SstAlyv A S| A
1 )b- -4 5 lﬁﬁ A PAYLAN -
2 /0 1~3 1740 2001706 1S 6]
3 pl-3l=ylldolleyl o . 1O
4 EEI AR R P S VTR S ™
5 RGO ARYA S
6 [0]00=pb] G 1[d0O]= 8] ],
7 IJ "'03 03 l—l._. Ia "‘,? 08 05-
8 0? - A -i ;‘ 2-‘ - Hl R v3
9 31 .81 2 t)-4t]).6].8
10 TR EF]1 A R e EX 1A VY
Averagel.s 5T 0.34]- 0.2\ 0.¢9 [3.06] 045 0.33{ 0,53
Minimum| 8.3] o l-0.¢] 0.3] L. 4| O [-04] ©
Maximum| 1 3} 1.0] -] -0 [3. ] 1] ]-0-] l.g

Notes:




I1°3

Site jgnmfgue
-7

Screen #

Screen Diameter (in)___ | g2

Exposed (in) k%)
Submerged (in) __ +32

Yakima River Z:sh Screen™ Facility Flow Measurements

Forebay Elevation__ #9270

Canal Flow___ (275 ¢cf5

Date 8'/";/ '194

Personnel CSA/EL

Time Start| //44 trs. 50 Lrs.
TimeEnd | )I4S Hers. YT Hrs,
Location | U _ (C) L UGy L C U_C L C Uu_C L
Depth | 8/8) 0.2 (32 |{ (€dp.8 (A1) 0.2 0.8 0.2 0.8
Vector HS |[-A Vv [+4 |18 |-A |-V [t4 A sjalv A slalv
1 AN Bllelo 1,31,/
2 Q |~2]- /' .4 /'3 Q 1) Z“
3 A 21 PR YA VA AN LYV
4 -A -2 <t1,67112:.01 0 |- =3
5 ~ 8- |- 34|46l a | -2
6 ~bl=2 1./ 1ol =es =21,y
7 =Sl 3l v llesi-evl--21 .3
8 wAA S "g .7 LS. 61-,3 'L_‘
9 ~uﬂ "03 e -i _M "‘ [ 08
10 'c? "" Q_J '0& ‘08 l[ lc‘/
Average|~0.6/{o.4Y 1000 04| [1.42]04f3]0.16] D
Minimum|-{.1 ] 0.2]-0{ 04 |[ob] O |-0.2]-0.%
Maximum| 0 103]e%] -1 ]12.0]0%] 0] 1Y

Notss:

wi'th - se C(«)w/ Lny *lu 1. & .

"fl, Readose, Af 7.9 2 LA e ‘ﬁ‘-n uj.t.;;

S-s7¢ "-‘r“‘"a"'"' Needle §u':,‘47 Zoo axccdvene Lo Adaﬂ



¢1'3

Site 35‘}, AR " q Zd O

Yakima ®iver Z:sh Screening Facil y Flow Measurements

Forebay Elevation

877.0

Dale §-/0-44

Screen Diameter 'in)___[§° Canal Flow 1215 cfs Personnel Zas k.
Screen # g Exposed in)____30
Submerged n)__ /30
Time Start]| {153 Mg, 1159 Hys,
Time End 1S Hre, 1% Hrs.
Location U L U L u ¢ L U C L C U ¢ L
Depth | (#/8) 0.2 (823) |[ (B 0.8 (81D 0.2 0.8 0.2 0.8
Vector 3S <A |-V s A JI4S [-A [-V A S|1A]V SlAlVv A S|A]V
1 4rol. 8128 1n0 sl
2 'h"l"a? L WY l-6l.! .3
3 13-l a 6l lpsl-9lo 1./
4 5710 ~2).6 |4 J]’ "In '/ ‘/
5 /‘o :4_‘[ M n?' 1Y ‘1‘ -/ 03
6 (e~ la & [eo -3 i=4 14/
7 'i‘ —l‘ 1"( /,0 _/_:é 'i2 "0/ ‘/
8 0R‘ -4 .3 & 'l‘l ",l o/ r/
9 I Bl YR YA | YA A A L
10 Let-v b2l ellne] o= .3
Average]t,.29]| 0M6] 0.3 033 11.58] 0.4l-D.10]0.20
Minimum| 0.81 0.¢1- 081 0.61[1.0 ] © [~0.b] 0.1
Maximum| 2.0l e.H-o.tL 1.0]12.11 0.9 6.4] ¢-4




€T3

Yakima River Fish Scr

eery Fality F lor Mea suements

Site Suhm’ 5’|dg, Forebay Elevation 3.0 Date §-/4~64
Screen Diameter (in) /&< Canal Flow 275 cfs Personnel L) b
Screen # f Exposed (in) 3.,
Submerged (in) -« .
Time Start] /26% /frs. 1202 Hrs.
Time End 1202 Hrs. (302 4re,
Location | U__ &) L U L u_c_ L U_C L C U _C L
Depth | (#8502 (39 || "%s0.8  rerr) 0.2 0.8 0.2 0.8
vector |3S |-A |~V BAl|I+Ss FA I-VRBAI[STAT VvV SslAa]lv A slalv
1 L3 -yl 620l ylo [5a
2 12¢ly ] 1.6 |[nh]-3]0 2]
3 L2~8]lo L3 fl2pl-gl.2 1.5
4 Lyi~4 131,842 2ol 1o
5 .Qi - <1.4 nL 4.2 ~d 21,4
6 2.21=2x].72}.¢ 23510 |-.al.5
7 /IR -, Y . 5" ';—" 2.8]-.7 Jo) ‘A
8 {6 -3 :f 7 ]12.0 -, 3 A1 O
9 I IEA I ICAYA,
10 /13 =~ 2 08 :? oY =if =,/ 'R
Average|. 40 0.4 -0 0.59] [343{0.%9] 0.00] 0,24
Minimum{},3 | g.21-08]0-C]11% 1 0 [-93]-0.0
Maximum|2.9 10.31 0.410.9][2.0]0.4]0.2] 0.6

Notes:




v1°3

Yak ma River Fish Screeting Facil y Flow Medsuremenls

Site Junn ;(ﬂ’g:ﬂ, Forebay Elevation_ ¥%7 o Date &-/4-45
B

Screen Diametor (in) Canal Flow__ (275 cf5 Personnel (4. 2.5tk
Screen # é Exposed (in) 3. :
Submerged (in} P
Tiine Start [ /rs. IFErR/2t
Time End 1218 Heg atb Hrg
Location | U@ L u_(c) L u_c L Uu_C L u_Cc L u_c L
Depth [(c1&) 0.2 (&2 |[(e908 (e 0.2 0.8 0.2 0.8
Vector HS I~A |-V RA|l3S|-A |-v +4 il S| ALV s[AlV slalyv S{AlV
1 e Falg Lallzel2]a .5
2 PRSP P P | VA I el P S
3 9.0 12 1-3 L |2 3:]-2
4 sl lGgfao]-81.2 by
5 a3fl-ml 3 ) .51a4 |6l .6
6 Sols i [- 81 & fyalat |-/ 1.7
7 Y B I I R S A
8 gl 2l Lotloy e Lo Lo
9 L85 l-30 .l ia -8 Bl o
10 P-4 gl [la6]r0] 3 'L-a_,

AverageP.BO to.gd1-0.07] 0.5 [3.291 0.0l 31|50
Minimum| 1.5 [-3.) [ o 9o 2| 1Y [-21]-08] ©
Maximum| 2.8] 03] 03] 0.9] 4. 21 0%] O] 1.2

Notes: /)// (ésf"4wM& hk/ un d /Zwﬁ(-"(”""’ = Aamf !’/o ) .|'vrC<"}; wew ta .‘nw (,"..r'(l S-St Fne e .5(.-«

N(J ,hj](:d //IH" ’j Keagar ( foe "P.‘ll‘ (¢ [&Uﬂv:(/ (,l{ W_(,‘(l( J(.(\/ﬁ(‘( , _(,‘.‘{“/,/IM‘;Wta/ ’rz‘-( 0.)-



SI°3

Yakima River F sh Screening Faclity Flow Measurements

Sit ' Forebay Elevaton___ 3?7.0 Date £-/9-4#
: Screen Diameter (in)___ jgo Canal Flow 1225 cés Personnel AS@fraid
Screen # =j Exposed (in) 3o
Submerged (in)___ s/ge

Time Start] 1238 s, [335 Hhrs.
Time End 1236 Hrs 1239 Hrs,

Location | U (G L u_© L U _Cc L u_¢c 1L U _Cc_ L u_¢c L

Depth _[{8/8) 0.2 (¥23) ||(¥r)0.8 (v’ 0.2 0.8 0.2 0.8

Vector [+S A |-V |+A | 4S A -V |4A S|AlV S|AlV SJALlYV S|A]lV

1 Y15 ],2 61128 1.4 a77 A

2 /0‘1 -, 2 t‘[‘ .R 3/\ "’l‘{ "3 A
3 r(1-31.6 1.4 ngl-4l.7 1.9
4 Lbef=3 ] .4l . sl 8]-.34,x1%¢-
5 Itl=31 ). ellzaf=cl . 2]l0
6 Pof=ul- 3t Lt =3-.2]-4
7 l3F2l 2| SH{tL8]-2].?].F
8 “& 3 20y 2.3 -k i I?’
9 /‘, ol ]l W5 LY 1-Y A -2
10 20 -5l s L€ el ] 8

Average|) 4418351041 0.¢lf |20 0.4z] o2 1] U@
Minimum| J.0 1 0.0 |-0.6[0Y]|1.1 | 02]-03] oY
Maximum{2.{ [ 0.1]4.3 |190.2) 3.2 06] 03 | |.&

Notes:



913

Sile 5“0,,;[,,{5

Screen # i

Yakima Qiver Fish Scre'- 'ng Facilily Flow Measurements

Screen Diameter (in)

{89
Exposed (in) Rid

Submerged (in)__/ 3o

For=say Elevation

Canal Flow 1225 g&

899 0

Date 5//0/4‘5‘

Personnel afg JARES

Time Start] |9 3¢ Ars, /234 Hes.
Time End 34 Hys, (241 Hes,
Location | U (C) L u_(C) L Cc u_¢ c_ L u ¢ L
Depth | (ptd) 0.2 (®23) ($!90.8 (#1) 0.2 0.8 0.2 0.8
Vector 14S [-A v kA4S |-A |-v 4+ A A S| A A s|lalv
1 Y):? A PN s 2.0 "é Ml A
2 241-31 . €l e lldel-51. 2] .3
3 22k 2.2 (.6 {30 f- 0l Gl .
4 ,‘9 ‘42 12' J JLi 'a?‘ "" 03'
5 Y=l log 1331814103
6 5,0 ~al.5- L(" _é - ? 1=
7 Jalelel yllogl-81q1.0
8 % ,J  d ] J, -5 ’3 .
9 481-, el ndl 5T 2222120
10 {5 ¢}3¢0-2 1. 35 |-l 2 1.3
AverageR.a3 o, <ol -0.41 0.53] |31 1] 0.4, -0.361 0HT
Minimuml-0.2.f-0.6]-1.21 0.3} 1 2.9] 0.1 0.3 -0 ¢
Maximum| 5.0] 2.¢] 0.8} 0.2} |2.7]1 2.4]-0.] 2.0

Notus:

U toadd. =

§S5ec,



Yakima River Fish Screening Facility Flow Measurements

Daleﬁ’/d -(fg

Personnel A2 %Z.(&JL

Forebay Elevation___#77-©

Canal Flow____ 127§ cks.

Site \Sgdd X Z‘g +

Screen Diameter (in)___j§©

L1°3

Screen # __ < Exposed (in) 30
Submerged (in)___ /50
Time_Start] (2 53 Hrs. | 1259 4. ] '
Time End 1263 Hys, 1252 #rss
Location | U_(CY L u_[) L c_L Uu_Cc_ L c_ L Uu__ ¢
Deplh 0.2 0.8 0.2 0.8 0.2 0.8
Vector [$S [-A |-V kA 1|+S |-A LV |+4 AlvV sjalyv Alv S|A
1 "8 -'2 .'ll -5 3'8 ol cl ,3
2 285211 1.8 M. ]~ 3 LS
3 b3l it sl i~Ri. 1.3
4 2331 /1 6llyol-2a]i 2] 3 |
5 //‘ - 2 ‘13 " 3-9 ’a‘?’ - l‘{
6 22|~ L.y jil-sl.yl.2
7 9-% ~Hl=.0 ) .8 .3 'a? " 4/
8 [2+I~Mq]0 |6 I35, ¥, 1.2
9 h2 P2 j-2]106 ||3.7 'Q Y
10 ﬂ T 03 Lé_ H.0 —Ilo -ll M
veragelr 19| 02| .0210-93] [2.84] 0.5)1v.s4] 0.32
Minimum] .2 ] ¢.j |-0.2} OM||2.F7]-0.86]-0.8] 0./
Maximum| 2.3 04§ 0.3] 0.6] | Y4.1{1.0]-04] 0.5
Notes: Al § scc.




Yakima Qiver Fish Screening Fa dity Flow Measurements

Site Sllkml;(‘l“& Date g//‘/n

Forebay Elevation @470 L
Canal Flow 275 ¢ Personnel (m [gg&

WJ’#“!WJ'Q l

81°3

Scr=en eler (in) ~—
sed (in) -
Supmergad (in) [LZ"dur

Byposs
Time_Start, /of/? Ars PIOE e, TACAHS. 7747 e | [ 1353 ths-
TimoEnd | 7436 Hes. 141 Rz 22 M4l Kra. 367 fhs+
Location | U (C) L u {c) L u _(C) L u_ (€2t u L C
Depth | (315) 82 0.1 Ge3)| [(38) 08 g, 3G 1) |GGy —06 015G | [ (6008 0.9 B || Gror-ber 0,7 (/1) 0.9
vector S I-A Vv [+gble¢S |FA -V I+a J[+S (A |-V [ra|]3S |-A |-V HABIRS |-A |-V 14 | A
1 =l e lo g (el 8l-al.s{2al.300 -(f|31]1.310 F,8
2 J:.01531.0 1.¥ ﬁ‘} 2 1.al./ L] 2 -/ 1_2-_ 2{_‘ 1A WA _114 3 ":1'0%4
3 gzl D83 1o al[d2].(2lo|fz2]edi= /] 370 1.6 [Fof
4 prl-ag-gl.3 2.2l ol ([, _23 =] ofled E1PYARY: 'y BN 2" ~41.31.4
5 [ ARYSERN d J.2]-. ol 1 ad FARNLEGN! jL HaleX |- 11, 1 | ER [vi '11'
8 K2 500 RN Y | P4 2 PN W | A 2 P I | s A VA Sl | X e B I Y
7 Alo 2], 1.3 |- 1,3 jfRof.2]-.21F. 14lo |/ L4139l e384
8 1,0 a/ -;_ 4% 2.4 .5 '.l .‘l 9-“‘)- '-'). 2|t n,oé ’:2 1/ ‘,3 30‘ ".‘[ .& ,3
9 Lo~ (]0 |, 3].210 '/__ -0l.llo ‘; 3’6 =Y./ |~ 224 k.4 -;G_
10 o [l 3R] e -l 3T u].2].1l[#3lolo [ A][%'ol:4] 2
Average|0.99] 0.1 t1.02]0.38] [a.:45] 0.15T-A03] 0.7 3.1 OF 003 }0.01 {0,19 | |3.271-005]-003) 0.07 Bo3loalon 0#_
Minimum| 08| O fo.2 | 03| 2.2]-05]-03| © Lel-0%]-041 0 {l2.21-03]-0.20-0 )| 2} 0.6]-04]-0-
Maximum| 7.7 |0-%1p. 21 06| [2.91t0.3] 0.t toy][2.5T 06] 0.2] p51{4.-3 04 0.l 0.5} (4] Mo 1 %Wl 1]

Notes:

04 > 169" helow Surlece

0'3 < Saql' /I
8,8 9‘/-0" ‘i

0. 1é
0.6 1812 ¥

”

|

|

b




Yakima River F ish Screening F acility Flow Measurements

613

Site S!mnqitdc Forcbay Elevation 597, Date &1 /3§
Screen Diameler (in) — Canal Flow 75 Personnel _Ade /£ b

Screen # 7@,_‘.4_(_&1 pars Exgosed (in)
Submerged (inj__T26™ ot o, hitl up 10 1oV tn by s
Time Stal 7532 Ars, | (SHGHrs- IS5840s . 154G Hrs L5542 Ape,
Time End 1538 Hes . 1881 Mg, 16Ot {{rs 1I€87 Hera LLE 3R Heg,
Location U C L U C L U o] L U C L U C L U C L
Depth _ K(8/8) 0-8-0,y5:3) |((B/6) 88 p 3(8:9)|| G 05 0.5G || ®v 06 p. 2@ | Gresa o, Fan 0.9
Vector HS I-A |-V HAIHE [-A |-V [+4[H6 [-A -V IHAIIIS FA -V [+ 4llsS FA VIR AI[ STA T v
1 Zstealof Ilvels0l-3]p |[£s70 Fal o |[aalrt]=F1a |k.olo |¢l o
2 4121 O 1t 112,81 4 |- 8 % e S22 v.2]0 1450 |=4(] 2$1=.51-7.4] 6
3 Hol o]l ol .2 382~ 510 tntio |65 o /ylo |[£5]-40 ~LL]| O |
4 4"l .2 1 4 03 40lo |81, 2 O™ ). 2 ' | @510 /X1 Y4 _‘QQ L481-/.40
5 *JT (1Llo [,3 7.0 '1“15 zf 6,471 O {-12| ./ 4010 -4~ _é[ o] "[a‘[ﬁ_
6 i‘_g P (7] t} *" 0( -l? '5’ biol o /. ( ’6 t{‘o Q ‘-/1.‘""1[ ’X-) r.f"jj‘ o
7 3; 05: ""a/ « A 3162‘ -lé -3 5;5- ~ 2 -,'3 "n‘l "5_ o —:G/[‘L ‘:0 1.("/9?
8 91 yto l.allgol-2]-2l0 |[6sT o fral./|ldola el . 2550 Fiyle
9 kl"{ lgi-' LL 4 '9 14[ l/ 20| 0 “/ N -57.5— a '{lf 1/ 5'0 "5‘-/13’ a
10 e o3 f=d | oy I2STrol- gyl 650 |=231.3 6ol o el 3 1 nsl 2 lv4]=7
Averageld AZF & Il rout 0.2 [3. 74004 fto.7 | 2.2 [5,szo-06 1(9) 048] 15011 |7490]0 28| [5.25| D.01/.42]-001
Minimum{+4 |-0.8]1 0 (p.{||3M8]|-10]06.2|-02 |55 At |-eql| 55) 0 | 042105 501-08] /.3]|-./
Maximum| 4.5] 9 |0 & oildoliol pf] oM 200> v3[og][6S]-1.1] 15 0 tol/€] o
Notes: _ ”:J _ 2 ¥ S ﬁm Surdoc e
‘.. a, 5 3,"qu . o
'.‘. ’)‘I“ O ‘500" " "
0 i o, 7 - L '
% 241

(’.7 < l '5.4” " "

M{’"! y +5""4 - 553/‘& o-/0 ‘r.r 472 0’19

Vete A 1 1owavd cet o ll Cﬁ*rip .it,‘,'cmm



0c 3

Site Su nnqsd (%

Yak ma Qiver Fish S¢ eening Faci y How Measwements

SereerrDtameter (in)

Forebay Elevation
Canal Flow

i

Date % 58

Personnel Q;Zzwo_

Sercenw ep.chom ber PypoSEU-tinY.____- .
Submerged-tin)__| 207 we k- depth, . (@
Time Stan| 094  Arg, 29255 Ars. / 3 1003. Mrs. [/ s 1015 Vs,
Time End /000 Hos 230 Hrg, 1008 Hrs - 1008 Hrs. (020 #rs
P i D _r#‘L___
location | U __C L u _Cc L Uu _C L Uu _Cc L u ¢ L _ JlLu c L
Depth  [F<18) 0.2 (%33) (£0)0.8 (w1 ) (§/600.2 (g2 (80) 0.8 Bn) ey 0.2 @2y (®v) 0.8 @)
vector |45 1-A |-V [4All*S A |-V dlles A |-V AIHS FA -V IsAl4S |-A LV HA NS FA =V + 4
1 C1=F1 A RE | VI A 275 | R EN WA R A | Y IR A1 R | R A X AR A R | AL S XS RN
2 1910 L2liollaal d 3k [/l 3] 2l |[esl 310 e/ |yl fmt 1o2 1 A8LC MY LA
3 1:8 o) »R a’ M O’f = _-_rL //2 08 IL L L721.4 ’i -4 A 1-51.31.5 _-M B~-310
4 2810 oo L t-ral-z4|l00 |=91.3 [.2 1|34 -5)~2 |-hoO)|2.6 |-0 .5 |03 H1T9}1d 21O
5 2610 | 2], DT IR A VA A A R k2 AWIA V7.1 S 4 LA AN I K Jol.d 2] o |
6 ,1/7 AL 4WE 4 21,3 "M ~ /2 "'l WAINAI YA ALY Ly =] oL o ‘10"‘;“_;{2 [»)
7 2813 3ol v e el g e [ .o 30 l-al-pal, / {1/ 9t -r0f .3 1.8 I3.00.21~Clo
8 /. 618100 .ﬁg TlwAd AT -3 G 261 Y |- 20| 261=81.0 Loy 126t/ 13] @0
9 IR ARG AR NI IR R PR TG 4\ | A % | A LA L AR ER B L A W)
10 2.5 .l 28 llesl s ol Y -4l s i f J1%2].8 Fosmip/f -3 1-c]-Cl-6jjr/].31.¥10
Average|2.3 7] /8 [-.¢/10.23| |20 |23 /. 40052} | 1.260. 231 =12 1p.59] | 3. 12| -5} F5 |37] | 1.5/ | 2.90]-.32]0.70] | 228 2.571.071 %
Minimuml| 2.8 |-.s1-2 | - 3|l o -6l & 24|l 2 |--21-2] -/ R EIFAENIERIENRIYYIPA R
Maximuml28 127 1.3 1200|341/ 1471~ 912010 9127 [¢2] .21 .8132]) 2.6l 3] -7123]1341.21 .61 K
# Rrabe matfumotion 7 £ Y
Notes: Jyausaet will be macle ~ | met. r u/o"\ww of drawe], YRR 1@ b2 BB 45  -A
A\‘,\‘\'o , TS, 1.6 0.2 $:3 ~v +A
.\;4" [ .7; "L V. 1‘.‘0 0-2.2:1"" 0@ . "()
T SRRy ARG |, | 082 =" VA A
—5 N i3 | / T ™ th
'} N P 1,,3 ' p
—‘\ L _____=._I.:;__‘/m( Nol iy lowaed {mw' Y S oal S

ty s U‘Jdl’lJ



12°13

Yakima River Fish Screening Facility Flow Measuremenls

Site §I1n0'|'|& Forebay Elevation 897, o Daleﬁ-//-ﬁs
Screech Dwmeter (in) Canal Flow___ 1215 cf$ 421‘ (Eusd

Soreen# SpudunChamber,  Expdged (in) -
Supfnerged (in) (2O

Time Starit] /2 [ 202645, 2222 KLrs, /U35 M5 1084 ,}/m /0 .
TimeEnd | /030 Hrs, [030 Hrs. [040 Hes s L /840 trs. 1083 Hrs . [ J0S2 Hrs .
TED—y w0 $T 3
Location U C L U C L U C L U C L U C L U C L
Deplh  [(me) 0.2 (%2 o) 0.8 x|l €8 0.2 (i €0 0.8 G 0.2 0.8
Vector [+S |~A |-V |+A |[+S |-A [~V [+4 Jl418 [<A [-V 44 [{4S |-A |-V 3R |14S [-A |-V |+4 S 'A. ~V kA
1 J5-na]. 8 Ld 1-2y]. £ K - $51o 1,8 1.2 [ ] 0 '+ =8 1{70]-.F 8 1.2 ooy 143 = R
2 Sl o slrolleyl e vl o llssl o] . ¢].6 gleb )2 -t [{25ls0]l . 21-F | l6sTie (1313
3 o d= g 1o Ly Jyalialdloflol-sl.ely 21312 -3 g1 Blrol slasd o1, 6F 2
4 3;? . Y »? :? 4ol/.o0l-./1 o (Iﬁ-ﬁ % U | LA e | 4 wi 4 10 ) -/ Y2 .5 %AW 4
5 .7.5' =21 .41rolla.} .j wd v) GC.d].487171.¢ :‘ e f-x :?‘ ~. 457130 -5 rs :? [} la I;?‘/.%
6 310 IH la lc /'& /’z " 0 ["o "5‘ 1./ =2 /12 -“7‘ " “‘".’ ?;0 [ '9 n[ :‘5. 13. '0; -r;
7 y@lo 1.8 lrallaalnal 3o |[Fol s 718|242 [~/ (2.9 [F0 -5 D] slis2lo lnol-.¢
8 86 1pol sl )l-re]l el 1o leslo LY 1 lryl G bl 3llRol o [y l2sls].21,%
9 391~ lny fe.a)133).21.3 |o |[eolo [-51. 8|12 -2 20 vl [FSIT.51. 6 1./ 6.8 § |22].3
10 ‘/'3 ‘l.,‘ '/ ' 3:5 /'7 "; o 6.0] .5].3 ].0 "/ '8 '8 "-j' ;'5‘ '.f '9 /4/ ‘/: 13‘ 1,0 -,6
Averagels 72| 26|-.65]ogp arl2sll x llé /0 L -0.511+ !
Minimum 21/ L/ =5 o2t ayll-zell- g X W sTs]= 7:/; -o/f; —‘; {‘3 ,2?; .o.;/ -/,f; ff‘;
Maximum|4/ ¢ 2.0 27 1] . P WD X 7.0 g.: ,‘5‘ =21 4 6.8 b -, ,.q

Notes: X Probye ol P sbiom 7 [_)/D/u %a/wQ. fo /ll(?(:(:u/ Qp.ap'},..-,l; ‘:QS'EETZ)J



Yakima River Fish Screening Facility Flow Measuremems

22’13

Site Suwnayg d€ Forebay Elevation__ £% 2,0 Dale f~//'58
! Screen Diameter (in) - Canal Flow__J2.95" ¢F5 Personnel
Scroen# _{g’m@‘n_/_w(‘kamhn E%an) - /
Submerged\(in)__J2o%
Time_Start| 24/ A<« /(21 #s.
Time End /(04 Hes . /100 #s.
] TP
Location u c L Uu € L u ¢ L Uu _Cc L U Cc L Uu_¢
Depth  [#/8) 0.2 (w23 || (s)10.8 (%) 0.2 0.8 0.2 0.8
Vector S FA LV I4A IS A |-V HA S]ALV S|A|lV S|]ALlV S1A

1 9:5— '3- IS "1 6'5. 'f /'a 0

2 *0|- 4 QL. x2llrelg 1.8 1-2
3 2ol cliel 612yl o 1.8 1-02
4 7'5 {0 '(ﬂ ) 3':- '& " '/

5 8§6|e Y1, 1L5S P10 1= S
6 70]|-R|e? | & |46y 108 |-%

7 7'{1_43_4 raflfeolec |2 -6
8 17604 [ 1.6 [scl e lss s
9 9.6 0 13 { 4610 |5 =157
10

70{ ".S‘ t“ p“f ‘f.o ‘3 l? -'r

Averagel|760 | - 12| 44|0.76] |4.7¢| ».38}-¢. -0.37

Minimum|2.0 |-f0|-.9 | .2]|3.5]~. 2|48 |~6]

Maximum|g.s°| «§| 4114 11ed] 0 12210

Notes:



€273

Yakima River Fish Screening Facility Flow Measuremenls

Silo S‘qui‘ Forebay Elevation $£4,7,.6 Date S////E'Y
Ts 1 Screen %r (in) - Canal Flow jz215¢ke Personnel g(ﬂub
Screen # 1.0, E d (in) - .
Submerged (in)__ 20" 89¢.0 Snra«rdm s,
Time Start] ‘210 Hrs. 12 10 e, 1320 FHrs . / s 1239 [
TmeEnd | /aza 4.1, | iasasrs. 1937 frs. ? dis .
£ 2
Location U C L U C L. U C L U C L U C L u C L
Depth K $8) 0.2 ($23) (0008 (s1) |[(%18) 0.2 (822) (3157 0.8 ‘Ru (%8702 313 |[@®< 08 &/
Vector |+S [~A |-V 1344 |14S |-A |-V 144 [1#S |-A |-V HA ||tS A -V Hgl+S A -V |44 S |-A -V ¢4
1 Saclex L pl6 (A8 Ls 13 -2 lmAL 812l e lnal-4la?l o -/ 9|k eF21°9 7.0
2 Solyl.3all4olep 221 41000t Lisl-e a2l gl 2391/ lro l1/-8 1-21/2.51.%
3 '3 'zg la_ “ Jll 2 [13 "‘" ‘f'? "7 '6 "3. l"l "? ﬁ 1‘1- é? - & af ’13 /'A .7 42 16
4 bl(’ 15~ ,-'! [9 ‘/n’. I6 /:‘/ '.3_ /"/ /I/ T? "l; ,0 /4/9» //3 "'4; 642_ -15‘ '3 l‘ _&a '3 '11 ""/
5 ‘:0 :3 () ;5- .{:? tﬂ /;i "17 ‘} -/;/ a ’0/ ‘/‘3 0 o; ""_J _é,_i '[ "‘02 /od .:? /‘ /. A ’.y
6 4" A sty 48l o3 by e~ 2 212 [ 2] 8F ¥l 0 =z 7. 3ll2s.2a 1. 41,/
7 Bslogl-3l-/1|2elv ]y o |83 T [ng][e 2 Ly s 7| [veFo =3/ |9 .2].3 1.7
8 lolral i - alfsel dTr8bellei 6 | 2ra|[g ot [ =6 |[FS[-317 [i0]|[Z3al.f [0
9 Sels?]./]o 3.21001.72 -8 1,3].6 yarnAIEXARY 18 1= 6][s~0 =2l LA 2.7 0 8 1
10 "3 16 ‘; '3 .L.‘ l? '3 "'l? ?'a =6l ‘L_ s"y ’? Il"’!l 7“2 ’0(‘ I/ 05— 2.6 ;A l‘/ -,‘/
averagele 17 oo 13 To%9) [ysloeiss oAl lrsTozil s ol Fe e pal-o IT- o] [629] 27] vos 708 [1 23 B 55917
Minimunf S0 1-42| =72 (-2 |13/ zo)-2.81 -9l 2 kv =2 ). 2 Ll 0 -/"H;éé- «.5l~/1-51 .6 -6 |-.6 /5]~ ¢
Maximum{?S |--.2] 3] -8 J|s9l-s1-41. ¢4 Nr3lzs 1o Luz2llsylo )-¢ 1 22,61 -2 1312.21.2].2]0
Notes: Note . Ke 'avuny(llﬂ guvr Prabe rod -n%;
- ——— T.5 Vi TS#;’, F(’r/d«/ Q/u»u'uum 5,"[/ il - ,jv(/.;(,v/f/‘
P .’....-~—-; -'M —L/“'- ‘. ‘r' S — MA[' , f ' . - » e “'
n{ f13¢ €478 125458787 . ’ Fu ~m étf /ﬁédft wn 5Caad ., .;/:
b ! N'! . sh _..4, .:tv\ ~6.wf 1 3’.({},",';’0 FAYE (./_;I/'“mw( A
¥ - //"— ¢ Al
n !



Yuakima River =s! Sc eening Facility Flow Measurements

Qita  tnn.c de Forebay Elevation 770 Dale g, /{/E‘?
Screen W (in) - Canal Flow Personnel eA4A fEWL
Ex

¥¢ 3

Scrcen # 1,5 *L d (in) ~
Subrfiergedin)__r 20"
Time Stait] 1350 Hrs. L350 frs. /413 s, (9135 1424 Hrs. /Y42,
TimeEnd [ 126€ Mes o J355 Hrg 1418 Hrs L/418 Hrs . |
& [ ("&
locaton [ U C L u _Cc L Uu _Cc L Uu_Cc L U C L u Cc L
Depth | (w3)0.2 (¥23) || &'<N0.8 @) w || Fr8)0.2 (#13) & 08 (g1 300 0.2 (823) 08 (v
vector 1+S FA <V 1+ All«S [~A [~V [t 1S SA |=v [+ A {¢S |-A FV 34 }{#S |=A |~V [+ A||#S A |-V A
1 s2]l0 Fahyltusl- 4.6 10 |l631-:7 3l P Nasl-al-2L 2 [4Y-30 16 ] %J_ﬁ 7 k.8
2 Y% Q -:3 .? 3:‘1 ’H ‘(I o] bcl ' '03 'R L‘l'x“/ ‘l h; .50‘1 ’13 o) 18_ [} "41"13"19
3 b3 -4l g Ly le3-21.9 1o ligele L 2xizal{-¢l-al.e 3 |{& o {.( {.5|[F =i -2]l.C
4 o Fo LAl LT 3L lo sl 3[~81. 2 |{&al-51.2 -2/ (&)= ql-. /| B, a0l 2.2 [
5 evl2 laltolleyl al. 810 |feybyl 2] .81[.01.41.8].8140]-3].31,8][. #~clr) ]8T
6 A-’s 0 -2 4_ 23 J11¢ 0___ 5’3 oy 0‘ '_c_ _Lt_b: -4l e M =610 li L510.31.7210
7 Filsvl=elrollasT ul.s o jfeul 3l .21 Fl{a3]-3 1.4 S o Lal?1dlo 113D
8 4'0 L.i 3 ] 1 e 'l Q 6.6 'n? —13 4 'i ) lé‘ “ 2 M ~110 16 3 =, 5" I? "1/
9 bl .3 -~ le ‘13 01 L&l QO P STl N L& 40| 06 "; " ,.ﬁz‘n? o/ "o__ _2‘; -8 \|=/ |~/
10 6:6 - 31- 1.6 /:6 -45. 510 &‘5 =6 ’1‘ l/ M =31, /11 11/3 Y -31%40 /4;‘13 E 1=/
>
Averagel599] .23 [./7 169 [16/] . 12 [-22l Y 1[693] .25 |./8 [0.8d [2.14) 0.20]-94 ]| 0.07] |5:07] - 29 |=03 | . 79 | |49Y |- de |- 59|~ 19
minimum|¢-2-.21-3].& |[o2[- Y]yl Y |15.3-31-2]. ¥ . el [-1]tril42{ 0 |- 31.5|.2|-/21-13 -9
Maximuml|é.6 | S T.6 [29]{24] .21 -/1 X}lé.6].7 gzl el sy [0 7]1tol .6 2[rol32l 61 3] ¢

Notes: ¥ Fobe walfunetion ?



5¢°13

Slle Urmn

de

Yakiima Qiver =sh Screu 'ng Facility F> Measurements

Forebay Elevation

WS

Date _g//, /fjr

Screen Diametgr (in)___~ Canal Flow Personnel Cea/ e s ¢
Screen # 7.5 %2 Expoghd (in) ~
Submeyged (in)~ /¢6"
Time Start| /%33 425, /42340, /HY [ Hrs, LTy 22/ /4. .
TimeEnd | W38 Wye . #34 Hrs, 1y */u[u‘7 UTTAIY, IS0t Heg, 1§04 Hrg
Location | U__C__ L Uu_GCc 1L U ¢ L JLu c ¢ Uu_Cc L U _Cc L
Deph [(8'4) 0.2 (%33) |[(Bd0.8 (8 |[GF/8) 0.2 (53 ®°) 0.8 €02 @) |50y 08 &/
Vector [+S [-A |-V |+ +S I-A |-V 144 {1+S |-A -V 4 IBS [-A |-V kg llts ATV A A |-V kA
1 543 l‘{ 'la ‘5_ Qll “4; * '1 M 'q ’/ /’/ M '-/Ia 15- I/ 31?‘ lj 11 l? I? "r? ;; IL
2 ' & -tj 17‘ 1/ y’& -/‘5 ’ ’? 5'1_‘[’ 'l l? / wikd L &< ‘13 i& 'c' '5‘ /" _g:’ 2y '5- /:2\
3 612 "uQ w31l é"[ '11} S £0],3 [-] 09 Lo =/& ﬁ 23 H'? [4] -3 og / wAN 3 ~.
4 s l-slea 17 HLeadral B/ 83y | 3T0ol[2al-20lzaliollbole |- 2.8 1.3/ 1.2 7
5 Gptoet A 1A Mg [-ro]l M Rl [sal 3 T 31y (asTael f [-q][293 LF 817 F.a .8 |- 7
6 H.g =310 |n31phsl=ral G]-f |{40]~al-of 1 R )[3. 0 gl 010 1135 Jd L2yl 8T8
7 "'~ .lll -,Ll a. _éio '/i‘l 4 ' .‘)‘1/ ‘/ "/ IL 48 '/1; oj o] 16 -\-5- 0; 10 A's '/:? .5 "IC[
8 S3l-ali3 814 ]-ayl-2] 0 Rio .2l 8IF&Heliol.2 112712131 -8181,3 [
9 f'(l -L] O 16 3,/ ‘/quL% O "/"’ = ‘nf o Jol2ol;./ ':f L'/./ ,2 ‘13 /.2 «’-a “9,‘[":3 e )
10 581-21.31.4 L "lr ’ 21199 -3 AR 11 Al-3.U © ‘.é_ NGl O 43 ’ /;8 “LY1h0 43
Average|$-27|.34 |-/41.85 | [260 | /23] So|- 1y} [483] 06 l-p2]0.9/| [1.&8 1735 F.é3T0.0 ) [Fga | 0B -261.88|1/.46l125]~s¢]. 70
Minimum{43[./ |- 2].6 I{12 | . 2[- 9 ]-2MN26l-¢ -4 .C |F el 2l-4/FC 1[2.9]-.2 -21.21ll-¢21.2 [-/0]-.9
Maximum|g.2 | .8 | .4 113 ][%2]lr.6(.2 ] - YQMS8]l .¢l.c1//]{29 el 0| L3[4 2.5] . 31r2)(28]2¢4]. 21,2

Notes:




Yakima River Fish Screening Facility Flow Measurements

92°3

Site S;,m..ﬂude Forebay Elevation >0 Dale f’/’/ﬁ
’ Screen Diapgler (in)___~ Canal Flow _ 1L7S &5 Personnel Q¢£mg
Screen # _1.5.%2 Expbsed (in) -~
Submerged (in) _¢20*
Time Start | /.5/2%4} 3, (8578 Hes. 153845, (S48 4rs, ¥y /TP 1837 s,
Time End | 1§24 Hrs, [ (S34 Hre, 1923 Hes. [$33 Hrs, 1542 Hes LS54 Hrs |
-l (ﬁU C L U C L ‘ U C L
' u_oC L u_C L L L
b(:a;?tt\lon (é/s)Uo.zccsiLw (wn 0.8 @) $3'6)0.2 ®13) |[CE» 0.8 (1) 8) 0.2 @) (0.8 &)
Vector |+S |-A |-V |+ +S |-A |-V |+ +S |-A |-v HA |+S |-A |-V +AII+S |-A |-V b4 A |-V [+A
1 H‘? t? ol 1" ‘('(L /lo l"'{ ’l‘f 4.0 s’ "1 .R "1“ "1."( 1.6 '.5- 3:‘[_"12 11 18 ,l‘[ 0/ [.0 -',L
2 ‘f‘f [ -lq 'f _3_'%_ X ILI l/ 3'.5" = b "\1 -8 |o"i -6 ] 0(‘ ‘{'5 "':.6. 52 .o y/X¢) -LL a4
3 NAIANEN 9 1= LRSS = blho te_ 21,2 LY j=-Y 176l o ‘:l—% Lo j 2 |=~&
4 Ny tlo |, At rno] o/ a6 liollt8le | R Il35lE3 10 | 2| lu 121289
5 e S 3Ly [ BleYy e {3 ksl {eoffr3lo 1.3 -l .8 fhoflrd .2 Ll ls3
6 Lo L7 el glral . alfpabktlo | RInofa b9l g ({2814 I=s1 Al N =R =104 |-
7 3'5 "b. -/ 'S & "/'8 /:‘ n/ 7. NEILRIN -1 Aj WPl 3'? (o] 43 lr 1.3~ 03 Ni
8 16N A X AN EN] yol-3 -/ lpollesl .l (146 |-31,2 1.0~ 3 QL:ij
9 7'? 010 % H2A.3 110 Y 202 '8 Ll I ANERYIN H# 2] 8 [ OL’ b /8
10 ol 3Ly el el nal N[22 o -13lvt 1[2.0f-8 [20] S [S2]- 90 .y (.5 ]{2.57-¢1=31-8
Average|yyil.zz[ o7 ] 5% [1.50] .20]7.08] .0¢ ||3. 724 350 Jo]-9Y) [162] :231-.23]. 26} [0} .15 L /0] . 69]1 /39|02~ 74| - O
Minimum| 3.5 [ - 2] -6l .3} 41272116l 2__/_;@ -1.01.2 1| .72 |-.3]-20] = %]||3.5]| ./}-.¢l- 8||-2|-1¥]-25|—2
Maximuml 5. 71 61 .91 - 9| 22 -7 _2Ie 29 2 el -2 9 {e] s .51/ ][26] 616,15

Notes:



L2°13

Yakima River Fish Screening Facility Flow Measurements

Screen # T4 42~ Exposed (in)___——_
Submerged (in)___s2e”

Time Start| 1£4¢ s, (59755, 1603 Hrs. ) . 1610 ey, (610 Hry,
Time End IS4 Hrs. 1854 Hrs. 1Ak firg, {{ras W& lTeg, %Q/.s‘ Hrs
[ L) [-Xg
L V)

location | U C L u c_ L u ¢ L u _¢c 1 Uu ¢ C L
Depth  [(§®) 0.2 (%33 |[(Biey0.8 (& |[Ga) 0.2 Corny |[Cemo8_dm |[eno2 vz |[HDos (p11)
Vector 148 |-A |-V (44 1|%S |~A -V -4 [|+S |-A |-V I+ 4 |1+S [-A |-V k4 1l4s [-A |-V +A4 1S [-A |-V |+4

Site su m-.,nifc Forebay Elevation___ g% 2, 0 Date ?///fs
Screen Diam?z/(in) = Canal Flow___1z1% Personnell .%Z““‘-

1 ‘/'f"‘;‘/ "t/ l?‘ ha o/ y Y {- R 42 fI~06 | =% P $31-.y Lo =1 «Q *, A 03 .9 'u& eqlaf |, 2.
2 34131~ 8 |23 1-Lol 3R 1] L3 o Tl les [t ]-s13.85T0o To SR (-2~ -2
3 33le |-.21/2 M"% 200 119610 L0 1.8 ff-21.3].2a-/|[f22]0 |4 |EY o4~y
4 an -2 =210y Sl 1.6 Yyeg~31.3 1,9 '? 2 3-3 F/ l/'3 ~Y 1.6].8 1.91-31.¢9 -3
5 Dal-wl.Te]foly [ To g 2 T[ray 2L 2| br e[t 16 Fa b
RN Y3 Y SN I | T S P P | 03 T P I | Y P Y | L7 vl A e | A A A
7 u[TH LN e Y VA § I 30 CXUH 0 | 7Y O I I € T 0 O 50 VR | 26 o 2 I I | I e T
8 3610 |2 1}_ Q12 g - 203953 1.2].9 o Ly l.-(H4/10 4 .ql.2lln2l=¢l.r -7
9 WY =M j‘" ' /10 ’«‘{ ' b 151 ~0 N Y 143 18 =51,2]-.a Y4481.2 |.8]. 8" 1= 3 L? Y4
10 L"? -2 0 o? 106 -31.2 1. 3.3]-.u] .0 f¢

'3 tr _’oG"},/ﬁ LQ.
lzsled=sc=1

Average(3.6/| .14 |.20].85 | |, 90 1.08 L=zl 4 3 [wid] 26 =2/l . g0

x4
¥
)
Minimum|3./{-310 |.b1t/0k 9 k200- 3 M37]- |- ¢|. 7]l
Maximum [ 7@ Jn.s{2.91[2200- 9l g Maol 1 v 17 7] 3]

Notes:
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Site Susr r s1de

Yakima River Fish Screening Facility Flow Measuremenls

Forebay Elevation

_zzng

Canal Flow 1275 c&o

Datle 54// &&

Pearsonnel MZ:‘A»L_

Screen Diametpg/(in)
Screen # 1.5, #2- Exposdd (in) -
Submegged (in)_ /20"
Tirne Start] /6 18H <. 16 18Hr-., /& D6 /rs, | /62adrs. Hrs, (635 s,
TimeEnd | [b*XHrg, Laafes. (3] Hrs, 1| JG3IHes, , ‘/(A/aflr;.
) )
Location 1] C L U C L U C L U C L » U C L U C L
Depth (w5 0.2 (823 ||y 0.8 (&in (250.2 (923) weN 0.8 By |LGEV0.2 (g25) || (8d08 &Y%
Vector S A FV Ik Allts FAJ-vIRA|fpSFAT-vVHAI#S FALl-VIWAIpS [-A -V Ik ATIHS FA -V + 4
1 7al2 <a .5 |Pul=slyy1o w32y | 8 1|3 fn2l/ g || 2],8].2 1.3 -4101 )0
2 ez y Lyl F3l s Eafitala L3 1.2 {|28]-/ |o |© [|H0].% a8 l-12].8 | o
3 3slo 1.3 ot .8 rGfrel.2jj#elz -3 e | I X3 T N-) Nyl a3 L2l q~2lt 1o
4 gy F L2 e | =Sl [-3{[~6l-:2].6 |,8 (282160 [|32].20,6 1.5 |\ 34102l
5 il a2 2.5 a9 te3 o Huf -sl.? lo ||i2]-.2] -3} .8 |leaj-24]./ |0
6 byl be 03 Ho J', "e lé’ "2 3'9 (A 4.L n? 18 ~J3 1.0 Q ‘/1[ "{ l; /"f 'n? "/ (<)
7 3,& 13 IL[ ,5‘. /.7 —:’.i o 4,01-,21,2 /// ,,?.o -.3 /'8 0 3/? -2 "'( 16 r‘ '/ ’C" (@)
8 46[-3] o [Le ]l Ce]-.2].21-8]|{36l0 |O %__ 2 e l.31e |Hly.el-31 .51 2 128} -.81.019
9 38le |,/ . 6lnol-2[ .2 - 201y (0~0 ] ,210, Ml g-1 e |12 él-2l .3 )5 Ve l-z | .21 €
10 3'? -/ 1] ¥ 6 ~4,31.8 |-x~]lvlo |.2].3 (24-81/3] If?'(‘ -4l 21.¢ 1,871~ 4] 4 o
Averagd 4.0 061- "] .691 [1edl.s2 |-Gl =2 {.13] o5 | ~17]|. €8] |L-67] .5 =58] O ]|372¢ O |-42|.?511y.5 $Lol-$7
Minimuml|3.5 [-.3 [ | .4 [.6 [z -r/-9]|13.b]--2]-6l-.cf{ o] ./ |-/g 2.2|-21-20 .Sl .. e7]-21]
Maximum| 7.6 .4 ] /)29l e3] 1] -2 {14 elev ] 3110/ 1281 22] -/ g2l .91 -2 193] s.2]--71 2

Notes: ‘)wa vealfumed lm?
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Yakima River Fish Screening Facility Flow Measurements

Site Sy uuy Stcde Forebay Elevation 89 7. 0 Date 3//’/35
Screen Diamgtey (in)____~_____ Canal Flow___1275 efs Personnal m‘___
Scresn # T8#2-X5 Expogdd (in) ____~
SubmeyQed (In)____ (107"
Time _Start| /272 fs. | 238 s 1726 (fps . | /16 rs.
Time End | |342Hrs, [F43 g LA3Hers, L1232 Hrs, 1
¥ q_}? %
Location u_¢ L Uu_ ¢ L U Cc L Uu C L cC_ L u ¢ L
Dopth  [e/8) 0.2 (51> || (oo 0.8 &) J1r$:8)0.2 (523) &Y0.8 (8/1) 0.2 0.8
vector [¥S FA |-V HATS [-A [-V R A]l&5 [-A [~V + A |-v A - A A 1ps LA v 14
1 L-_B A ‘Q L |~ 1,2 O 41‘{ ‘15"'3 /;0 /02 "3 I& 13
e Dyb ol sl 8o l-yloyl-/ |28 ¢T6 | . Z|[I8]~3] S5/
3 IsTF3 4. L |l j- S (M2 e N3 2] 2]-8].3]-.3
4 2y f~al.3 18 [o [-a]l.2] XRIBIEL ISR
5 3,0 ~ 4 v 5 IB ,; ~ 6=} ./ 5,0 A=t A J:‘{ 0 1, o(
6 Byl~3t.qlnelfrol-3]. 3.2 |[aafkal~ali/ ([ -2l7 [
7 231~sl.21.¢ [ al-yl-2l 3 133y =319 [ [rqls LY 1.2
8 |28[-e¢l 9 e |l 2l s 3 salzol /&8I0 7 <28 . ¢
9 3:/ -'3 'J /,/ 3_‘1 b-‘ I'S /06 /ylf '7 0 :L /7'4’ -'8 ,'2
10 Joa)=6lafl 8]t edryl a2 Nl T R]IEE = T.817.8
Average[7,091.39 |54yl. 95| [as¥]. 13- 23 |.«o | [3.82] . 2902 1. 98] .43 25 T- o] . vy
Minimum2 Y|. 2 |-.9].6 ||-22f-2/]-4¢|-. /|3 /] 4[-3] . 21{ -S| o [-20]-.
Maximum|3.$0.4 | .2 1rr syl 6l ST éllzolrol 317 329 7] 2 [7-2]

Notes:
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Yakima River Fish Screening Facilily Flow Measuremenls

o€ 3

._Sll.i_.Sh #3 7.3 Forebay Elevation__ #72. © Dan K////&’(
Screen Diametef (in) - Canal Flow (R, L. Pemonﬁel'%e'dt-
scroen # Eish &/w. Expogfd (in) ' o 877, 0 Fivh refiurm
Submefged (in) %J' '
Time_Starl {;QS:H;;. 1308 Hise
Time End 1209 Hra 1309 Ars
location | U C L U _Cc L c c_ L cC_L c
Depth__[(gsb) 0.2 (833) q%m 0.8 (31 0.2 0.8 0.2 0.8
vector_|+S [-A |-V HA ~A |-V A A A A
1 9 'f IL @ a // '/
2 ) l‘ ';5. l/ J'f -'/ '8 l/
3 hyl.plvlo |layl, /=S ma
4 W |& ofa [-e Ji 0 |~3]1~/
5 H.3l.el,¢6]10 Jl2o0]lo -2}~/
6 yal.sla], b6l ~ela
7 .0l . 7]~ ! |1l elo Y 1~A
8 ‘j.Z l.i '3 p’h ,.’- ‘-1 "( Y
9 l’" 16 1% [} Q. /] 0 |- 2 “t/
10 7.31,4°1.8°1,1]12.¢] © {-.5]"
Averagel 9451 SI[~ 4] o5 [228] .or[.14 - 1t
Minimum| 3.8~ |- .6]-2||2.0 | - /{61 .2
Maximum] 441 -. 8]1-.3] .2 {26l . 2] 4] -1

Notes:
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Yakima River Z sh Screening Facility F>

Measurements

Site Sunaysede Forebay Elevation J Date 7,
- " Screan Diameler (in) - Canal Fbwﬁfﬁ Parsonriel CM fe—aii_
Screen # [.§. - XS Exp"%Zd in_—____

Submesged (in)_f20 "
Timo Start| /262 Abc 12€24es, (803 4es. | __77_;’3"3"" ] ¥/o . __5__:7_#_/ 40 _the
Time End | J8O( His. | B8 Hrs . (BOB Hrs, [£0A Krso 1B(& (818 Hrs .,

(2 (BT o
LocaﬂonUCLiéJCL Uu ¢ L u_Cc L u_¢ L u ¢ L
Depih__ {84 0.2 (pis) 08 (6/) |[C818) 0.2 (63 |[Cuon 0.8 (81 v 0.2 () | Tem 08 Gom
Vector |+S A |-V [+ Al[4S A |-V KA |[4S |-A |-V K +S |-A FV A |[+S A -V A l[ss[-A FV FF

1 6l 2 Lo e LiFl-io6 1321=ul 1 |, M8 e bellao k2l g Troll 31040 [-/0
2 Z‘L[ '13 12 1? ,_'é Lo ~ bl A ~21.2 :8_ o 2 |~3 -y 2./ "L_‘} o -Ll, 2|0 |~-2
3 1§ (=210 )8 |I=¢t:6 |51 1230-3).9 2.4 f0s |-8l22 25/ 1.21 2] . 2]-30~¢
4 2"’ S2t.6 {102 0 .2 -8 il | KA LY N ) Llrel.vl-9 E_l:( (AL, ol | Xl FAVA R A BN
5 ,‘i ~H1.6 /'_3 13 ’ul “./ "“‘/ A/ =/ % /L v A 4 1=/, M‘[‘ 03 0?‘ ')i A -l" -'L
6 R2[~gl.s o)yl -8 F2|P#lo W/ 7 L4 elehallaal=al,t 1Ll 22/ .3
7 _j2tto [n2fr§ e lnyl-rolGll2.5n3l0 |-V 21.c]~/M7l1Z31.71.21.91 0 27 [0
8 2% 1 ST e P § S IS O YA | PP T S R | T T B T eI B R T U blo .2
9 2010 11, /1e3 (1= .F221~8 |[1e]-y | ]9 I 3]s .3 F.81{2e]lo [ 2[rall 2]/ [,
10 se= (1 31 8o Jasl-2lo Alal-al a3l ¢l.2 ./ [=,d[73E 2.« [7.01[70 o/ 1.7 —,_ﬁ
Averagel@ 12 lys7|~e/] .78 (.10 1293 k.09 [~ 5] [2.06] 20 [ 39T 831 [ .37 F 97 /3 i) [a 7] 20 o 77] [27[~9soz]- 72
Minimum|/ 6 | o |-r2] .3 | -4 [~3] .7 |-2||r2] o [-#7].3 -4 |-r.5]-. v 73123 ~2|-81{./11-91-t6|-v]|+&
Maximumi?.7 | g |0 1,8} -#l-20e2l-gll23 s . 2] +3]|L 2 2] L 1- 3qyl.e 1=V r2)lr0]-1] ‘4l .2
Notes: 2 wea ust fuawatt  Co ol ~fw;) brausze ot T.542 GA¥ ), v

ke M(mmf TS, “"_',
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Site_ Susrery sl
Screen # TS24 -XS

Yakima River Fish Screening Facility Flow Measurements

Screen Di

Forebay Elevation
Canal Flow

elgs (in) -
Expodd (in) -
Submefged (in)_z2¢”

Date_

/&Y
Personnel ETHN_

Time Start | /818 Hrs. 1818 H#rs. /828 Hey | | l
TmeEnd | 1233 Hes, Afrs, 1430 Hesy 1
© ( Xy
Location | U C L U C L Uu ¢ u c¢c L |fuv ¢ ¢t Uu_Cc L
Depih _|(5/8) 0.2 (813 || 76/50.8_ (/1 [1Ck#) 02 a3y |[Ter 0.8 @) 0.2 | 0.8
Vector |48 I-A |-V +Al[+Ss |-A [-v It A lltS |-A |-V RRA||+S A |~V +AI| S|A | V SjA|V
1 vvl=e - LA IRolol 9 by ||bo vl .v].8 ||.8].201.6].8]
2 13al-¢ | FEFAANAC | R EIEFR AR A IAB A xS
3 e Lol 3l sal-rias b el el 3L fu3f 3], 5
4 vw2d.2 laol . Z|lag]r.ol 4 F31|36].2] . 81.21106]03 ?;,_a_
5 7.0]-, YN TYX -2 A B | A P sl A | Y I Al Y
6 3!6 "i ' {¢] axl.8 3 v ‘/l?""? .. A 08 1 6 =28
7 9%/10 B/ lol-8144] .8 —f 321,3 bl . 2llrylbel.? -2
8 1 %S l:‘_ W18 1.4 -d:l 35, AL cl.5 48514213 -2
9 5,3]|-.0 ez =8 sl ol 2]|tD |08 .8 (-6
10 4,6 "ILL_'i Y/ B 2 wy N ﬂ 2l.3 Bllel .31 .84
Averagely./S| 38 |-.23] .94 W-ﬁaj—.yo - 13.9] 12 | =61 ]. 72} |1 23] -102|- 4516
Minimum|2.2 | -2 GSll.glbz1-91-.21(231-3]|-r0 .5 || .6 |-1¥]-9 |-
Maximum|5:3 | /7 73\ lz 8l /-2l - 2 [481.7 | -3,z [so]-3]-.S]r2

Notes:




APPENDIX F

WAPATO SCREENS RAW DATA SHEETS

Appendix F contains the raw data sheets for two sets of flow measurements
conducted at the Wapato Screens. A complete survey was conducted on August 16
through 18, 1988. Three Yakima Indian Nation net pens were located in the
screen forebay during the measurement series. Page F.2 shows the calculations
made to position probes at the proper measurement depths, and the distance
between the probe and the screen face at the measured depths. A horizontal
probe support the length of the distance between the probe and the screen face
was used for measurements near the face of the drum screen. Raw data for
measurements in front of the drum screens are found on pages F.3 through F.25.
Flow measurements in the entrance to the two intermediate and the terminal
fish bypasses on on pages F.26 through F.28. Flow measurements in three
transects across the separation chamber are on pages F.29 through F.31. Flow
measurements at the face of the two traveling belt screens in the separation
chamber are on pages F.32 through F.33. Flow measurements for the Tfish return
are on page F.34.

A partial survey was conducted at the Wapato Screens on September 8 1988
after the three Yakima Indian Nation net pens had been removed from®"the screen
forebay. Measurements were only taken in front of the screens. Page F.35
shows the calculations made to position probes at the proper measurement
depths. and the distance between the probe and the screen face at the measured
depths. Raw data for measurements in front of the drum screens are found on
pages F.36 through F.40.

F.l



WORKSHEET FOR DEPTH DETERMINATIONS

]

Water surface /

005

amman

0.2-3

A
<7

AS

85

Forebay floor\

.IJE Le.’oua,\:—
34189
Lol bl 939.55

g

-t

Watn J:,a

Drum Diameter (D): 18734 SIDE A
Radius (R): ﬂ
Exposed to air (E) : 38 3 N
Sumberged (2% /30"
005 Z. ¢.5+ Al =(E+0.05Z)-R
0202z _2.0" A2= (E+0.2Z)-R

050 z: 5,07

0.80

0.90 Z: _ (170"

Distance

0.05 z:

0.20 Z:

0.50 Z:
0.80 Zz:

0.90 2:

A3= (E+0.52)-R
A4= (E+0.82)-R
A5= (E+0.92)-R

Z:_t0%.0"

From Vertical To Screen Face

RB1= 9.87°

R-B2= 242"
RB3= Z.183 °
R-B4=  ZF.247
R-B5= 39. /N~

F.2

SIDE B

3.5 Bl= (R"2-AlM2)205 7<./3
20:9 B2= (R"2-AN270.5 El 5§
el?& B3= (RM2-A3"2)"0.5 F/ Q2
S¥.0  B4= (RA2-A4NN5 Lo, T6
2L0  B5= (RM2-A5"2MN05 ¥Y. 8%
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Site

(VAPATO

Yakima River Fish Screening Facility Flow Measuremenis

Screen Diameter (in)

Forebay Elevation
Canal Flow

Q3¢ sS

S

Date K//&/%
Personnel ‘)

Screen # ﬂw;:‘ ¥z Exposed (in)__ ~
Subinerged (in) {}o "
Time Statt] 8432 {“‘ I8s2 Aps,
Time End ARSA Hes 2858 Hps,
Location | U (&) L u_() L c_L U _Cc_ L c LU ¢
Dapth 76)0.2 (923 _gma 0.8 (2 0.2 0.8 0.2 0.8
Vector [+8 |4A |-V M4 tA |-V |-4 AlV S1AlV A S1A
1 Y JLM_oﬁ:, '5'-'6’ ol =3
2 Wll=R]=4 % A R R RY
3 _ ol.8l.21.8& 1o (10].Y
4 H,! el y]j23l~ylo ] o
5 ﬂ /o" 4‘{ ’l’ u 4.5~ L; -1/
6 9, b___Q o 1R (22 l-e]-i/].2
7 v 45‘ 'l 241- "l/ '3 -
8 ‘A ~& [~ b _/i L31,6] .47
9 ‘léiéz AR A | XIFER '%_
10 c 1 -03 “ll /I? lf o /1
Avera 91.22]-.26] ~ 22| log Y] . 22]=94]-.29
Minimum|z./ 172 1- 9[- ?|{rv]=8T-ro]-4)
Maximuml,/ [ 2.21 .o Bl2.a /] .3
y * Scase - 03 ¥y
Notes: g, 2 Yis S A /
0.8 %10 45 A
28 %)« -a

K Fobe malfunclion i
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Yakima River Fish Screening Facility Flow Measurements

93459

si | ~orebay Elovation 455~ Date y/é/i z
Screen Diammeter ™ — Canal Flow /@ <nfFs Personnel (-/b-' [F.u)(
Screen # WL‘WL”_ Exposed (in)

—— 0.2~ ay .-
Submerged (in)_2/ " 0.8 1 %.8"
Time Start] /0%72/#s, 0¥ 7 45 10 €L |drs, | J5¢ s/ 1/0/ s, //0f A g
TimeEnd | /0 1054 Hre 1089 Hra. _105% ies. LS Hbs [145 Prg
-{ (3 '.‘-) (3 tﬁ
locaion ] U ¢ L _llu ¢ U ¢ L Jffu ¢ L u C L u C L

Dopth | (916) 0.2_(32%) | [(s0) 0.8 » GI) |{ (18102 (323) |{ol) 0.8 x{en) |[(8) 0.2 £23) ||[®e) 0.8 £ (6%
Vector |+S |¥A |-V |- +S BA |-V |~ +S |44 [-V |-A |48 BA |~V 4 |45 A -V -Al13S l4a |-V -4
1 "EIIFIE | R PE PR A | 5 A DR S | 1) O N B | O IR S S | A G . T )
2 /.6 A 1= *-. 41140 Jdlo -4 =/ A=, 81~/ 9] /'?-ll 2 lag |I=r1, = 4 |~ A £.L| ~G61~1 10
3 "J 03 /A 1 o) '; wB M 4} o] ‘/""/00 “Izb": /lé ' R Q d ‘Ilb ' 2 S JZ;Q_:A 1’ "a'/
4 el 6 < = U0 1o ‘2 AN _/_'I'OA PREYA A1 B 1wy .71-510 |o
5 - Al lalo o Falfepl 218100 Lgl-l o | g [1-23].4]-tA]m4l|2.1]-.Blo | o
6 Tl Frs - ellzalec 1o 1o |leal ot lsap . 81{2:31-,210 |=o/|[-1-#) o6 f=eb =2 liGl=5l0 O
7 il ek L To mo |- cel-ri-7|réelo 1o | o||-rs] 51~ ti~ylR.olmulo o
8 =/ 1o 8 rals{ihxl 210 |0 1T ~ =11 1= 211 LR /1o 1o -l 9 =gl Fl 226l 0 I~/
9 -/'0;}“/'5.’15- /010 |o ‘8 ~491 & "Li -3 [ S K- =Lkl "A?‘ ~3 2.1""7 0 I~/

10 ~/. 4 07 ol ]t KA AN o]/ 4l F ~.H "Z LB1=. 2./ L /i3] 4 0 -8 Bl ¢yl=-871 @
Average] /23].57| 32| . yY] .26 .0/| © |-93 ;qu_,_& 113 .55 1153 - 19l501]. 091571 461467 . Sol(2.01|-.59] ¢ |.03
Minmuml 76 1.3 1271 o 1> L=l o L& 2o l=rol .21 3 |[vo]bl-s o Jlr3l 2 { .31 2119159 ] /10
Maximum]-.8 | -8 1r2 1 e J[0.3] 21 0} -9 1|-23] .2 79l .21 0 1 dlsglrolr71-9 11291 ~¢]-2 ]|/
< L 4 A 4 N »
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Yakima ® er Fish Screering Facility Flow Measurements

G353
Sile \Uolpu‘fi Forebay Elevalion ﬁtzf 1 Date 3/“/33
Screen Diameler (in) — Canal Flow__ /250 eFs Personnel | CAE/E Ll
Screen # Z CZ 1 Exposed (in) —
Submerged (in) __y7/"
Time Start] ///4 %3 - LY s A3 Hrs. /2 Hrg , /(5% frs. /1Sb Hrs.
Time End 1009 Hys. 118 Hrs A% Hrs, /28 Ars 108 Hys. ( 1306 Hrs.
1) (F BN
Location |(U) € L u_o¢ L U _(c._t g_’u e, L u ¢ (L TR
Depth__¥gnd 0.2 (323)x |1 @Iv) 0.8 (21 x |[(210) 0.2 @a) o |[(B10) 08_@Nx |[Zie) 0.2_(BI3) | [ (B/50.8 (Pl
Vector S H#A |-V {-4]I+S |#A |-V -2 | &S [4A |-V ~A11+S HA [V 45 [$A |-V [—2|1¢S [+A |-V L&
1 2516/ l-f Ml.q91.4 }'f A= ‘A éd 21,4 1LY L2 K4 i8] e R145] O
2 J'f‘ v3 'IR 4] 2.2 l? A lz 1"'- :,s- 'b9 '-z a?:f Q‘ . 4 "4,3 (Y na‘.‘[ 03 ", XA 63 O
3 M 0" "|6 12 ,7:3 16 J; 1? 54’0 '2 ) ’. '.3 :1’- 4 212 /'8 Qo ‘J "{ Id 'ﬁ ! 0
4 21‘1 12 -/,d ’/ 3'2 o 52 13 ‘7:2 o |- . R 2.0 -‘/ , 4 (o) /!; =/ ]=. aj- I.‘( 2], 4 o)
5 "ﬁ 0% ",B ‘l‘ "% V2 |s o , {] J ~L{l* "8 21.310 1 = :!‘f o {6 13 a_’- o
6 LAl ST-ft Affacol IV LT LA 2.2 2ol 2310 Lo |[lel-3F. . Y|l .71 .40
7 ‘?!S~ IL,L —1’ 0 1‘3 o[ "I[ Ij o s 'gk .3 Jol.3 2] O JS el T I X ,9 .7 '} Jo)
8 2A].3 ',9 A2l 451,91 51 08 5.l e300/ 1 0 fle 1-.51.8 Ly :/ J 1o
9 2el.0-20 193 { A2l 2=l sl 2sley [yl o | A-al=/ eI/ .7 [.3] o
10 ,?,1 'j\ "'IB 0 113 o [ /.O 9'3 13 s ;3 ,?;_5‘ la :/ o ,’131 4] ‘l, p.s. /)/ ad) "I/ -]
Averagel 35182 |~y ||204].321-Y2 |<42]|2.12) 20 t79]| 24| |2.29]. 3¢ [=39[~5] [.9¢ o 3. 25 ¢y s 28 =98] ©
Minimuml 19 |- & e~ 311,21 o [=2]-glliclo I sl 3l[r3] 2 -/ [r [~ 3] ) |=e][.9 =2 3] &
Maximum|2.2)- S )/ | o |[2.6{.2 [-./] ) |[a2]¢ 141 1-2][29] %10 3](2.3] 4.C [-.3 151.61 /1 ¢
”* X * " s
Notes: ”Z (XA )' {nm u/ﬂsfvﬂ?m ea@‘ of fmvl/fﬂf Scveen,

Vp O L

Joam.!ﬁ(jm ‘ .
tl} IS .L / [vn-. b;_r’.\';‘,‘ r!((/( '-’[ fratl’/' ”/ seonen

€ Fobe walfichron )



Yakima River Fish Screening Facility Flow Measurements

9°4

G 303"
Site \Abpaﬁf Forebay Elevation M’ Date 3//6/)?
I Screen Diameler (in) — Canal Flow /850 e Personndl CK-Z;/'I(“
screen # S¥L X S Exposnd (in)—"
Submorged (in)__{ 7/ "
Time_Start] /36 475 (35 Hrs. 1Y Hrs 1YY fre,
Time End LT ; /1% Hrs, /48 Hrg. ) YR Yrs,
“1 s
Location u C L U C L U C L U C L U C L 1] C L
Deph [ 55) 0.2 (823) 310) 0.8 (&) s |[(66)0.2 (82%) (@ 0.8 (81) w 0.2 0.8
vector |46 |+A |-V [=AJI+S [+A LV [-4 ||+S [+A |-V |-A |ItS HA |-V 4l S| A |V slalyv
1 'l?‘"l@ "'? 1 b di2l=yl./ 10 /o106 1R M"o’ o2 ""[
2 RIEREA VR | PR EA I IV | IR DX A BYA WA | E 27 A W Y
3 (23— 3 L |[eel-2l.9]lo | el-s] .5 F){ed -2, 7]/
4 L=~ lasl-al/ 1o V.13 2] sli2al-2l0]0
5 Lok 25100 4] 5] 2l 0 -6l 8l .6112.0]-. 3 © |-/
6 /'3-'5‘”"3 Nl | F N - al .2 L MY 'i’ A -?Jo'o? L 1o
7 B B A | FE1 BN PN P | VA EE 1 2 | N EWA IR A DY
8 LA e -2~ 212.9]-.vl.4l o LRl Ol -4| 4]|2/}-210 )./
9 ixa "lﬂ":é I? /'8 - /7] O 18 7l I‘ 241~ 4 '3 ~, A
10 Wl =]~/ 6 .2 2.5~ 4 /] 0 Y. d L7 IS P A/ ”l_; Q ./
Average - ST+ 48 =gl [2.26]~ 38 [-2sT © | [35 =45]=s?[-4/] 2.3~ 2L]-.
Minimdm (/=18 2-t41r6l-G6{-Y] o ||.9|-t0]- 99|19 o123
Maximum| 2.7 01.2 | #1291 - [ -7 olrol o~ 1-.¥j{36]l-.11 0

%
Notes:

(I > 2! fremn ou by vigif
;/ ‘ . -l (‘~) - t 'f s"ﬂ'all”“' (.' "‘n s @,

L -
o) 2 P'ObO Mal{unc*lon .)



Yakima River Fish Screening Facility Flow Measurements
73y.535”

L74

Site WopAo Forebay Elevation. 8447 Date 9//&/8&
' Screen Diameler (in) p— Canal Flow 1850 c¢& Personnel _C4; ) €1y
Soreen—+# |%? Exposed (in) —
Submerged (in) _1 7"
Time Start | 2 2/2 ¢4 s, 12( /b, { 1231 s (3¢ s, 1240 Hrs . TR
Timo End | jAA& Hre (325 He e [ 1286 Heg, | 236 Hrs XYM, (P </ Hrs,
Location (U € L (U) C L u (c. L u e L u ¢ (- u ¢ (v
Depih [ (5% 0.2 (820 w || (B19» 0.8 wemwk |[Gs 02 Bk |[(3) 0.8 xeNw | [(516) 0.2 wl928 | [(85) 0.8 K57 9
Vector 145 4A |-V |- 114S HA |-V -4 11#8 |#A 1V -2 11¢S [ A |-V |—A[1£S [3A |~V |-481i[+S |+A |-V |- A4
1 /12 o =3~/ ]lnotZl o O L8l el-a]-/ sil.?2lolo Ll olo (e 1?‘ 610
2 2.3 Al al-allg a2l o | o |4 Gl~fl=/11¢6].8] 0 |o I|l1u]l . 5o lolle2l.0]lolan
3 b Jo#1=3]-21{2. 27310 |0 ||/8] 80~ 2|~/ 14 ¢] Zlo To (1Ll e i~ (- (lles].5 oo
4 2.8 1-2]-. 21165172 .70 |112] 6l=2|=/]|lc2ls/l o]0 Lalelo 1= (||58l. ¢l o] &g
5 2.0 '7' A'L/ ‘;[ 6!? /_2' o o /" l‘ "II -ll _44] J_? Q 0 /‘6 l‘l =,/ —‘/ 612 i; a 0o
6 LY a3l e e ]3]~ 6 J[/6 t.g ~31-/|16:817%06l 0 le |18l 810 - ¢llgl . sl ale
7 20 Bl -/sNeudratolo 147 Pl 2l~/11g. 0l 710 o |[nel M olo ll42l.seo o
8 4.0 DB = “,( 4 /-3 "ol 0 /lé 16 =~ 4= 2 4 Lol o o !? l?‘ i --%_ M’:S (G i~ o
9 hgl 8321680/~ lo lLeliel=2kz)ledl Flolo Ia el 71-¢ . elolo
10 2. 3 1-,3 “'2_1 ljlb‘ /‘1 6 o L. 0 o?--'L".R ‘l 15 o |6 /'8 616 |-/ ‘;3 0; %l
Averagel). 82| . 7/1,26 1, /51159322 ] .0z o |]reAH.Lol.23).s2llp22.92.0 6 1o V[r3/].52] O T.o8][ce?.&f]01] 0O
Minimum |#. /| 6 } 2 |y M30fe/[-tlo |2l Sleo L.t Hsel 9] el ¢l vlolollsc8l.S1olo
Maximum|2.3) -3 | /| .2 Jlegle3] /] o |J20] .2 1.9yl .2)6.c10 -5 o gl a1 o] .21{6él- 1 1 1To

Notes:
Y AR TN f
N (R ATt
C L
‘L” VY l' (.’.w l".-.(. (.v'(~

® F'Ob( W\Al Fur\c*llov‘n .)



8°4

Yakima River Fis! Screening Facilily Flow Measurements

Ze e
Site Ulal’ﬂ'{v- Forebay \levation 5 Date %/’G/H‘
' Screeo Diameter (in)  — Canal Flow  /g8Soefs Personnel 3 /£
Screen # J8#3- %5 Exposed (in) —
Submerged (in)I
Time Start] (228 /4, 12,38 105,
Time End [aHAH s, 1542 Hrs
Location | U () (L u_(C },@ U _Cc L U oc; L U 02 U 0(; L
Depth  [(gis) 0.2 (823) |[G1e) 0.8 3 0.2 . . .
Ve:lor :% +A |-V |- % {A |-V I~ S| A \' S| A \'/ S| A S| A Vv
1 ,l;‘ -2 Q 2 ~7 47' "A/ 0
2 /46 0 ' 2 '/ _éﬁ g 10
3 /1Y /]‘ 21,/ 4'6 Ml 19
4 /b 21,3 1.2 ) 410 10
5 /OE l/ I/ o’s '/ I;L‘ o e
6 /'? 4.2 o/ &. Y 1o 1o
7 /el ol .31/ 16 .30
8 1,2 l.f- 3 4 "? Y10 1o
9 51 YA WA | A B A BV I
10 H6l.3 1.2,/ 4.61.4Y1o | @
Average|. 55| .22 [321 |~ /3] 6.28]. 42| .0/| O
Minimum|z.2 [-.21-3 |-21l&2 221 | &
Maximum|z g | 7 ]-/ 1~/ ]]68].9 ; c:

. YD R . ] ' o “
Notes: (‘(,\,(ov,:'/\[ l*l"“, LR 2RV R G
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Wb Kie

Yakima River Fish Screening Facilily Hlow Measuremenls

FIAST™
Forebay Elevalion &5

Date -/ - A&

Site ehpde n Diameter )  — Canal Flow__/ 650 ¢4 Personnel 3.5 =k
Scmmepn Fish Refurs Exposed (jp)__—
- Submerged (i) (00"
Time Start| [3/R Hrs. (38 Hys, /339 s, / A
Time End 1322 Hye, Hrs, (332 Hrs, >1333 ra,
-
Location | U € L u ¢ L U _Cc L Uu ¢ L C u ¢ L
Depth _|(g1s) 0.2 (82%) |[{ (B 0.8 Cwn) |[Gnd 0.2 (8239 gr) 0.8 (8 0.2 0.8
Vector |+S [+A |-V 4 IS [4A v -4 [+S HA |-V 4 1lts [sAa [V 4 A S| A
1 r@lo J.21 f1165~2. (1o |(L3].2].2a /|lale o]0
2 1910 1=/l eflo 1o To [lenl=ul 71, T 1&4 o .71
3 Laf-2]. 1./ e2l=3]- /o 2al vl (|22l e o
4 Al el alolo st 2l r L7124 o o
5 L2t 2l lleel~yle | o [[23] 3] /T (|23 el-(]0
6 /" l/ 'z ;/ 6/1 “~, 0 o .A. 11 ll ‘( 112 o 6 o
7 2010 1./} /l1G3l-21=/lo |23 3. ¢l 712310 e [0
8 O ) 12l offZz2l e [ O lo |2l sl Lot el~ile
o Ll t2xl,/llgol.aloe o ol 2l (]2 . |o
10 Hl.2l.21. 21-.316 o 172 [. .7 L2230 ]=7To
——AveTaqe[Z. 2 OG- o7 -/3 ,é/ Vo S 28l 11224 o [.01] 0
Minimumfy. 6 - -2 |- /1162 -%T- /1 0 | [ eqlm ol 2 o /] ©
Maximump. &4 | . 211 | o 20| .2] ./ 2 2. s gT- /-7l e ]
Notes: ¢ ¢ '
otes L Sef blﬁm km/‘,(f b £t i
42 Set: 27 fom heed 5 &<k Netuw,

T ehiy Stcnno
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Yakima Rive Fish Screening Facllity Flow Measurements

Iz
Site Wap.do Forebay Elevation Date &~/ 6 8
t Screen Diameter (in)_[6§ "' Canal Flow__) 950 ¢¥» Personnel
Screen # LY Exposed (in)__ 38 '
- Submerged (in)_/ 30"’
p-18-88 B2 88 &-(8-5% &-r72-58
Time Start| 0836 (/s | ) 102U frs - . 29 ez, 113 A
TmeEnd | 0RY/ frs, C9e s | 1331 #es. Ty H20 Ars.
tocation ] U ¢ (L) u ¢ (L u_ ¢ M u ¢ (L THIN u ¢
Depth | (%/8) 0.2 W&k {lcei®) 0.8 ' %7.05 (%) |l@e 0.5 (413 #3) 0.8a &) |l(g220.9 (@6)
Vector |4S [$A |V |- S kA |-V -4 |[=S [+A [Av =4 |HS KA |-V -4 [[4S [-A [+V i} +S |-A 1V |4 A
1 A el P OV | 263 /R I I | I R | Y I SR R ) B e R Y-8 1 ) A YA
2 /’2 Li I/ hat'} /D‘/ Lé '[ 1[ X M-l 3 l'g ¢i =35 lb. Y Q0 A% ! et .ll ’
3 yA " =L 1= L& t‘ l/ ~/ J M -3 5.4 P N BN & O(D-n.s. 4 [} I? et - ] i !
4 /10 !_A -3 /2 1? '/ “'/ L?‘ o 1.1 1.6 ":3 = N _-5. ol 'A '?' -J.g_ﬁ 0 :
5 Lol.ol o 1=/l 3 1o L/Zl1dtslyl-eflcol3l-clo fl.a1-0] O).8 NIk Frme
6 L/l st al-dllsl.2lo ol sl l-2llt2le FitE Llsl o %_ R % INEN,
7 /'9 A‘)‘ '/ = Jo2l 310 ‘/ 3 H “A; -3 h2 \5- - 3 'n"l 737 [« I I (] .Aq 0 ‘
8 S e = 21= 1Rl 1o {18 1 &= 51" 2l e el Gl-e ]l o l-Bll81-6) 0 |. %
) o Yl ENALYA R 1N L= Bl |-51-6 _Ll 1y -3 "Lb ) ~51 0 lﬁ _,_5__‘._& 0 Tg_
10 Lyl e Lo 10 Ly -yl Hle3le -yl Al wl-sl o L8 1L 715710 1.
Average|i-0¢ |.sY ezl 0? | [~ 2] 66 -es| o 1173143 |- Yol -pC} | 115 .ss|.y8l -3¢l [-sel.s1].e>].221]-92].6 .84
Minimum|z.p {5 |4} © AN IR R 1 $l.z1.31 Sl.dylo 1 .gll 2] 6 Wi
Maximomt 72 T 6 13/ W 7el Zlo | 195 -zl 732 .al.éj[-el-el-s 1 -9}1-9(.81 /19
k¥ x »w .
VS et oens in e wal 7 N ?”Z‘(Twm)
(4 ‘ - c , oy '
pors o tae wilc ap all o[98 wecsurencls we &L
{ren? 225 ~A +5

* onbe mal func



[t°4

Yakima River Fis- Screening Facility Flow Measurements

G IS
Siie  UknPhT0 Forebay Elevation =2 Date ‘8//‘/78’
Screen Diameter (in)__ (68 Canal Flow Zgn c.Z; Personnel M,[@L
Screen # _ /S5 Exposed (in)___ 38"
Submerged (in)_g 30 "
814 - 8% A4 (31-58 2-18-58 -/ 7
Time Start 1450 b, (215 e, | - 1943 Hrs.
-Time End ' 1YYS Hes, L1533 Hes 1326 thg, ] L4286 Mrs. |
Location | U (€J L v_/C u_C L U@ t J[u 79 u_C] L
Depth _[(€18) 0.2 (g23) |[(g0) 0. /" 18) .05 (923D 11(8i6) 0.5 (82%) [{§23)0.8a (5I $23) 0.9C4/3
Vector HS ItA |-V -4 [4S WA |-V |-4{|-S A |+V |-4 |BS BA [=v [=4]{+S [A [+V L AR][¥s -2 [+vV ¢
1 LELAa18 Fall.2]l.6]0 -1 6l [mul o249 e S 3 el A =3 ot 1.8
2 /'5_( '# ~§ ~a tL s o |,/ 1/ A CH B BT 1514 |=4 —,3 AR YN ‘9 ' VA Il ‘7
3 /'5, 13 -1‘/ "3 ;B '!‘ 4 -l/ 18 1 B o 12 "( =l -v’ L=, 2 I’ -6l O on
4 Lol 22|22l 2 10 1-/ [ oG] ol-3 -0l 3] 82 ] ] HCIIVRIN ~?*l ol
S fib 12in21n2sol.el./1o Jlvely mgloelftaly Fatoe s~ [l @]-elo .
6 2741 & EX5 OF Y | I YA I-H A | IR I O e X [ T I S Y | IR N I ) ~tlo e
7 ho 16 - °03 /‘[ '1 =/ "18 G M= sl=0 /'l 73 -13 _ll _;‘_;._ﬁ J1lud ' I —l? -l/ /
8 SAW A1 VI FANARY 2 I N P10 | I I B IR | A EYS A Y 817 6lo |,
9 /'2 A X7 m2|l22].é |2l 8]]. & - 'Kl LPY L "( 2, [ =4 ./ 1.0 Al Q lL
10 /'0 '& _'Er '03 ‘3 X 11 ’7 ’; i"‘ .1‘( .‘AL "3 '3 —"-’ :3 .8 l, I:O 0l=. 6 o i
Averagel/(91.sé).3/1.29 4008} b2 lsor |-obl[.63].uyl. o] -Collredl.v2l.2 ./ V[ .42l a1 . 1oyl [[29].69] 2 1 .53
Minimum 3___-,_2; ol.z281.71. wid AN RNA Y | N1 I 2lyla L9llslLT-41.%
Maximum{/. & o] .S |1 -2lI| 2] -7 3. % |[.2 slesl2fnsle YL 3ol e [xlrv2lio -7 70
*
Notes: X B4 * prohe malbancleon?
0. 2 g5 ts + A
o.2 g23 -V -A
08 s 45 44
0.8 &1 Y - A
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Yakima River Fish Screening Facility Floco Measurements

, G35
Site 2ieh Lo : Forebay Elevation . Date & -/6-58
' Screen Diameter {in)__((. ¥ Canal Flow S0 cts Personne! C!é@(fmé:
Screen # ]S Exposed (in)___3%
Submerged (in)
-1 -B8 8£-13-88 £-18-88 £-(3-68
Time Start] 1449 frs. 1449 tre . 1234 My 1318 Hes, 0843 Hrs. M98 K
Time End (M) Hrs, (M85Y Hre. 1239 fs. 13l Hyg, 084 Hrs, (431 Hes.
Location | (Y C L M c KW ¢ L Ay c L B ¢ L b c L
Depth [ 8(5) 0.2 (8§23 T 0.8 o V| Benis).05_ (823 | [[219)0.5 [323) e25) 0.8a (318) |K€23)0.9 (959
Vector [+S J+A |-V -4 1S kA |-V -4 j1-S KA 4V -A]|+S {+A -Allss |-A VvV |+AIHS | A BV I+A
1 /:d ,é '15-':2 8 ,; - 2= 5 Y -4 ‘Jo 7'? . G ,3 -y Hi-61 .41 "‘ 6| 2 07‘
2 /If 17 v,f‘,? /1;‘ :3 -/ . Shsl=y -6 [91.61-51 al=bl,3ll,4 [O]-0b i 12
3 /'J- 18 '13 -,2 /I3 18 _’/ '13 1.5. ‘b’ 'l‘l ’AQ /'1 '6 -“l -03 15. i ul LAL 'c = '( lg_
4 /'; '? "u)- -2 /‘l l?' _'/ '1l 'L( M-y -l /.9 -8 Y “.3 Y A1 .3 "?_— '< b-ﬁ '0 . 3
5 LY '6 -4 "li ’l_é G 0 '/ R Ve X L) /'7 '? ‘-8 '1? M=ol 2 .3 /'0 =5 | ./ ';L
6 LB e lo 3 el Blo o |07 Ly 2 a2 1.8 e[|l )Gl 3 g dt)r/lne L/ 4
7 ,'L '; _d “2 /l/ 'é O '£ lj- 0" ",3 _l(l /.8 . 2 [¢) _p"I S ‘-01; ."' l.:— lno ‘-‘ .l '
8 /'(I :‘! ':3 ot :‘ /(l o1 ' Y "'( - H ’“:i— 'oq '} '03 -2 e 5 70 I L, l-d -57 AR
9 0L -9 3 llaol 2l o EEI IS XN KRR TN EX A
10 /'3 o& b PP S /.3 .6 o i o or -5 'n; [.9 ,(‘ -,3 "‘3 BT 6 3 bW J[/ -/? I, ‘
Averagel;z4|.720] .4#] . 2Y) |r.a0] b4 r8v1.69 1. vol. 341 30 - SB| 81 |r21]|/02].62]0.1].76
Minimuml 27 Loe 1.5 | .2 |1-61.3 121,610 |- -2|l.Hl.s| 21407 91.g1-01-
Maximum{/6].8 | .¢ 1.2][-?].8 r9l-2 .21 .9sl el -91rglferl-71:21-9
Notes: et ¥ For Same UwnKnow [Cason-, 50107: ve/.m"/
. 5;; 4- Q’- — Vrve. W "-'-'cug‘ﬁd- wr bt of e vise!
Tou u/‘ e L g / yo P Y, ,,-,U d./ﬂ'(-,, fre ,.«tv-,«tuyu'(l:iﬁ /-/)I;“w,j 3
F//., /(3 Jw B ey 0 i% 3

(veos ¥4,

St’V(?/’ dt‘)

@

¥¥ proke malfy,f,o )

o ;d( NU thavae we Mﬂ&( WA r/”‘(

Ory 1 ien, Yo \I(Mb uM ')LU’(‘(*"4 w(

na e bt adae, U

woped Sowe K wd ol clecvicad inder k/'VN' v “\""‘%'

We uu'ho S .

'l\'



Erae

Yakima River Fish Scre nif Fadlity F lo Measurements

;’_;;(JJ"
Sien ((/a,gnl £ Forebay Elevation _MB_ Dale? <4-£8
L Scr eehiameter (in) |68 " Canal Flow__ | $50 ¢ Personnel (!é@&g&
SC/ran_#_ Exposed (in)__ 3% " .
Submerged (in) __ [30"

Time Start] (459 Hes, /45 Hrs,
TimeEnd | 1504 Urs, 1504 [frs,

Location U L U L U C L V) C L U c L U C L
Depth  [(&18) 0.2 (523 Gle) 0.8l )k .05 0.5 0.8a 0.9
Voctor |+S |+A |~V |-A|liS hAa |-VEFARIL S|A]|V slAlyv slA]lVvV sjalyv

1 AMARENIIEI A ALY,

2 4t el 3)=2ll-8].4l0 |-/

3 Lol olol-rllralq4lo .3

4 Ll s -alleel v-31-7

5 1 ol =l ?2l.e 1l |-

6 ' o L 0 4‘1 -3l 2

7 1lol el sl-allzol el= /.7

8 L1 st Al sl ol y

9 L1681 318510l 3

10 i oyf ot ]-n)le8l.e]l o7

Average .73 '58 -, 43 o/‘_‘ '28 S0 .05 408

Minimum{ , 1.y |-l 1|8 ./} =/1-.9 ]
Maximum] 2./ | .2 |-/ ] .2][~3] .6 ‘31 .Y

* a

Notes: ¥ P’J/Je ,'.ulluntlllnvl -7



4O

Yak na Rive Fish Screen g Faci ly Flow Measurements

G35
Site W3 22{5; Forebay Elevation  ¢3-475 " Oae §-/6 -§3
! Screen Diameter (in)__1t6 Canal Flow___(#50cfs _ Pursonne Qfﬁ,é_mén_
Screen # _l_ﬁ__ Exposed (in)_ 3%
Submerged (in)__, %o
Time Start] 1509 Hrs. | 1509 Hrs,
Time End 1518 Hego 1S15 Ny s
Location U L U L U C L U C L U C | U C L
Depth g18) 0.2 (922 {%lo) og.a &1 .05 0.5 0.8a 0.9
Vector 14S [4A |-V =4 ||+S [+A |-V -4 S| A Vv S| A \ S| A Y 18l A \'
1 cyl 6.3 =1 1eq.3 [~1]=
2 [ B I EY R | X I 2 Y R
3 /3612 1~/ 1Sl:4l0 1=
4 A 1‘ kR LYyl st ot/
5 I Sl l= 13151 2]~ S I S
6 T I I BV Y S A W YA
7 L. sl.2l- 21310 1./ |
8 syl 81,2l 0 t13l.4lo |l o I S
9 tel. o7l l=) {3l 6f /-3
10 Wl .8 '3 -/} 8 .81 O o/
Average|). ¥y .53 |- 251,09 | [1-35]. 481 . 02] -0
Minimum| ) | : S |-, 3 p~le31-91-.3
Maximum|/ 2] .6 ]-2] ) J|+81 - 7] 2t b
'3 »® x

Notes: proke mallawelicn €



ST°4

Yakima River Fish Screening Facility Flow Measurements

G3VIT
site Whoatn Forebay Elevation Date §-/4-~ 4K
| Screen Diameter (in) Canal Flow | 450 & Personnel (:5‘%(:““6
Screen # i Exposed (in) )
Submerged (in) [20
Time Start] 536G Hrs, 136 Hrs,
TimeEnd | 1846 Hrg, 1540 Hys.
Location | U Q) L u L C C c U _Cc L
Depth _ [(%(%) 0.2 (913 10) 8-8 A5 0.2 .8 0.2 0.8
Vector _|+S |¢A |-V |-A |I+S kA F-v [-A A A S|]A}|V
1 LRIy l=2llue [ .4 2
2 rrlsm L2 b= 2 ny ] s T- /1
3 2816 L.q -2 2305 /l-
4 /'} ;b. ;L! ‘.1 /Y 0‘/ [v) 0/
5 IaA s ,3 ~ 2174 :46_ /=Y
6 Ll 15 ]-.2 Ly | .5 o i
7 Lel e 3]-2leal  sf~rf=~./
8 le .1 .3 -2lls.0]l .4l ]0
9 Lo [ .57l s |-2|[ns].vTol 2
10 L8] .60 St~ eyl vl 1~2
Averagel/4 #1.5Y]532]. 19) /48] $7].03] .02
Minimum|/ ¢ 1. |-, ] ./ KNI
Maximuml/. 8] .6 |=5].2]|]2.0] C ] .2 &
LB

Notos: x Prolt' e (t,u\c(l..‘m- 7




91°4

Yakima River Fish Screening Facility Flow Measurements

FIHIDT
Site hla,aaf.a Forebay Elevation @4#FS Date §-/6-55
Screen Diametar (in) /68 Canal Flow gsiod:: Personnel!
Screen # /1 Exposed (in)__3§&
Submerged (in) /.30
B~B-58 - R~13-83 &- 18 & [+
Time Start| 1546 firs. 1§46 Hrs. 204 Hrs. 1309 Hrs. 0853 Hrs, YA .
Time End 155) Hrs, 155 Yrs. 1203 frs, YPOLITR ARSY [lrs, IHY ] teg
Location | U _(C_ (1) Uu_ ¢ [u_ ¢ (D U _C U cf_[% U c@)_
Depth | (218) 0.2 (32%) % 19) 0.8 _w (31 18).05 (823 ||(8) 0.5 (8e3 3)0.8a (8!8 [B23)0.9 (8!S
vector |+S [#A [~V [-Al[+s [+A |-V [-A|}~S |+A |+V 4 |{tS |+A [~V |-A|{+S |-A BV #A4||+S [-A |&V |+ 4
v 1Ly leelso|lzld Lo eyltnal -3 oy 2| [fels [zl oS s ol s3] 8-al7
2 /'-5. o(l "~L{ 01 &11 ‘:5- ﬂ ":', ",-3 13 ,’ -, U /15-‘ X [4) “17- [:‘/ ',? ',[ ,8 1.0 "-8 ".I .‘b.
3 el . & '-3 'L. 4.4 .4 -/ 137 5.2 .3 -‘:[ /‘? %3 il -03 b —II -2 0‘{ 1.0 "17 -/ |P
4 LL ol p 1,2 ,;_‘_:L_& ~ =l y lez =t /6] .2 213 Lbl-\6 '17_-_'_Q_ L3-8
5 "q lf Q =X .241.46_ “,’ -~ L ‘lo‘o 03 o |- ’18 '? ! "‘1 "“ -'5 ~0' A [L{ .Jg '1/ LL
6 L. 7 M a2 |22 .3 ‘1’ ':3 =h2] 31,1 'J "? G 1./ =Y 115. -vk - :} LLI-7 = ! l?
7 "’ 3 CPR 1 Y | KA I YA O "‘ti‘J;f oL,_Q_ b1l 291l cl-2].3 [/ ]= -2(,6
8 v8 L [alallatl Lo Lylltsl2alo [ |l --3 [usl=3]-2l 3] r0l2]~1].+
9/ lpa. :_s- 01',1 2,0 43 ) - -(-H ,3 ‘L - 1.6 ol' 0 -3 1,5‘ ‘.sl -1} .L'.z-;g ‘/2 'L
10 /'7 1 ;3 -, 2:? -~ 2 0 -l[ "'-3 u3 o O /l? 'b. i - '.(Q ".? l' .S‘ /.l ‘.7".1 -?‘

Averagel 1.08]- 531~ 12] 0q] [2.84] 21 . osT o1[139].29]-cal.rr |12 d.57] o L.2¢)l1.52] bo|-w3) -Sbf|Lsr ] PST5t .04

Minimum| 7 S v T -2 =2l e [-Slleel.2l-3]l o llogl gl o) S 1=t} 3t ],2 |-1] S

Maximum| /2. 9] -7 |74l 20301 61/ [ 2l gl 2l . 1 .21l2e] .21 21 .41lsel .71 .21 -2j[231.8 1-.21.8

+#* ,

Noles:
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Yakima River Fish Screening Facility Flowo Measurements

T3 53~
Slleé/‘za—z éc) Forgbay Elevalion P Date 6’-/6-&&
Screen Diameter (in)__/¢3 Canal Flow__~ (gs0 ;b Personnel 414 [Eu b
Screen # /] Exposed (in)___3§ — _ .
Submerged (in)__/30 -~ — . -~
- h-f§ - 8y -g0 - S
Time Start] |{, 04 Hrs, 1G04 Hrs, /LS3 Hrs lua_i?_._ | 090 Hra. % || IMSBHes ]
Time End 1609 Hrs. 16085 [y Hes, 1302 Hrs. 0310 Hrs. 150 Uihg,
Location c L c L U c L @) c L 7@ c_t c__t
Depth  [(95) 0.2 (g2 *x|[(3i®) 0.8 Br)x ¢t |[(88) .05 B23) 81) 0.5 (823) §290.8a_(2/8) 829 0.9 (&1
_Vector |+S WA |-V FA |f+S KA .V L4 1|-S WA +V F A4 |48 HA [~V ]-8]ltS [-A [+V [+A |#S [A KV [+ A
1 1 1? -7 i ld-z’ -/ Xl |3 Q‘ O . 16 ‘8 %4 i L2 -'L:‘L_’i_ 1.0 "o? -.214.0
2 L2 lé: -/l;"ly : 24 Q =2 ""’*3 B 1 WY /'.‘)’ :1 3 |4 12 ‘n} =1 ', '? '.? '] 05-
3 13 'i 2~ 311.20 .51~/ -g_ L2y s =3 e, oo I~ Sl oSl L R0~ 282 10
4 /i 4 ;i g‘f "lz__ LMt oL =] /03 _jli L Q 54 ,'5- A 11\, .ll ‘z ~1& T2 " lLl -‘.l -2 .
5 /'.? 'é '[ "‘/ L8010 =R """ S oY Ly lé (X 1=/ L2 - R|-3 vq 1.0 ’l?‘ :'lz ‘9
6 Lyt 8l o |~allz3l yl-/leltislq ]t =30zl . 213 -s1s%1-,81-.2].9 A1-91-21.8
7 Ll ot i3l e yll=yl s L af-2 2l s s sl 2 ER -2 10l ¢1~21.9
8 LY g |3 | .21 6 10 |- 7 ~LH AL 3] 8 - A [L]=2 ]t ].8 Lol-.¢1-.21].8
9 L .| o |-/ '3 '3 0 ~ o <315 1.21-.3 1 LQ '3 -3 2]-.11-,2 LL [ {021,
10 /81,8 =720l y] -1 AN/ RIS I I ENERTEI I "og T '3_
Avefagg 'aq 'QL ./‘/ .[‘{ ,'z? -“{S- -Of{ _;08 [.%0 'q? 0°g l‘" 58 '?o "30 '31 /9 '?2 'lq 98" 099 591 “20 'g?
Minimum|/.2| - 5" |- ¥1-2f .3} - 2]~ s1-A3|[p2 | g - 1) (3. cl-6l 0l {re]l ST T 21 91.¢eF>[ .2
Maximum|/-8 {8 | /-7 ;l 2oyl ol Il T el slzale 1o L si21 81 2 no0lls L1720
'S

m
Noles:*O.‘? - Could u“ .Swfr'n} [)VJ".!' v ot k! fras ’:.I.» -y l-,.:'}‘
A¥ proke mal funcefion?
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Yakima Qiver Fish Screening Facility Flow Measurements

Vi
Slte Q(anfa Forebay Elevation St Date 8-/ 7-858
Scr- 1 Diameter (in)__/bL# Canal Flow. ~8s0 cts Personnel ci&l LE u)
Screen # (O Exposed (in) 28
Submerged (in)__7.2%
8-18-43 _8-/8-48
Time Start| 036/ 4/re, 0RS Hrs, [l Hrs. 1251 Hrg, 091y Hey, 150G (frs.
Time End 03766 Hrs, AN L1149 Hrs. 128Y Hrs. 0312  Hes 1509 frs,
Location | U C (LD u_c (L) u_c O J[v _c @ u_c A u ¢ O
Depth _jqit* 0.2 1) e 0.8 wany |[(ye) 05 (93 (118)0.5 (623) “013)0.8a _ (918) |fg22, 0.9  Cert)
vector S JA |-V [-AII#S |4A |=V I-A][-S |+A +V -4 |¢S BA |-V I-AI[tS FA |+V |+R |HS |-A ItV I+ 4
1 yAN XA /IQ "L& yA/) zé‘ g =2 1-621.3 IQ ~ 2 Fe VX P P _/_8 I A RIEN EEANEF
2 /IJ oyu'{ =248 ;‘V o o wiAA RN '.3 M :8 s3 -2 it]l-, 81 © ' & II} =06l ( A
3 23 A W= R | Y XA YA 592 1 0 ITE RN 0N | TR I R BN ) T S S VN s Y A Y
4 S I A I IR AN R CE A W R | VA2 PN B YA | A | S - hyl=m6lsal,
5 s :.S. 13 "13 _L'_ﬁ ) '1/ =2.901.8° 1.6 -3 /n? Sl =it e 1? K XA 0( L
6 Lol Al sl 2Ald by lo f-/ el 3 Ly =3 1hy s R8T i4-6]oe [ Hrsf-¢ .l
7 Ml el lesl-4le "‘;'/ w2 T P S 7 L 1 T Y wiv 2 | IIT CN IW 7N | K i 1 A PR /S
8 HIIFINEIIMNEE A YA SN AIEXT MM EEEXN A N R | YA el e
9 /'? 41 1;1-"-? /'5 (6 1/ i ~2.d].3 oy |- [y n? 3 -2 LR{- ] o '(‘ I'f"f ARy
10 /05. .2 16 Es "/-8 N c/ o i B E R ""‘ iy "'l ~l£ (1? -‘5 o5 !'? b .2 l(‘
Averagel|/. 55|, 60| - 44| -35] [2.2%] Y4 [~02] 06 | | £2C) 35| 23] -29) | 1.53] .58 ]-.16].257} [0.8Y]. 54/ .03 |.63 | {157 S71.13{.57
Minimum| 1.3 [ - Mo e =0 = les g -g 3l gl-wl o 1] -St-1].gllpgl- Sl 4 1.8
Maximum| +.7] -F{ /o 3 ][cgl e[ 71 7 |[2-2] .81 61 vi[szl -8 ¢l .2llz.0l 6] /10 ()20 -2] 2] 3

*® '3
Notes: P'ok Mql-{unc*o‘ov\?
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Yakima River I st Screening Fac lity Flow Measurements

R
Site Wdﬁéfd Forebay Elovalion —g@vAs" Date &8 =/ 7 -&4
_ ’ Screen Diameter (in)___ /4§ Canal Flow___|gsoc s Personnel 0SB/ A
Screen # [0 Exposed (in) 35
: ' Submerged (in)__ /30
~- 8- R3 o191
me Starl|_ 0 F Q28 A 14| Hrs, ‘24 Hrs, 0413 Hrs. 1£13 Hrg,
Time End CROAHrs, | 08.:2H;. 44 Heas YT Hrs. 0843 tirs. L_/SilHee,
Location | U (D t_ J[u (O ¢ u_© L U L U (@ L u (g L
Depth p18y 0.2 913 (51 0.8 a8 % |[(51) 05 @in (%16 0.5 "%21) 0Y0.8a (a/k) $23) Q(?’A’\
Veclor |+S A |-v +S HA -V EA (-6 [4A WV -4 IS HA [~V -4 |[+S [-A [+v [+A|¥S [-A [+V kA4
1 /7 ,é o2 2l RARAN) g lrdol: 3 {2 f-2l|/5].C Pt Y ol-8l-/ [.el1L8l~¢].2 'a_
2 gl 2t2 =38 Ly lo b/ |peld o3 [l 2,3 [anl 2l g sl 8]-21 ¢ 26 |
3 (8161 1~ 18w lo lo Pyl 3l 2l-glraly [ 2], 2 [an - el Lol 81=5T.3 1.7
4 /l A '3 -, /-? 5l o "// 2,0l Y 1=l |- R 19 ) 3 '3 .3 2.0]-6] & e I.B 6 .2 ], 6
5 1'7 1; 4"1 '13 /'? 4 o 0 "‘-? 03 ‘( —l/ l'e " /{[ '3 l'q "'6 ‘ "'{ )'9 ‘-? "i .‘
6 Lbt gl 3 balfraloy -/ T g jpbel 3 Ly 3o [ T3 ISl Lol el aT.6
7 u_,:l '3 ' - A /15 8 -/ 4L :&;\ 3 MR ,'7 :8 M2 1:8 -] :;- 18]~ & Q_ ,?
8 1 R e o N YA UE CVA IR B N R B T S S R R B R S Il-513 [.6]
9 Lel 3y l-2]]0 7 Slo/l-/Z0pegla Lo P2 T3 13 Rel-e [ 115 L3 s
I A2 A O Y | IV XN YA BV | O IS VR XY | TR I R SN R B A 1 S A A
Average 63]. 2kl 22 | [138] WeT o) [0 1851 29 [ .22 4] [.72].83 < 27] .27 198] .eY | 0s|.55|{;33]. 58] .22] .43]
Minimum Jl=3i 2l sl ogl-/-3H 92 -] e el T 2 47g] 6 [-.0 MIgsti-sTal. ¢
Maximuml[2 J{ P 9T 3|91 e T /T s 5l Il ¢l 7103 7.3 [,

* X *
Notes: Ploiu mal(\wcf‘iw?
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Yakima River Fish Screening Facility Flow Measurements

$ 3950
ite J/apa Forebay Elevation__ 24 Date §~/7-584
e £ Screen Diameter (in)_ /L8 Canal Flow___ /850 c€s Personnel £L) A
Screen # _ /O Exposed (in)___ 38
Submerged (in)_/30
£ /8- 78 £~ /18- £8
Time Start] OROG Hrs, R OG Hirs, T ™ Yl Hes. 4324 Hrs. 1519 Hes
Time End R 1l Hig, 08 /) Hrs, 1133  Hes 124Y Hes 0428  He, 132 Hrg,
Location c L Jlcvy c A _c t [ c v J[@ ¢ L [ c
Depth_ J(g%) 0.2 1e23) 4 || (gw) 0.8 Kdw ¢ []ign) .05 622 ||rew) 0.5 (8i3) |feav) 0.8a_ G) ¥V 0.9 @d)
Vector |+ JtA |-V I- A4S [3A <V -4 |[=S [+A [+v |-A |{+S HA [-V 4 |+S |FA 4V + A 1|4S [-A I+V 4 A
1 2071212213 (o I~/ IFalq [ e flrate .0 -2 tf- B~ 1.8 1[/91-8lo 1.6
2 /" A J_L L& L9 Ol -8 K7 iﬁ S Ly =S ”7 & A1y in ~Bl~1 ‘L 2.6)-, o N
3 LTl l.sl. ;z.l FANANAICTAINR AL 2212 |.3~sllselrel o li6|lotl~?1e 1.3
4 il L Lo dlaale [~/ Fls T3 -y {9 ly e - 3l1edt-2le LLBID.(}-21C L6
5 8 Lyl.y ooyl o ey o Fy |78y 73 {rel-a]-2].cff2.0]-.8.1{.3
6 Lol altl Lx |leole Ly =iE2La 3 Fellrz2l.2] .23 skl-8laol. 31119 {-~8loc [.b
7 gll 01 ')r' S /l-} 1(‘ '/ o —/'? i :2 ’,‘1 Q/O :8 ;3 '} - II? -A? o] '? 9.0"8 t' Lg_
8 el 3122l 2l Ll gl sla oo |lerls .2 -e il l~8lo liCf|2r]~410 [.0
9 A LaFrel.olngl.clolo |[oale L2 [-ulle8l . 2] 3 [-3][atl-6l-2].8 [{2.1]~%]-/ R
10 Q" '8 ‘3 N /'8 'L/ () -l/ -"9 '5- “‘ "" 3!0 '3 o -13 9.0 “'B “y / 14 a‘l -'a . | -5
Averagel .8 .67 1351 03] Booll 47t L1 | [1.95[ s 381 45|19, .62 ]|~22] . 251 {199 |.82, |07} 69 03[ 841.03].62
Minimum| 7.9 | .6 (32| -2 13 2 = o ([l 2 uflel.ql-9T 21212 =206 {r9].8 =]} &
Maximumlz./ .8 [ 1 1s]lg0 81 11 ][22 .51 71 .6]]22 G- 0151121110l p 1 B2 18 12
*

w »
Notes: ¥ probe walfu netion )
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Yakima River Fish Screening Facilily Floco Measurements

G2
&gﬂg#mm__ Forebay Elgvation___Z 7 Dale §-/6~
4 Screen Diameter (in) _ — Canal Flow____{§50 ¢ct3 Personnel
Screen # SH Exposed (in)___~
h,P_ Submerged (in) [%0
Time Start| J(36 ([rs. | 1G24 M. %%
TimeEnd | b 30Hse [630 Hrs
Location | U L u_(¢/ L C__L Uu_ ¢ c U _Cc_ L
Depth_ |(-7%) 0.2 a3) |[fxin, 0.8 pltr o 0.2 0.8 0.2 08
Vector [4S A LV -4 1S kA [-Vv -4 Y S1A A slalyv
1 /0;'; FIN Lif = 0 |~
2 Lt3ftlol6 il -81-8lo]o
3 Lel-21.3 1.7 1. 81-2[o01.]
4 1’ 1/ 13 ll 0?’ bl o ‘l‘l
5 MEINEEL RIS ISV
6 1.8 o 1o [ S|x]~? ~ 1
7 l:? ~ [) :f Iy ‘.? "o' [0)
8 XIS q el LO01-3 -
S 1 A o | : A Y| bl
10 P83t el ]=Gloe -]
Average[t- Y], 17 [-13]-29] 1 .95] 2?1021 .04
Minimum[£6 (=3[ =3]-c 1.3 | 612 f-.Y
Maximum|/ & | .2 1o (- )lr2l 9141 .Y
L

Noles: % PI.A( wit fam edrom 2
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Yakin a River ¥ sh Screening Facility Flow Measurements

G Sy
Site UJanato Forebay Elevalion_—% $3 Date &-/+-58
J Screen Diameter (in)___1 L3 Canal Flow___! 450 cfs Personnel E 4K
Screen # g Exposed (in)___3%
Submerged (in)__;25
Time Start| 817 Hrs ORI Mrs.
Time End OA41 Hrg. 0821 Hrs.
Location | U (¢/ L u_ G | U _C L u__Cc L U_GC U _C L
Depth |49 0.2 &9 || 50008 #é'k 0.2 0.8 0.2 0.8
Vector [+S A |-V |-4 |I+S HA |-V 4 StAlV S|A|lV S| A S{A}]V
1 LTl v |-2126) 5.2 |-8
2 naloyleyt=y {2815 10 1-/
3 /"[ I‘ '3 -'/ /1; Ié "./ 'l/
4 /51i6].2 1~/ 1818 |-/ 1/
5 "‘( Ib.‘ RS 5.'2 '8 l[ '13
6 el 6l 2 l=-2ll/ 3.1 ¢]=/
7 /s &7 1G] .3 -/ . 81 ol o
8 Wl 31 2 -2l ls o t-/
9 Lel.olo |-.2]1rB8L.5 10 o ]
10 2L 2L.9l= 7] 8].c 1o |-1
Average]/.S9].§9[=.29] 16 | [2./8] . S5]-or |12
Minimuml /. 4], s{-4 1.5 {1/.8]1.5 |-2]-.)
Maximumi/. # °? 6 | 591 .6 -/ ':

Notes: #frv/:p wal fusnetson ?
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Yakima Yiver Fish Screening Facilily Flow Measurements

Gry s>
Site Q/g;‘az{a Forebay Elevation it Date F~/7-RF
Screen Diameter (in)__(,8 Canal Flow__[850 (3 _ Personnel 25 4/ Fak
Screen # { Exposed (in)___ %%
Submerged (in)___{ 30

Time Stait] 0830 Ara. | J8304ks .
TimeEnd | 5834 #rs, L 0&36Hrs

location | U (€) t |l u (c) L u ¢ L Uu_C L u_¢c L U _Cc L
Deplh |Gz 0.2 e» || (¢» 0.8 (v # 0.2 0.8 0.2 0.8
Vector |48 |+A |-V |-A ||+S A |-V I-4 S|]A V- S| A Vv S| A \'A S| A Vv

1 Ll 0t 1-31122].6 |-.2]-.2

2 291¢02) gl~2neliblo b

3 NI O RN | I A AR I

4 Lat.y l-pbl-2{1¢3).5 .21,/

5 lﬁ 0? 20102 /(J .(. -2 ‘o/

6 3 N A Y A F XA EYY

7 "5- o.g 1»3 ~ 2 l'f c‘ 03 'c}

8 Ll o= 3H4s1.3 |-yl a

9 el d-a0l-3 1 eqly o -3

10 81.8]p4l-3109l.¢ 1.t~/

Averagel.o¥ |.68 |-43] 29| |2.51].85 |-, 0/ 11

Minimum] . % | .Y ]-2.01 .+ ||z 6] .2 |-1] =)

Maximum{z2.¢ | 2] /41 . 3 ]{6.2[ .6 | v] 2

Notas: » P"‘" walfumction?
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Yakirna River Fish Scieening Facilily Flow Measurgments

G LY. 357
Site j_'_'gjraat0 Forebay Elevation__&£4%55 Date #-17 &%~
Screen Diameter (in)__ /(8 Canal Flow __[¢50 e Personnel (JSA /Ewhk
Screen # (é Exposed (in) 35
Submerged (in)__ /29
4-13-%8 , &-18-48
[Time Start] 984/ 4rs. IS s 136 Hey. 1236 Hrs. 299% lixw, 1531 A3,
Time End | 08Y& Hra. ABYsHrg, 13y Heg. (233 Mg, 2713 Hw, (S3Y Mrs.
Locaton | U C (L) u_c (W J[u ¢ a, J[uv_¢c M u_c u_c @
Depth |(#% 0.2 i3} |[(f 0.8 w5 .05 0.5 0.8a 0.9
Vector 115 tA |-V I-A1[4S FA [V -2 |I~S A [+v [-A |tS KA |-V |- Af[+S [-A [*v P A [[¥S |~A [+V |t A
1 7 L6 |6 l=x sl .s1e 1o |Eala 13 Fallrslyla allre]-¢l ol-5|{/9]-%1.7].8
2 2.01.9 Ly Falldlo 1ol ]2l 8.3 13- Hfselmmlns)  plf{rbl?lo].7
3 AN E TR Y 201,72 }-.2 v/ L6}, 3 W3 fe e X 'b- :l‘;l LE= 2Lt ] .7 /' 1= [s) ,7
4 /'5- 'é’ l.? = A /'O '6 o |- _'F-( | S "l /.:1- 1‘( ) 8 ‘,3 /‘ﬁ -+ o 'g_ //S-~l .' o}
5 Ll ¥l 2221610 |- NN IR B A R YA RN | VA 1A ) A
6 lel 21 .3 b3 lpi3]1.810 | L3y oy 3 jpiste ey I MAIPAEEIIIEIEArE )
7 LYy gl a3 sl -/ 33 3 Fallel sy J-alf{rr]-2l- (1.8 117 8]-810 1.6
8 sl F3 oty (=7 o |l s a3 2ol s 13 i 2]nelo [h2]{tql=B] © ,2_
9 Lobyef V-3 1= lny] .5 -/ Ly o B2 31 H 3 a2 jsal-sle |50t /5]1-8lp |-
10 Lol o2 3yl 3 Talo Jedy Ly - 3)pestg6 fea byl o lozil/ - 3-01.4

Averagel.59]. 60 [-38] 22| [ L] we -0S yo | [167].32].30] 23] |1.56] .50~ 23] .26] | €8] .63]-04].30 | | L-64| .77] .0/ | bY

Minimum| 1.3] - s 1=¢ [ 2 {|=3./1 0 |-lel=t N2 o] -3 0 (]t Al oy o jleel sl-ol. Syl -1y

Maximum{2.01 -9 [-3 [ -3 ][2.0]:2 ';L el gl 422l . 2]-.5T-51{e8l 30191129191 21 %

”

Notes: * P,“L( ma /‘% ¢ /l"\/ ,7
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Yakima River Iish Screening Facility Flow Measurements

G I
Site (i /agato Forebay Elevation ~#44S¥" Dale § -/ 7 -Fa*
' Screen Diameter (in) /&8 Canal Flow g30 s Personnel (25,44 14
Screen # [, Exposed (in) __ 38 ‘
Submerged (in) 730
£-18 - 68 8-15-88
Time Start | RYE U, 0RYE the, 1133 Hey. 134 Hys . 0940 Hrg. 1S37 Hry.
Time End | o 88N, YRS RS, Ltz Hes 1523 Nrs, 074 Hry. 1540 Hrs,
Location | U () L U /C) L u © L Uu_[© L U (Cy L u (& L
Depth_ [(8(8) 0.2 (s23)# | [(pe)0.8_ (BlNe || €15) .05 (823) || (6)0.5 (%3) x| k&3) 0.8a @1s) |[(5:3 0.9 Caé)
Vector HS HA |-V A {[tS HA |-V ]-4 ||I-6 I$A |+V [-A |1#S KA |-V |-R |{¥S |-A (+V =4 1|+S |-A |+V [+A
1 AR IR I N IR IR i Gl Oyl I | THA B Bk %_
2 Il b oy t-2llrb). 141 .4 -/'? .3 '3k J_'ﬁ 85°1.31.2 L= ¢ 1=t z‘% flal-.2].
3 Lol 2l 3 29 f.F)-31 a8l o].2alo (Lo [O JLsl~6el-2]. 3 n3)ro]-t].9
4 /'? 'é 2 agpes] 81 ')_-_ -5, 3 13 @) LS1.41.3 ‘l .l'_&’i? - 2 .?‘ /-6 -, -] ,9
5 L3 e | M- Lyl .8 "3 A "'%\ ML.H wied | EIFN L8 N Y L= 3.3 i Lol |- ot .?
6 byl by l-al)es ) -81-9l.all-ty 312 |- yll/5l s, 510 [1L6I-3 [~ 20003 ]-7]-al10
7 ll‘l s ¢ '2 - A I'; 9 ‘13 '3 -/? '3 ! -L/ /'9 ‘e l‘[ 0/ ‘i 1/ = 4} "? -LO _13 llg‘
8 S I IS N | P u{ Sl gty oo -3 L6l sty L2 LS Lo L83 bnal-11.9
9 /'L( 05 '3 -‘1 3~1 /o -"'f ;(4 ~"9 OLI iLL .11-_‘ /l‘ 05- o/ I/ /'? "'8 11 0? l‘(‘ = —ll I'a
10 [ TR A W™ | IV N P S - Y i S Y I 12 VA A YR | T E EN I S | T B R )
Average]).52]. ¢0]-32[20] [Loz[ & TT 23] 2 7] (3l M 28 [ 13 [1. S5 Ly3[=26]-.n | b0 [ e[S 7 BT [I/6%] 95]--/51.99
Minimum|z. /[ |- S |3 - S- 2] -t s] 3l o o] .¢1=C -3 [re]l 6 —3 el 91=31 ¢
Maximum|r- 7| -7 |-.Z ?;"- 2Yyrol.5] I glal gyl A3 Gl-T1 o jlrel g (- Ilrolls81/0] 0 1s0]
" »*

Nolas: % Pﬂab( w‘a'r(gwt{‘lf‘* 7



Yakima River Fish Screening Facility Flow Measuremenls

[272°8
4 Date £-/2 -~ A8

Forebay Elevation

Sie Wapafo

9¢°4

Screen Diameter (n) 168 Canal Flow___ | ¢4» ¢¢s Personnel a,sﬂgr“l-.
Screen # (“ Exposed (in) 33
Submerged (in) 30__ /30
_$-13-88 8- 18-8R
Time Start| 0857 fre, P85? Hrs, [T Hrs, [ 1218 Mg Ol Hes. 1544 Hrs.
Time End N30 Hre 0902 H8rs, 1120 Hrs 132) A, 6149 Hrs. ISHY Hrs,
Location |[(U) C L (u) ¢ L u) ¢ L ;U%cn. A ¢ /W ¢ L
Depth |(fes(s) 0.2(%2> 16) 0.8 (3//) ¢ §).05 (823) w/b) 0.5 (F23) |[922)0.8a Q&> ||C&3) 09 (1s)
Vector |+S WA [~V |-4 1|+S [tA |-V L -S [+A J+V I-FQt[ESs T«A |-V FA |[¢s [-A [+Vv |+ A]ltS [-A [+V 4
1 ’-q )L 5y "'3 l:o 1'3 Jo) "‘l "'[4; 06 l/ -, 12 -% )-o -6 [1] -'11 =4 |.3 07' i Ikl ':1
2 L5612 |- polpalo |-t ibselesl -4 /B Loe =S Lt lmo]= )13 QA eyl 0 ey
3 7 I I O | I Y Y PP | =7 I I O 3 2 W T ST | - o 2 T
4 e [oad-24aleal 2 -7 1=rsts Lot |- NEINGIINTINEN RIS
5 L b Vo l- g flealeylo (= f LR [ 2= AR VI TRIEE [ I 2 5 ol TR
6 7 le Ly xlla ale -/ st Tzl 8 b2 sl ozl eyt ayl- 3
7 I'i. I? 13 =% "/ ,'? 1] o il '? J_’_- ~ Y N '? '8 ) 1 "‘.;‘- wthd B TN | '(‘-113 9] 1,4
8 Lyl g leal-, 1wyl o 1-.7 kst b -4 e 8 Loq - it [t s pUST ey PaYy] =2 gls
9 K1 N DR BRI WA N PP N | =X 1 Dl P W3 le Fsillobal-slogl g rrele |08
10 el 2109 17310 =7 1 Fea el 3|02l Lo by jleabtal-y fpqlL 8 BR300 [0y
Averagelt.67] .59 29[ 2] |068] 1.3 ) .06 ] .03 | |fe2] .S 16 1.35] 124 .79 |~ _gg Lo%[ 118 [ =90l 133 |34 [[38]-07} 1Yy
Minimum| 2.1 .€ |- g1, r -2l te]-g]-2||es] .S L I 0.2 ot {3 Ol glrol-chiaie 12 l-2]13
Maximum| 2./] -7 |-/ ] - 3| 241 +.5] .5 *l el Loyl 9kl el a2l-vles] 91810

Noles: Tmtc_ Masnsd o 7
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Site UQP}io

Yakin a River Fish Screening Facility Flow Mcasuraments

G IS

Forebay Elevation

Screen Diameter (in) (&8

Canal Flow [g59 czb

Date 8‘/,2'16”;

Personnel

Scregy,, # 5 Exposed (in) 30
Submerged (in) /30
-18~ 8% E-1-8n
Time _Start| 100 ¢ Hrs, [00{ Hrs, 110 Hrs. 1309 Hr, 45T Hrs. 1552 Hrs. |
Time End | /noaHrs, 1005 Nrs. 1113 Hes, 1213 [Vrs. pish Hes, [SSS Hxs. |
Location | U C Uy ¢ y C (L U _C U C u ¢ )
Depth [Gi» 0.2 (22) | [ (30 0.8 %) (918).05 (93 16) 0.5 ($¢3) $23)0.8a 8) |1€823) 0.9 (515)
vector 1S HA [-v kA 1l4S kA [V -4 J[-S +A -V [-A|[+S [+A |-V |- +S A [+v [« A4S | A 11V 1+4
1 20 L6 b/ L2 l[v8l.v | e Lk |bsi gl =209 l8 =3k alfii-blo | . Bllss]=Pio |-8
2 Jnslog-l-/ a4 2]g7] A wslhalol~3lr?lsi~3t-2l| fflm 2 -t LG of- 910 .o
3 Q& 2 -'4 ~arlvq1,.4 X mix i A it /7 X -'12& lla oI il '} /:‘{ -%lo :9’
4 71 1.6 1~/ {-.alluy] .y Suloyfo 3l la s l2iud-e =21 2110210 |-
5 1 81.910 1-2(("1].5 uslal e gl al=atitdl-6to iy trel--21oleg
6 201,871,/ 1<, 4./ 1.6 whd W o =311 qf.a |-t LJ 133 io Le]lre]-9l-1].8
7 l20l.5710 |-2)1y.2).5 ey |-/ -3 etS B3 I8 lo LSelP ] R
8 28 ¢ |-2i~3 |26l -y 0l = -3ty =3 -2 gl lo Ve 1iigt~21+31.9%
9 2 4l I 20 SV e | K201 -2 w s NV I S P X S 1 T Y P | KY St P IS - | W S B
10 M [} ‘,L = 4,0 xS "15-‘ Ml AL o) 03 | ‘l% L ) i;’ 18 “.3 Q 'i
AveragelJ 7/ 9o1.07]: 2 MIN/T. /152l yrl oyl 2]l 83 87126 g )10.26].611-03] .67 (152872 .0/ {. %9
Minimuml 2. 87] o J- 0 1, 2115 0 ] oy R A B IR | T A IO O | Y e 2 I | V1 R B
Maximum{ 2./ [ #F L2 [ 210 g TP (e g2 3|l B el s L L &l [n 3191 3 (2)
Notes: % will wet dal ®




Yakitra Rivaer Fish Screening Faci y Flow Measurements

8¢°4

Gzys3~
Site Ulaﬂ&fo Forebay Elevalion__—#9v-¥5 Date #~/7-88
! Screen Diameter (in)__ /g8 Canal Flow___( 452 cf> Personnel 61242210&
Screen # o) Exposed (in)___ 35
Submerged (in)_ 739 4 4
&!Q—ﬁs -/&_6,
Time Start| /9/Y Mre, 1014 Hrs. 1649 Hea, /802, Mg, 1000 Nrs, 1SS} Hirs
TimeEnd | /61A Hes, [01R His. T YTE™ Heg. Yy
Location | U @ L u @© L u (c) L U _(C) L U @ L u (] v |
Depth _ [(3/5) 0.2 w# (323 | ($10) 0.8 (211 (¢/3). v:3) || (€8)0.5 G2¥ [[322)0.8a %) 117823)0.9 &)
vector [+S {+A |-V [-4]l¢S ¢A |-V |-4 ||-6 |4A [+V | +S 14A |-V |-A ¢S |-A |#+V |4AIHS A +V A
1 Sl slo [Fallre Ly oD llsta e ol Al l-w|li8 2] 0, Fi201-810 |+
2 IBAN IENALRS LAY RN N R 2./ . 81- /=213 l-slo . &i120- 9. |8
3 f’ﬁ Ri=1 b2 4,47 lb’ AR :k':; 2.( '? % =/ LBI-HE ) -i ?~0“'? .l :?‘
4 lat M. LI Iy -Jl} 3 ".: - 2 Q'[ '13 Q —'k \-i '.?‘ (") 4_‘-_0__ ,'7 -" Q l-L
5 "? IL 0 ',/ ‘11\5. 0.5- "’o(l "[ 4‘ ~y 9:0 l‘/ ‘-Q ll l~i‘. Q .} ’1 "? ' L ‘
6 [lq Llo j-.2 _'i:_lg 4 “Lel 3| o |- 2.21.4 1.2 -3 §h2 "'(_Q o 16_{ 1¢1-810 |.3
7 L9lie o L=t 1My ]eC gy Lo f-a3t2ols -/ =2l ofl-elo 1 ellLA19]10 {3
8 KIS -y le |=3|ladly H21=3 | 1bf-6]lo |6 J|LRI=F 1~ 11,8
9 Q'O lq o) ’.Ji “la"' "'[ —"? I" '7- "’- ’09 a,b. .Jl --7- "8 oo o 'ﬁ. Ilq ‘/10 O 08_
10 Al el . 'll ‘1'5 ’5.4 L M ]2 ~ 2 &’:O 13 sl A l'% il o0 |.b Léuo".o 0 tL
Average]).92]-63].03 ] 7] [y Tal\/ TN/ | {res] 32| re| 28] [2.08] yo [.05f. 221 [). 93] .63 .01 ].64] |1.92] .90] .02 35
Minimum| /. ¢ .4 §-.0 | +¢ Y- | . A A 1 g 2 | I‘Q W) - - I? '; Q i /1.4 :'l' 3P
Maximum| 2./ . 8 oL el U N2l ez Az 8l 6 f19] 214 1-9]l200l0] )] .8

Notes: > oul of sesviee
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Yakima River Fish Screening Facilily Flow Measuremenis

G AT

Site d/anafo Forcbay Elevation M‘ 3 Date i"/?‘fi
Screen Diameter (in)___ /¢ # Canal Flow__jgS5o c45 Personnel Ty A
Screen # 5 Exposed (in)
Submerged (in) 720
-8 -R8 8- /18-83

ime Start] 1023 Hys. | 1023 Hns, 1044 Hrg L7 M. LO1 Hrs,

Time End 1023 Yry, L0323 Hrs. loM8 Hre | 1201 My, (015" Hys, 1608 Hrs.
Location @(y} C__ L cC__L Uy C L c_ L c ;m c_ L |
Depth 8) 0.2 (gy) ¥0)0.8 (8/1) 133,05 (g1¥ 0.5 23) >)0.8a 18> %) 0.9 (%18)
Vector S tA |-V -4 jl+s tA | Vv =S I+tA |4V |-A tA 1=V -4 1S I-A |4V kA RS A [V [+4

1 LELR-2l2 o] ¢ x el | a2l 7 Ly =2 20l-3 el el .8
2 Al g b-2l-311y.6]:8 /1 IKT I 2 ANALY) 201-81 41 &_ AR A NN
3 E N O X PPN TS ~4Gliy |-t 2 Ol Bl-glael-3 T ez~ 3l (1,
4 /91 .8 ‘./ :‘/ 49 1is” ‘[,? M= =2 '? P _15 Q'O ‘-8 l . b d "8 o l“
5 19l -2 )-3114%2]-6 peikd BN B3 BN Sl = 3L e A UdaH L] 3
6 20l 81-/1-3][22].2 o 1 3 PR N I R N A N IS NEES | T AN ]
7 Ll 3l=-s1-3112.81, # ol 171 L W Y S T4 72 Xl | PR G IV IR S | PR X1 Y )
8 /'? A1 o l-3livol ¥ o | P I | ,Z 21-,3112.0 -3 1].é el A b
9 2.9 5 1-.20-3 “h9l.¢ -8 1o s i~ Iylé: 19 ‘l; d 16 /Wl -'?‘ A 'T
10 /'? '8 i \'3 5'0 '(’ ;LB 4 W XN -02 12 '3 “r 420“ _-?' 'l Ok /'2. ":?‘ " ‘}
Averagels.96|.6/ ] 16| . 3/ evdss N/ Iy £hre9] .4/ T 029 AR Iy IIEHE ARSI FEANAKES
Minimum] /. ¢ | -3 o l-21l32}.9Y 4& /-L =] S - ! /'q 110 l‘ .D 'b ‘0’ 06
Maximumi2./ .8 1.y ].9lis/]. 2] 18151 .+1.3 TAIEIICYINADE G2 £1.2.]-8
1'% n DA
Notes: # ovlof sevuice, ‘N"Z -S +A MR
‘..‘."-‘17 ~-A *\l -

Iwoé( Ma/fuu c‘/lam
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Yakima River Fish Sc een g Facility Flow Measurements

GEH I3
Site M [‘%Qaﬁa Forebay Elevation -S&4-5° Date &~/ 7 54
N Screen Diameter (in) — Canal Flow 1950 c6> Personnel (2
Screen # Iﬁ' P“‘ Exposed (in)____—
Submerged (in)____ 130"
Time Starl S, 298345 .
Time End 02324, 0229 4rs.
Location u L U (CZ L u ¢ u ¢ L u ¢ U ¢
Depth  V318) 0.2 /&23) ()08 (6/) 0.2 0.8 0.2 0.8
Vector S [4A |-V A |[4S I+tA |-V I-A| S| A S|AlV S|{A S| A
1 Li2l.2 1=/ L LOl= Rl f 1O
2 lel-sl-aly J{e2l-arfo |2
3 JA1IVA A TVE | /A B B i
4 1'8 'L[ 02 '1? ‘/l} =/ 3 -2 :L
5 /4% I VA I | Vs B -2
6 L3~y l-elo 10y ]=-81.31-9
7 Mo l-yl-32 |19 1xale 1.1
8 lie |- "lL La__ ’ et} O -4
9 /"/ '2L .6/ - A /s '13 'la, :3
10 /_:8 ¥ ""5 'é_ /Y "9 A N)
Averagel/.4] [ 1] .14 20| [1.6%]-29] 04| o7
Minimuml’e |- e |-y | -1pl 1. DI~ 3] -5
Maximum|/- 8 | 2012 0] 9]l y.2]-2] -2

Notas:




Ig°4

Yaim&iv  afFish Sc = ning Faclily F lor Measurements
GI¥IS™
Site Site Q/il/za ) Forebay EI” ation Date B-/7- 24
Scre) |, ¥ Can. Flow__(g50 cé> Perssnnel ¥
Screen # Screen # __ Y )y
120
Time Start  |Time Start] (033 Hrs,
Time End i 1435 Hrs,
Location | U (C) L 1] L U _Cc L U _C L u_¢ Uu _Cc_ L
Deph [(¢1630.2 Ny |[ Bi0) 0.8 () 0.2 0.8 0.2 0.8
Vector 148 [+A |-V -4 1l4S kA | V S1AlVv SlAlVvV S| A S|AlV
1 /'q '6 :3 L-il ‘/,‘/ /5- *
2 20181 /= |12 3] 5"
3 1917 lo |o ||42].4
4 / N7 LA Y .al,2
5 | Mlalo jlydt.y
6 M z?‘ \E -1[ "4.3 15.
7 191G Lol T 81,4
8 2'0 % -1 =Y .4 4}‘
9 dol.elqylo 113l -s-
10 3‘0"(_9 el f¥ o,/ '1
Averagel/92|. 59|-.19{ .07 VELV,
Minimum{ /. & | v [-.¢y | o AlA
Maximumi{2./| 2 | */ ]/ PP
#® a2

Notes: X f”""‘ wmalfumefron ?

£¥ 0ot of sevviece




Yakima River Fish Screening Facility Flow Measurements

¢e’d

Zi e
Site Wapat o Forebay Elevation -$4¥5$ Dale £~/ ?-88
T Screen Diameter (in)ie. Canal Flow___/£50 ¢k Personnel 934[54.;5_
Screen # 3 Exposed (in) 39
Submerged (in) L %0
Time Stan row Hrs, 1091405 |
Timo End 1048 Hys, 1045 Hre,
Locaton | U (Q L u_(c/ t U _C L u _Cc L U _Cc L U ¢ L
Deplh | r2) 0.2__ (32 || (Br*) 0.8 (&) 0.2 0.8 0.2 0.8
vector |48 [+A |-V |-4|[+S A Vv S|1A Vv S| A \') S| A Vv S| A Vv
1 2,21 ,71.21-.1 Y31,57 *
2 >3l 8t el vlle2].6
3 2.511.0] 2 |-/ 4.51.5
4 NI NINIEZIR
5 20 s 2 -3 -y
6 Myl 3 =2yl ]380 ¢
7 L8711 A2 2.4 .3
8 /'8 A YA Y 9'; "1
9 Al o 12314
10 C3lalnel-3)2.81:4
Average|/.98]. SS|=0s| /) ||343 - M3 1 I\ /
Minimum] 7.4 1.3 |-1.21- |{z.4] . v DS
Maximuml 2.5 1 7.0 | 2.4 9 1[¢. 51 .6l /\|'
» e ¥

Notes: * r,ul;c eralfunct 1on ?

1% pud of sevuice
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Yakima River Fish Screening Facility Flow Measurements

ZAttd

Site Wapaéo Forebay Elevation % Daw /7 -£4
’ 4 Screen Diameter (in)___J4. ¥ Canal Flow o CfS5 Personnel (257@-4“&

Screen # 2/ Exposed (in) 1%

Submerged (in) L%
Time Start] 70590 ff4s, /0578 fhs,
Time End | /1484 }fre. 054 tps.
Location | U (¢ L u_(/ t u_¢c 1 Uu ¢t Uu ¢ 1L Uu_¢c L
Depth  (148) 0.2 (5>k |[(8P) 0.8 (e 0.2 0.8 0.2 0.8
Vector |+S |+A |-V -4 ||+S | +A \'/ S| A \' S| A Vv S| A \' S| A \'J
1 /51 .¢ /10 2,3} .4 |4
2 8Ll .2]lolla.8l.3
3 L3 LA -2 -9 '3
4 Lol |y 0 2.51.4
5 LR LY |- 2.3 1.4
6 /'? i :/ ';2 a? 45-
7 /-8 '} 03 T 3" 'Ll
8 l'q n? 12 -LZ & i
9 Hel. g IEYA I ETA , 4/
10 WL v ] o ARY
Averagel).29].5C [=20[.68 | 2.0 T v/ T~
Minimumlf. ¢ |- /-yl o J{2.5] 3] A
Maximum|f, 91 .2 {-./]1-2][2.2] .., | " |
¥ r K X¥

Notes: * ‘No‘ae wal (‘wc('l o

vy ool od gevores
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Yakima River Fish Screening Facilily Flow Measurements

G3y S5
Site (A}a'/aafo Forebay Elevation__S#4IFS" Date_{§-/¢ - 88
Screen Diameter (in) %8 Canal Flow___($50 cZ} Personnel L
Screen # / Exposed (in) 8
Submerged (in)__/ 30 /{N
F-18-84 — 7 0788
Time Start] 5S4 Hys 15876 Ara 1158 [Hrs . 120y \es. 0300 tHrs, 1448  Hrs.
Time End (L 80 Hra, X 1201 Hra. 1367 Hes. 0903 Hrs, 1M\ Mg
Location | U L U L u_ (g L u /c) L U L u (c) t
Depth . {%i5) 0.2 (823) ~ |[%le)*0.8 | 218) .05(323) '$15) 0.5 (23) 3)0.0a (8/5) |$23)0.9 (8/§)
Vector 1+S [FA 1-V [-A1[+S [¥A |-V L4 |{=S WA [+V RIS kA [-vI-4 S [-A |tV H A][+S |-A |4V I+
1 306 = /11293 lo [=alpF/r2l.3 10 -2 l.s1-2lo l1sol-6]-20 .5 R =61+, 1L
2 L qleel-al.alaalt 1=.2] ~ol23 Jo kol 9.8 [ l-2|lrol-el-al gipratl-bl- (]
3 1-8 b ST LA 'A"' /14 L 11 L Y -3 INAN A IV S L=l 2], L1, 6=/
4 3.6 =1L U o4 -l 206 ].3 1 © 1m2 3o -7 =gt Lol ral- o L. 5"
5 /'8 15_-'3 / J.2]1-281.2 .Y ’/‘2‘ o 8 |~ o l.5 110 LYyl- 1= LO st —1} -\ ]G
6 A A VA W | E A A BN N | 2 O B Y W ) W e e R ESI VA | VI BRI ENE
7 h o 1.2l 28"/,.‘)‘ O 1.4 Ik P o |- ,‘3 K Y ‘/ Lol =3 ]~ ’ LA, 0], L b
8 l'g A ".‘ '/ Q'Q -4 4 .Il A ’/'1 13 of 1=y 13 ‘b 0 = ‘8 '0"' -.‘ "l 1.4 "8 - | [
9 S O Y | E ST B A VA | 5001 I N 5N | S -l Y L=t ] r3l-+le L3
10 7.51.¢ [-.210 Jl2.91~81 0o |-/ I}031.3 10 2 L] yl-2-, 4 Bl-ws1 ol GllLt]-nS1O e
Average|[3 ] .59 22|~ 12| 2351 -.93 .09 | . 11} 1129 39 .ol[./8)s51.50]1.08 | 14 1]0-07 Y], 1251821 -.63] .60
Minimoml. 51 .5 g [~*||2.2]-+8}-2 - 51| (0 3 </ 1. g2l |-rf-01]-81.61 01 5 Lty l- /1.
Maximoml/ 9 17213 10 |23+ - ¢lesl.y .20 219l )00 3rdl. 21 . yitol121.810
" x £

Notes: X prebe ma famefie o




WORKSHEET FOR DEPTH DETERMINATIONS

E
Water_surface (applo Lamad
0.95 i B1 If5/85
Camed thwtinm 9333

0.2-= B2

0.5-% i
: 7/
R
; R
0.8-4 }4\';// Ba
0.9 2 BS
Forebay ﬂM
Drum Diameter (D)_j6&” SIDE A SIDE B
Radius (R =&
Exposed lo air (E) : EL

Sumberged (2): 174 « 3¢"s¢l= 130"

0.05 z All = (E+0.052)-R
0.20 z 2y A2= (E+0.22)-R
0.50 z: A3= (E+0SZ)-R
0.80 z: 96" Ad4= (E+0.BZ)-R
0.90 z A4= (E+0.S2)-R

Distance From Vertical To Screen Face

0.05 Z. R-Bl=
0.20 Z: RB2= _® I
050 Z: R-B3=

0.80 Z2 R-B4= _32.0.
0.90 2. R-B5=

F-35

Bl= (RA2-Al"2)%0.5
_4  B2= (RP2-A2°2)M05 3R
B3= (R"2-A3%)%0.5
B4= (RA2-A472)%0.5
BS= (RA2-A5°2)"0.5




9¢°4

Site [(/I'wl/z_m d

Yakima River ‘ish Screening Facility F»

Screen Diameter (in)__ /¢ &

Forebay Elevatlion__ 432 3
Canal Flow___ {296 <f5

Measurements

pate_7-§ -84

Personnel 40%&444‘

Notzs:  pvef pen’ rr’M°""Q) cara - much lower thanm du "“j previous clala seb collected k-

Screen # __ g Exposed (in)____54
Sutmerged (in)___ 7/
Time Start [0 1115 Hrs.
Time End ((0fHrs, 1R Hrs. )
._ ) —_
| Location U @ L u_ (0 L U C U C Cc U C
|_Depth_ 0.2 0.8 | 0.2 0.8 0.2 0.8
Vector v s A [ V +slaa |l v S|lA S| A A S|A
1 Lyl.Y i 7Y -
2 Lyl & (516
3 L,2].3 L] oGl
a__ 1pul .y 1Y
5 /1Y Jal 5l —
6 1.5,y hel 2| —
7 INAN XA
8 2] .y L9l 6| —
9 Lyl .5 /[q).8
10 Lyl Wy Iyl =
T
Average|/. 34} .Y £ 60
Minimum|/. / | -3 13 .
Maximum|/. 5 | + S -6 7

Y5/
Com
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Yakima River Zish Screening Facility Flow Measurements

Site WUagate Forebay Elevalion %3 Date 7-8- 58
! ‘ Screen Diameter (in)__[¢& Canal Flow___ 1294 « Personnel A5/ /kde
Screen # J-4 -3 Exposed (in)___ Y
Submerged (in)__/ /Y
Time Start] J0Y5 tys. L34 4is. . : —L&%LL"_ 1058 Mes, || U .
Time End 10Y8 tirs. /3R 4es, 185Y Hrg, ; LL3)  Hrs, 1aa #A_,_J? L1285 Hrs,
Location | U_ (O L U @ L u (@ L u_(C) L _ u_ G L U _© L
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Veclor |#8 |+A | V S A | V +S |FA S 4A [ Vv S A | V S A ] V
1 MR AN lel.y L8| 6 Lty 12|20
2 g |5 /.6l 8 1IN /1]y (2.5 /.91 .2
3 15 .y LL] S /6.y Lo,y 6] & /6] .6
4 I A Ik L6l -y L8 ).6 1B 2. ¢l ry
5 Lo l.¥ £:3] .8 Al W LY. 81,4 1,212
6 I8 .5 121 ¢ ford K] L3 .4 el .8 2.2[ 1,8
7 LAY /8| ¥ /S].Y Ll 6 h3 1.y 19| o
8 1l .5 LAV Y /6]y i) 8" Lel.y 1.2 s
9 L] .8 /2] ¥ [S51.Y LS Y3 g 7 3] R
10 f/.¢l .9 M= 6] .y /81y Sl 6 S10
£ A »
Averagel/. b/ | -¢/5] (301 ¥ XAl r.5ol.50 |8 1.86] 1S
Minimum| 2. ${ ./ 159 Sl.3 131y 9]¢ S| o
Maximum|/.3] -$ 1215 7.5 ). 816 2328 3.2]3.0
v ® »  x
Notes: KMbe o tnn: yer teeolic: w'//
Fluctue howm -fn»w A I Iy ’o",;
a e _bit.w/v o
,‘ R RS Al,/u (



8e" 4

Yakima River =sh Screening Facility Flow Measurements

_S_ﬂgL'{.QeiiQ___ Forebay Elevation___+/3%. 3 Date_7 -5 -5

Screen Diameter (in)__ (& & Canal Flow __ |21 _¢fs Personnel 2SR X w
Screen # £~ 7 -6 Exposed (in) 5>
Submerged (in)__ s ( ¥
Time Start H!L;’ H;‘Sz L5 e s, L4/ e 12 ey U434
Time End 1028 [irs, 1150 Ars. LA 24 g YCAY [0%0 Aos: 1Y b 4y
— Z) (6
location | U (J L [[ U (O ¢ u (o L u (@ L U _© 1 U@ 1
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector 148 [HA | V tS |+A | V WS 1ALV 4S8 |+A | V +S {+A | Vv 1S5 |#A | V
1 /IS' 0‘{ /'f -.S‘ /1‘71 L /1; 06 /'-’ .5 /’2 -7‘
2 La 1.t 1Y .5 x4 /51,6 /o] L5~ /0] ¥
3 [ Y 15, /.71 .5 31.9 reres 1,01+
4 Ll g /4] ¢ 131y /5106 [ 319 [ed] . B
5 /4] Y /3 Xa oA /'5"0 [ 1.3 /1/ 1;
6 LYY Y 1518 i [.$1:/6 1.1 .5 /.0, &
7 Lyloy 1219 /.47 . 8 L4 8 Lyl oo 1.0),¢
8 LM] .Y LS| .4 [ Ly 1Yl g Ir].3 (30,3
9 /3 "/ '0‘1 15‘ /'4 bi.' ,:‘[ ,& ’-2 5. /13 ,7-
10 173].v L35 1.3 & L. ¢ 735 LI F
Average|; (] .M 1.0l 5o L3¢].94 /93] & ).27[. 48 1.(3].68
Minimum{. 2 |. 4 Ll Yy NN AE L34 .5 Lt '35 Lol.¢
Maximum| Il | 5 L5].b o l]ed L] .6 leYls %18

Notos:
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Yakima River Fish Screening Fro'lity Flow Measurements

site_{1/3p3 L 0 Forebay Elevation 93 3 Date -4 -K8
| Screen Diamelter (in)__ /(¥ " Canal Flow  129¢ 4% Personnel 454@4/\
Scroen # [A - -0 Exposed (in) 5%
Submerged (in) ___ /4%
Time Start| [0 05 Hrs, / . 1000 Hrg. /908 s /11 2 /rs, 1242 fhs.
Time End {008 Hrg, (2(F fry. 101 Hrs, LR 1] s, 1920 frs. ) . .
/i 7/ (/e
Location | U (O L Tl U (C L U (0 L U (© L u _© L u_©)
Depth 0.2 0.8 0.2 0.8 0.2 0.8
Vector 1S H-A | V S |+A l Vv HA | V LS HA | V S KA | V 48 [HA
1 IL3 ’3 ’l‘ |3 /Il1 J ‘q lﬁ‘ /:E '\5‘ 103 ..S'
2 LYy 1.3 (21,4 [edl] .3 J 1.6 /1161 .% Ldl.4
3 /3 1 /2 1. (3 1.3 Ll .g /g 1.7 131.5
4 neel g Le3] .47 XA [ /2] .4 VAR (2] S~
5 /&1.3 NI L2],3 Lo 8 /Y 4 21,47
6 b |3 Lol .5 /3 1.3 NIy /,57.3 2],
7 1.51.3 [.0].Y [ 91,2 Naity 1419 [31-8-
8 [l IS hal s Lil.3 LO| .6 /51y /.,1].5~
9 ha|.l Lal .4 3 |-, 91 -4 /.51 (4l .y
10 Lh3l.y 1.2] . ¢ [3].4 Lol , 6 Ly].3 2.0}, 5
Averagel/, 32| .32 15143 22].23 1.00].54 1.551.27 |- 26|, 47
Minimum| 1.2 | .3 /0].8 g ALy LY1.2 hol.¥
Maximumf 1. | . ¢ L3185 L] Lat.b 1.g1,4 /87 .87

Notes:
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Yakima River Fish Screening Facility Floco Measurements

Sile Wobifo Forebay Elevation__ Q%2 2 Date 9/%‘/’8&
' Screen Diameter (in)_Jf68 " Canal Flow___29p cf5 Personned’ _Ca7 fLius
Screen # |§-74-13 Exposed (in) ' '
Submerged (in) 7/ ¥ {4 s/ no”a /f-’o-
Time Starit| _J 944 ALs. (232 trs. o5 (5. 226 rs. oI5 /330 bbs
Time End 094 R trs, 1936 Hrs 0§54 Hns, 1229 AHrs. 1008 Hrs, 1428 Hrs
£ 4 13
location ] U_C_ L LU € t U _C_ L u () L u (O L u (] L
Depth 0.2 0.8 0.2 0.8 0.2 .
Vector |+S HA Vv 45 |4A Vv +5 H-A Vv 4S H-A Vv 345 HA \Y 48 |#A Vv
1 Ll 18T {a] .2 Lyl.3 Ll .¢ L2113 lo] -6
2 fellees L0] .6 bLtly L], 9 Ll).¥ 21 .5
3 /.3 zé /! ‘6 .21.3 4? N4 /04.3 Lo 4
4 "‘2 .‘/ '8 ‘J ;L ‘? ‘r /1/ -"/ 1( 1€
5 5.2 A1 .5 Lil.3 d1.4 1,3 10} 5~
6 912 Y L3 yA 19K 31.4 L/ 1. 57
7 A 1.5 51N al.2 Hi],6 12 1.3 Wl v
8 /.0 1.4 Lo] F /24,3 7] .87 Lal.y /0] 457
9 /2] .5 1.6 Ll .3 rins [al.Y LHal.y
10 /al.5" H1 .Y 2] .3 41 .47 PN /51 .5
Average|/.03 | .43 0.92).58 LF1.3 [02.5% [£e]: 35] [46].Y
Minimum| .5~ | .2 B8 1.4 Ll.x 1.4 L0l .1 B1.Y
Maximum|/ 3 | .¢ /13 LY Lal.e [3].4 /o5
Notes: #%(3 _X_ _1,. /Vﬁ/s Cbale Us/eoa (5() Sared Cairal /(ud Jras e (/o > (r/ 060 ¢F5 v iun lag?
+A +5 meascerCorer Te 30 gusser A Sest cuect ). Tval” lewd oo 4,28 '//L’
our wescrtut ot 57(!44[('(" Cita i de lewd "‘ 2y less fuas Fvr Lag, /Gwlji‘
va r" ¥ 7 2" L P v, LSt Foa  F /'u‘f/(//,,;_- ek /;s:,[

Yoy fae XS



APPENDIX G

ROZA SCREENS RAW DATA SHEETS

Appendix G contains the raw data sheets for flow measurements conducted at the
Roza Screens on August 22 and 23. 1988. Page 6.2 shows the calculations made
to position probes at the proper measurement depths, and the distance between
the probe and the screen face at the measured depths. A horizontal probe
support the length of the distance between the probe and the screen face was
used for measurements near the face of the drum screen on 2 screens. Raw data
for measurements in front of the drum screens are found on pages 6.3 through
G.8. Flow measurements in the entrance to the Bay l fish bypass are on page
G.9. Flow measurements in two transects across the separation chamber are on
pages G.10 through 6.12. Flow measurements at the face of the two traveling
belt screens in the separation chamber are on pages 6.13 and 6.14. Flow
measurements in the entrance to the fish return are on page G.15.

G.1



WORKSHEET FOR DEPTH DETERMINATIONS

’f\>o A Laval
?/2 »/28

E
Water_surface
0.5 +—% Bt
0.2 ;. B2
A
; R
0'5__§ B3
R
R
0.8-4 2
0.9 N

Lend €0, 1230.3
Comal Plow:’ 19506

Forebay floor\

Drum Diameter (D): _Za4"" SIDE A
Radius (R): _s22“
Exposed to air (E) : 537
Sumberged (2): /57 *
0.05 z: 2o Al= iE+0.05Z)-R

020 z_20.2"

0.20
0.50
0.80
0.90

A2= (E+0.22)-R

050 z_ 755" A3= (E+0.5Z)-R “.5
0.80 z. (20.8* A4= (E+0.82)R  Z2/-8
0.90 z: _ /359" AS=(E+0.92)-R  96.9

Distance From Vertical To Screen Face

z: RB1= _ 88"
Z: R-B2= 1.7
Z: RB3= __ 35"
Z: R-Bas _29.6.
z: RBS= _4%.6"

G.2

4’0“' Bl=

[Z,Z_ Bo= (RM2-A272)%0.5

SIDE B

(RA2-A172)70.5 F3.2
[00.3
(RA2-A372)"0.5 28,5

(RA2-A47200.5 724

{(RA2-A5%2),0.5 52, 4



Yakima ® iver Fish Screening Facility Floco Measurerments

Forebay Elevation 3393 Date 6#2/?5
CanalFlow  957ch Personnel " Caly /62

Site ?o 2A

Screen Diameter (in) 204"

€9

Screen # 1 Exposed (in)__ 3 3"
TopBaY Submerged (in)_(S/ »
Time Stait] /297 %s. 498 ‘75,
Time End 1IYA Mg 108) 2,
Localion U C L U C L C C C C
Deph | (218)0.2 (523) (38)0.8 _(§23) 0.2 0.8 0.2 0.8
Vector |4S [-A |-V HAI[+S |~A |-V I & A A A A
1 Il vl 2 /81816 122
2 L2l=3l3l.e|l/. 22 L2 lral
3 LBl 3] o1 21108170 . Gl s
4 Ley~nal g XA VR IEN AN ANE
5 /-9 " ‘[ '3 l? /l(l /1 '-‘" [
6 /'? .'7 ./ 13 /43*.& 16 [y
7 ’l‘/ -11 1‘/ 16 /'6 ‘/l/ l(‘ /10
8 L=l 26 -2 .51.48
9 Lo hl= 31, 2 L? /1 87-/.%d .4 -7
10 1 8-31.0 1. ¢ 7'§l-.?l W VY
Average|/.5 2| 028]-.29]0.65] |[£¢0 1095 Y 96
Minimum] .2 ¢ 2 |-.4 ]| b o] -Z1-.7] .8
Maximum} 29 | -4 - 11129102 |- S| %
Notes: X %
7 +3 A

13-y 4




Yakima River Fish Screening Faci y Flow Measurements

79

Site ROA& Forebay Elevation gz'b"" Date 8 -24 -2
Screen Diameter (in) 20Y Canal Flow /957 ¢65 Personnel ;;O?g 874
Screen # _QQ Exposed (in)__$3"
Submerged (in)_/5/”
Time Stan 1[5 _1%s. J0S8 lhs.
Time End U s 2087 Hes.
Location U C L U C L U C L U C L U C L u C L
Depth (215)0.2 _ (523) 2£50.8  (§23) 0.2 0.8 0.2 0.8
Vector HS [FA IFv [+AlIlrs l-A Fv 44|l ST AV S|A{V S{A}]V S]A]V

1 rol-3 0. > ].¢ 1,2 ]-.4l.7].2
2 7 R VA A L VA B VI IR
3 X R AR 2 A
4 '/":4~t‘») 4 '6 13 -JZ , 4 /&
5 /l/ 41,2 ‘g 18 - 21,2 1;
6 lesl-ygl. el 5|l 6].871.8
7 el 3l sl il d.¢ 1.7
8 [t 2] 6], 7 e I K
9 izl e les]=71.41.5"
10 Bz yllzo]-3. <. 67

Average|).26(0,27 |35 |402]:2¥ 223 oe?
Minimum| % | .2} ] K % -9 .5
Maximum|/. 2] -S]- 01 6} lrn2] . 21.9

Notes:
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Yakima River Fisl Screening Faci ty Floco Measurements

sio g 2 & Forebay Elevation_ 12393 Date_{>-22 -8R
Screen Diameter (in)__ 20y ' Canal Flow__/?s7 ¢ H Personnal 72
Screen # _’_i* Exposed (in) 3" ’
Submerged (in) /31"
, v
Time Start| 774 %+, e
Time End LAZ /rs, AN/
Location U C L U o] L U C U C C U C L
Depth ®90.2  (223) % 0.8 (523 .05 0.5 0.8a 0.9
Vector HS }-A |-V HAI4S [-A v 2481 ST A S| A A SlAlv
1 bul ul.yilzol ol e
2 Lol 2 AT | ] A N4 BN
3 YA A IBARA AN
4 T a A A | N2 CEA Y W
5 d Y 4’1 '5— ! "N z: l-/a
6 [N O A I3 | I RS R R
/4 Q2 LGl ol 3] 2
8 L2473 ALl el 3.7
9 !l 31-2 "}' Jﬁ 3 2 S
10 WEBl-gl. 2], 9. '3 f s 87
Averagelog4], 381420 5#| |09 3|~ %] - 28]2.43]
Minimum| , 2 |- 2- |-y i 9] & |- Ll-.yl . &
Maximum| /2| S|~ | . Fila] ol o] 7

Notes:
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Yakima River Fis Sciee ng Foo li tyF loco  eMersun ats

Site R(, 73 Forebay Elcvanon____élz 3% Date (% ~27 - 9
Screen Diameter (in)—zos Canal Flow__/?57 ¢f5 Personnel %2 a1/
Screen # —— Exposed (in)___§3"
Submerged (in)_ 4 51"
Time Start| //£2 /s (748" 4
Time End AP 7 [IHR “rs.
Location U C L U G L U C L U C L U C L U C L
Depth | (5:8)0.2_ (g23) @8)0.8 (23 0.2 0.8 0.2 0.8
Vector [tS |- A |-V |+ tS FA -V IHAIL S| AL|V Si1AlV S|LAL]V S|{A]lV
1 Lel-2l.2 1.3 tel-].2 1.6
2 VA 3 l.2 20y 2y
3 /4\9 ./3 K .4 LD "18 id\ L
4 /// 2.4 ] .4 1O ety 3407 N
5 /:’ “‘,3 7-_’) [ .q ".5- ;L .
6 ,/, -4 ,2 3 Q =Ly .3
7 B2 N WA | TR = A X
8 Af.oe ] v 4 A B Y
9 L3l- 2.2 - 2l il il
10 S B A A T Y A
averagell.// 1026]<25]0.12] |10z l0.£5]~3210.48
Minimum| .8 | .21~y |=2|| *#1.3|--5.3
Maximumly. &1 Lo | M]lr2] g1~ &

Notes:
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Yakima River ‘isl Screenng Faci y Flow Measurements

Site Npoa Forebay Elevalion_ j 222+ 3 Date_ & -22 -%&0
Screen Diameler (in)_204% " Canal Flow___ /¢ 5 7 g?z Personnel (433 /|
Screen # G Exposed (in) 53"

Submerged (in)__(S1 "

Time Start]| /409 ,rs. £35T Lhs ISER Hes, Moo ths. 1539 Hrs. 1523 Hrs .
Time End 1. 4, (354 4hs, 8§57/ Hps 1404 Hps, (1% Hrs. {526 Hrg.
Location | U C L U C L U Cc L Uu Cc L Uu ¢ L U _Cc L
Depth__ | (§15)0.2 %@ [[ 6)0.8 (8:» (55)6.2 0,05TE)| [ (56)0:830.5523) §)-6:2- 0.8A0T]| £5)6:8— 0. 7523)
Vector NS |-A 1.V 4148 |-A |-V s A IHS |-A [Vt dIkS [-A [VIFQ|Es [FA v kAllFS FA I=v + 4
1 Lot 3Aql .31 Fol-cl.¢ S|k [yl 8 F 31l 3 l{zal-e [~ el a7 =70l .¢
2 Wil bl 31,302 21 2l e ol ol-A] 3l ala el yllol .7 Bt F3l22].3
3 ErS KON {0 e W | 1722] 2w Sl Il | O BN K I L T P A I [ A B A A A Y
4 A BT | A a2 A A VO R E SR TR BRI B I R E 2 [ TR DB "
5 o fbol M A idn ol ({7 30-y f & |y 9l-alR [a L T=e[ o [ e/~ 32[=¢1,
6 [l ERYH RN N | 220 B B ) Hlovl A Lyl 2REY s s L]0 wha VA K
7 Lol-ylbrel 3 A v i | XA RS K X T2, l,3 N R b & I | VA IR R VA Y
8 1.8 F. R -/ 51 4 e -st L [ A "* 4 ‘d S0 1,01~ ¢ X 5 _/4 ‘1?  H L
9 hat-4 Ly '3 A L A P "'2"3 * .3 |:5 "7- .;; 1 3 '7 .6 * e I/ ‘17‘ :)3 5
10 ZER I ] A ) A L B s L SR Y I | M R A Y A4 IR N Y
Averagelisq] 0391195 10.32 | 093] 059 .53 [ 0.9 [sz0] 04[]\ ; 1038 ] (gl nzl [ rozlesi\ J 10.5¢]11.26]02([z 1o
Minimuml 30| -31).2}1.2 1.3 1 . Jl.¥| 3l 31 Y .31l 012 QLY 1.311nal.3 1722 .3
Maximum| tY| 5 {r.6 .o [{sr ] 2] 8T - Sl[rul e 17N 9 2l 3.2 [ 4 1720 I\ Lllz.tl.2 Tro] 7
L * * % *

Notes:

#’ - W\)\,_ac‘fr\ys‘ wer\f '(\"‘OW\ + 1,0 % -2.0
“adleeys wl 0.2 /1/12’6.
‘V"//('f/ "’.'1'4,'!, //l.'«/a

/

Zoée /waé[h'u occured aftr th 991~ 1912 u
&,

ry ! Vn/: cal Pg,,,,n?‘iy
/J:(aml (Corrdl ol - A//

3/11; were Cilher wiyendabsle. or .)'qgful". (Cdb
X wal mal fumeki o & .



Yakima Rive Fisl Sciecning Faclity Flow Measurements

89

sie e g Forcbay Elevation /. 22,3 Date &£-22-94
Screen Diameter {in) _20¢" Canal Flow___s¢5/ cr> Personnel B.SA4 /& /4
Screen # __77___ Exposed (in)_ $3"
Submerged (in) /&7 "
Time Start] 13|3 Ahs, pA3] A7, 0 s [ 1220 Hrs 1612 s, 122 Hrs,
Time End L30E L, 3y S o2 s, (38l /s 1o (5" Hrs. 1628 Hra,
Location U C L ms C L V) C L U C L U C L U C L
Depth | (5 0.2 (823 || (818)0.8 (§id) £16) .05 (829 T8)0.5 (923) |[Er)o.8a x(¥23) |[(g6)0.9 (823)
vector (S |-A v ) 31HS |FA |-V LS Al vI[rAalrs [-A -V +AlIRS A |-V |+ +S |-A -V |44
! AV ~ Lof-ul- .3 A= * G|l A R Y ';? ~ Il ! LO]- 2| A |,
2 e B 51 DV § IR U P 7 § I O I I NN 1 VI SO G R | e i AR ELA LS
3 7 =3 s L. glhs Bo]ld PIECINS I BFE BARA | N ST A o 54 | Y BN * .4
4 A D BN I | V4 Y 3% 3 XN | A B » .2 Al oyl 3 (Lro]ls1B [, Rl-6]
5 I X EX72 I A | A B A Y- W RN R R T Sl-v 1 A |, IR
6 A s eslsley e sl de by J B 3202 - g [ 2]121-51A 1.5
7 "7 i WA R 4 R O B SN B, ‘ T 4 l?"z"[ - 2l.4 2-8 =T A Sal-.s * '
8 a4 ‘ '!7— '3 1-:{ ',- aa 'L/ L i ‘ —/./ l-()—"l ",q 'b- 99 ~. le ) ‘q -'b. * 15
9 2] B B A | Y T2 REE A | B w [ Adl.er 3t 2 12 .o FIIKIPAL AR
10 2% 7 B P | S R RS A | I ¥ |-03 LRl ol |, 1A K 2K
Averagel0.9/1p.321 .44 12.33] [08Y | 2.52] Y6 [ 0:4/] | /12| 0:- 4] \ /123 log/1o.9/ | . 501035} | 087 0-5¢ 037 [292] o521 & 1047
Minimum| . la Nty Ly L3 gy 4 X el 312l i) 2]y WA IKINAWAE
Maximomi. 31 A -8 1 -S|lrol - 61-S1 Ci{s3l. /)} o s 2 e - 21 /M - ls2l. 2 /\Ja._
* * ¥

Notes: # - unneadeble.

{ tiews 2
¥x - fvab( 'V\(ll um b



Yakin a River Fist Screening Fac y Flow Measurements

Forebay Elevation__;/70. %

Date Q—mﬁg
Personuel ‘0:541 Ead

Screen™Riamejer (in) -

Screen # E;’Pass -Ba, By fed (in)___ —

Submgiged (in)__~ /<0 'f/f?

Canal Flow___ /947 ##s

6°9

Time Start] 145z  Hrs, 1430 He s,
Time End (425" Hee, 1433 Hes
Location U C L U C L C C o] C
Depith &®0.2 (8% |[uE)o.8 ¥ () 0.2 0.8 0.2 0.8
Vector NS |-A [-v [+All+s [-A [V [+4 A A A A
1 sl s LY A3yl .8 1-10
2 2813 el 2 24l o | 2l-.9
3 9labazlba 12el.y ]9
4 R A PN | FRN P VS B
5 7,91 3 16 . ,:L? CR Nl?ﬁ /)
6 I3 228l 7000l e - 2 ]-.3
7 .00 1Qf /o9l 6 |-3
8 S WA RPN | I AT A Y
9 3?1 el L oltas] ! _"? =Y
10 j.obval3ol-711231.9 B a ]y
Averagel2.99].22|2.59 (3| {242 151 . 29| =57
Minimumi2.5 | » |.8 [ -.1][1.61-24-4/ =10
Maximum[3.0 {: 3 32 ] .Y ||2.?lz&].9]- 3

Notes: ?70"( Ma’{u.wll"v K




Yakima Hiver Fisl Screening Facility Flow Mcasurements

01°9

sie_Koza Forebay Elevation 0.3 Date R/ze/d&
Screen Didmegtey/(in) - Canal Flow 225255 nE Personnel’_cH6/ € .
Scr=en # 1 S*1 Ex% in__—
Submefsged (in) (gg"du/p
Time Start! ///% Hire /0K Nrs, /428" irs. /0898 4y, 1/30 Bhs. /O35 (g
TimeEnd | 135 Hrs, 1198 s, 1031 Fre, N3y g 1038 Ky
Location c__ L W) ¢ L u (¢ L u _(© L u ¢ (W 1 u ¢ (D
Depth 0.2 (3/6)0.8 (85)0.2 (815)0.8 (&5 0.2 @3).8
Veclor 1S [4A \'A 4S8 |+A [ V £S A \ +S HA \ A\ SI+tA | V 5 |+A \'J
1 20 1.0 3./1.5° Lo |y KA 1IN} 12].8
2 /. / ,é 0§ .87 [0 '8 oS B1.2 o ! 1_2
3 itl.s 2.7] .34 1y 1.7 A A PTA 9].8
4 Lol o8 28].6 319 2119 T I a4 .3
5 207 [ Z1INS 2.3 3.9 L7 3.6].
6 Bl.2 241.6 Lol 2.5, 7 =Y IA ]2
7 /:K [ 4.0 ’y '8 '? - '.’J "( l?' a'ﬁ oCO
8 /4.{ l? J‘? '7’ /'Lf LS L Zi (l} nS. 3-}“ "’
9 LY, 6 1813 2.6 A A L5 e 321,
10 ;? ,8 J,L[ o} i N 2,9 i ,ll W e -?
ver] _Averagell 32.5¢1,Y 2.9¢1 . 2¢ 342.1,58 /04, .63 .y2l. 22
inim{__ Minimum| 2.7].3 31 .4 2.9 .3 Y. 5 2.5].6
1xirﬁ Maximum Yo0].8 L4140 39110 21 3619
N s:iofd 18 YA +s Tva.,;/.”J Z 12 wide T P p3 ¢l ‘,("_'
u fe. [

1 ey ;/.olm,/-", h o
]

' . .
' [ ' e
Hc ' -ll,\-'l . : N ,( f

\ -4 ) AR
IR N K o
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Yakima River Fish Screening Facility Flow Measurements

Sile Tog—ﬁ Forebay Elevation_ /3230, 3 Date_8/2£/28
Screen Diametyr (in) - Canal Flow__(757¢ 65 Petsonnel ‘rs/ €1
Screen # Ts& 3 EX?%Z’ (iy____—
Submefged (in) ggv":/r7,

Time_Start| J/4] /75 1048 rs UEF 7s. 1055 s IS8 (drg. / s
TimeEnd | (1YY 4 1051 Kry, USO Ars (058 [{rs 1155~ fhs, 108" Hos,
Tocaion [1UJ) € € (W ¢ 1 u (C) L U _(C) L u_=¢

Depth  [($18) 0.2 (¢16) 0.8 | (£15)0.2 | {(515)0.8 \88)9.2 - L:e o.g L
Vector [+S [+A [ v +S A | v 4SS BA [ v +S A [ v tS kA [ v +S ([ v

1 1216 2:.4), 5~ o B LH] .6 217 /131y

2 L7 2213 lof , 57 /L F]3 1] 8 /51,2

3 nal.¢ Y L2] .8 AR LAl .8 ). 5

4 AN 2.41.¢4 il P Ao 'g N ';' 2.87] i d

5 131.3 Sy Lol.2 sl e A2 22 1.8

6 A L8] 1 221 1 1A 3] 5

7 EIR L8l . 2,01, 18170 2904

8 lLéal.8 LG . & (s /8.6 /AL A /31,2

9 261, /91,2 KIS LG e A v d A

10 e L] A 2.0 .¢ 211 .9 AN 1K
Averagelr 23| 64 2.06] .20 1497] o7 (.96] .69 1251.7¢ [ .47
Minimum| . # | - L3l .21 5 141 .6 91, 12y
Maximum|z.0] .8 261.5 ENn 2.2] .9 18100 25| . F

Notes: (}f,lz $/8 used /4. al! meavaicaments @
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Yakima River Fish Screening Facility Flow Measur=ments

Site Troe”d Forebay Elevation__ )3 30, 3 8/&3/(8
o Screen D ter (in) — Canal Flow_ /49 2 ch Personnel gz / € L.
Screzn # 5% X-3 Exgosed (in)
Subperged (in) 14y decp
Time_Start 1220 Hes 1dg/ e | (220 Hrs. | (230 4us,
Time End [ARS  frs [F LY 8 (1249 s . 139  Ars.
A
location | U __C' L U _ ¢ L U J L u (c) L C C
Depth _|(578) 0.2 (250.8 {815y 0.2 @5 0.8 0.2 0.8
Vector |+S |[+A \') +S |tA Vv +S |+A Vv +S | +A A A
1 ER I (9] .¢ /9] .¢ ngl.2
2 /(1.2 2.0 1.5 /3.y FEN IR
3 AR A X /.M. 4 .8].9
4 L2012 [.3].5" /4] 8 181 .6
5 /.21.3 (8 1.y /d )| ot/ 1.3 0.4
6 /81.7 -Gl Sl e L L2
7 Ly A K. Ll .8 1L -y
8 il s I;? "{ I I LGl . G
9 ‘4] a _\Lk b PR EES L] .Q
10 LAl s” 1316 ey lo]. 4
Averagell.1'f]. 43 X1 074% ). 391.5Y )72] .50
Minimum| /1 o NAN /2] -3 .31 7
Maximum{ /.6 | .7 [2.6] & 191 .2 25101
Notes: #] ‘,(’/ , ! ! {v,. " ou‘{M iy i
L] I 5'/‘», (q: .
. R AT PR v
(lw\(ith'J ivac Y ") LA )
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Yakima River Fish Screening Facilily Flow Measurements

Site_ Kopg Forebay Elevation [i¢4¢:J Date 5’/23/!2
Screen Diamler (in) — Canal Flow 1957 ¢ Personnel &4 £y
Screen # TS*1 x-§ Exppsed (in)___ -
Submérged (in) ggg"zrr
Time Start| 3.5 irs, 132 Ahs. (356 Hrs (324 Hs, 1402 Hrs, /33 Hra,
Time End 1353 Yrs. L1320 /fhs. 1257 tha, L_/2224s, \YON s, 1324 Hrs.
G) (83
Locaion | U _C L U _C L u ¢ L Jlu ¢ U _C L u_c¢ t
Depth___[g/8) 0.2 (%167 0.8 ($)7)0.2 (R1570.8 (®/£)0.2 15 )0.8
Vector K-S [+A \ 1 A \' 4SS HA Vv 4SS A Vv S |+A Vv 48 |+A )
1 ,Oq ,o[ 3'. "' 0 o;' " 'z- -6 .( u ‘
2 !A__'L /'9 N Vo =4 /-8 4 -‘5—‘1‘Q 7:‘/ '8
3 2 % 2.3 .3 Glo L1].a 3L J.9].¢
4 ’ ’ glo 17 O l‘o "3 ', !“ l., ’2:8 21
5 /G :; L21.3 A /? 2| .5 YR A Y
6 Vi 3.21.4° 8. N A8 .2l 2
7 3 ’ 912 s / { j L& * R o -3 ‘{ y) ;‘
8 c&_&ﬁ 1/'5— o ‘9\ ';\ 2"{ '/ '3 --.I ;543'. ‘/
9 ’l3 looI _‘2»5- _01 -‘b- O . Oq (] 9‘{ L" Ly
10 a1 . F /313 yloe 081 .S 1 o6
Averagel/. 051,66 23] .30].39 ART 279 BT,
Minimum{ .3 | .2 /.71~ -s{-.Y f1./ -5|-y -
Maximumls. 4 | 7./ 13.2] .6 A m 24}.5 N3y Y4h.¢
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y1°9

Site TD}:A

Yawma River Fish Screening Facility Flow Measursments
Screen Di er (in) ~

Forebay Elevation__ /220.3
Canal Flow___ “fs7 cf>
B Expised (in) -

Screen # T<#f - =
Subrpérged (in)_____( Yy deep

Date « /2 J,./A‘ 5

Personnel fee /€.

Time Start 1407 M 1338 Hrs.
Time End 1418 Hrs, T/}
/
Location | y € L u _Cc t u_c L u ¢ L Uu__¢C u _Cc L
Depth__175)8) 0.2 6/6 )0.8 0.2 0.8 0.2 0.8
Vector Teg|+a [ v +S J+A ]l V S|lAlVvV S|A |V S|1A S1A LV
1 1Y 2:3]. 2
2 =.2 ,7 of | -8~
3 Ja.il-2 2.0 ] .5
4 ) e 2:31-2
5 s Y 2.9]-.2
6 R Al
7 '5 rl 1'7' ‘l/
8 /1] .2 SN
9 ’:3‘ -~ 3 2"1 ~q
10 yall./ 358
Averagel.b(] -3¢ 2.61].24
Minimum|-.51 -3 L2l
Maximum|/-/ | 4./ 35102

~
Notes: [hoke 518 used (orall nreasctiines %, @



Yakima River Fish Screening Facility Flow Measurements

S1°9

Site . ¢# 4 Forebay Elevation __/2<2. 2 Dzie 2?/23/8’2
Screen [5iqm ler (in) Canal Flow 1957 ¢cfs . Personnel 2y« /g o
Screen # £, b (e P Expgsed (in)
Submgroed (i)_72" /2 tfesp TS
Time Start LA Mg (453 th,
Tirno End 1SYE8 Hrs ] 1456 Mra,
Location | U_/CD L u @)t U _C L Uu_Cc L u ¢ L u_Cc L
Depth_[(2)5) 0.2 " &750.8 0.2 0.8 0.2 0.8
Vector }4S [+A | V 485 \ S|ALl V S|A|lV S|]A]V S|ALlV
1 2510 bl./
2 4100 g/
3 5lo.2 3910
4 Slo J4 0
5 3slo 3.51./
6 73101 141 -2
7 la¢lo 3.6].2
8 3.4 ./ 3.51./
9 3.5| o St/
10 1729].7 SR
Average|dYy1.66 35114/
Minimum{ 3.3 | o 3.4l o
Maximum{ 3.9°] ' 2. 3./ .2
Noles:

0L 1Y A(/N Sun, /:ct
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