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1. Travel period: March 23-27, 2009
2. Placesor officesvisited: Tracy Fish Collection Facility (TFCF), Tracy, CA

3. Purpose of trip: One purpose for the trip was to assist in setting the hydraulic
conditions during the salmon whole facility efficiency tests. Another purpose was to
determine whether velocity data from the newly installed primary flowmeter can be
confidently used during the tests.

4. Synopsisof trip: | traveled to Tracy, CA on Monday, March 23" and departed on
Friday, March 27". During the week, | met with Cathy Karp (86-68290) and her team of
researchers regarding the salmon whole facility efficiency tests and assisted in setting
hydraulic conditions for two evening fish releases. During the tests, the facility was
operated to achieve salmon criteria with a secondary velocity of 3-3.5 ft/s and primary
and secondary bypass ratios above 1.0. Using thetidal cycle, the tests were scheduled
when the primary channel velocity was approximately 1.1 ft/sfor 2 pump operations at
Jones Pumping Plant or 1.6 ft/sfor 3 pump operations. Hydraulic conditions such as
water depths, discharges, velocities, bypass ratios, and velocity control pump operation
were recorded during the experiments. Test resultswill be compiled and released by the
principal investigator, Cathy Karp.

While | was at the TFCF, | attended a teleconference on the proposed installation of
Hydrolox traveling screens in the secondary channel. Debris capture tests conducted by
Brent Mefford (86-68460) and Dane Cheek (86-68460) in March 2009 show that the
Hydrolox screens are effective at debris collection. Brent Bridges (TO-411), Cathy Karp
(86-68290), and | discussed whether we had the staff, materials, and fish necessary to
perform afish insertion experiment in April or May 2009 with the Hydrolox screensin
place. Like the debris capture tests, static screenswould be installed on the first louver



array in the secondary channel. Results from the salmon whole facility efficiency tests
with louvers (collected March 23-31, 2009) could be directly compared to the Hydrolox
fish testsif the test methods were the same. The Hydrolox screens are available at the
facility, but a barrier of framed netting or perforated plate will need to be fabricated to
block the bypass at the end of the second louver array to prevent loss of fish during
experiments. Full planning for these tests will begin after regulatory agency personnel are
contacted.

Tom Moser, Tracy C&| Mechanic (TO-437), and | discussed the installation locations
and output values from the facility flowmeters. Tom installed aRD Instruments
ChannelMaster H-ADCP (acoustic Doppler current profiler) in the primary channel in the
summer 2008. This permanent flowmeter outputs the mean velocity at the depth at which
it wasinstalled (7.2 ft from the channel bottom). Dueto tidal fluctuations at the facility,
an indexing evaluation is needed to relate the mean velocity at the flowmeter elevation to
the actual mean velocity in the channel. Tom is currently looking into options for the
indexing evaluation.

Since the salmon whol e efficiency test and other experiments are planned before the
indexing evaluation, there was uncertainly asto whether the velocity output from the
ChannelMaster is representative of the actual mean channel velocity. An OTT Qliner (a
portable discharge measurement system) was shipped to the TFCF to compare the
primary channel velocities measured by both instruments.

The Qliner consists of an acoustic Doppler current profiler, a boat to hold the current
profiler and a Bluetooth transmitter, and a handheld computer with Bluetooth and the data
collection software. Five transects were collected at 1Hz for tidal stages that varied
between 16.85 ft and 18.36 ft. The transect location was about 55 ft downstream from the
trashrack bridge deck near the leading edge of the first primary louver panel. Vertical
velocity profiles and water depths were measured at 11 lateral |ocations across the
primary channel at a spacing of 8 ft. A discharge value was calculated from the velocity
profilesin the Qliner software by using a section-by-section discharge algorithm. The
ChannelMaster is not yet set up to calculate discharge.

Tom downloaded data from the ChannelMaster during the test days. Mean velocity data
from the Qliner was compared to the velocity output from the ChannelMaster. Datafrom
the Qliner was also used to document vertical and lateral velocity variationsin the
channel during low debris, low pumping rate operations. Results from the five primary
channel transects are shown below.



Discharge Measurement 1 — 3/25/09 from 0913-1013
Filename: tracy3(1)

Tidal stage: Outgoing tide near high tide.

Tides: High tide 0747, low tide 1411

Table 1 — Data collected during discharge measurement 1.

Before Test After Test Average Over Test
Mean Mean Mean
Reading D(efpt@)t h Velocity D(ef%t h Velocity D(?%t h Velocity
(ft/s) (ft/s) (ft/s)
ChannelMaster 1 | 18.64 | 0.955 18.10 0.944
ChannelMaster 2 | 18.63 | 0.895 18.09 0.972
ChannelMaster 3 | 18.63 | 0.952 18.09 1.015
ChannelMaster 4 | 18.62 | 0.884 18.09 0.945
ChannelMaster 5 | 18.62 | 0.949 18.08 0.900
ChannelMaster | 1363 | 093 | 1809 | 095 | 1836 | 0.94
average
ChannelMaster
average over 18.36 0.90
entire time period
FUIELY CIERE) | g 17.94 18.17
depth sensor
QLiner Yelomty 1785 0.92
profiler

Between 0913 and 1013, the mean velocity from the portable QLiner was 0.92 ft/s and the
mean velocity from the ChannelMaster was 0.90 ft/s. The permanent flowmeter was
2.2% lower than the portable profiler. The discharge measured using the Qliner was
approximately 1,445 ft%/s during this outgoing tide.
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Figure 1
measured from left to right looking downstream with vertical

1 on left side and vertical 11 on the right side.
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Figure 2 — Vertical velocity profiles for Verticals 1-4 in discharge measurement 1. Information about each profile is shown at the top and average values
for the entire transect are shown at the bottom.
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Figure 3 — Vertical velocity profiles for Verticals 5-8 in discharge measurement 1. Information about each profile is shown at the top and average values
for the entire transect are shown at the bottom.
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Figure 4 — Vertical velocity profiles for Verticals 9-11 in discharge measurement 1. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.



Discharge Measurement 2 — 3/25/09 from 1251-1351

Filename: tracy4
Tidal stage: Outgoing tide near low tide.
Tides: High tide 0747, low tide 1411

Table 2 — Data collected during discharge measurement 2.

Before Test After Test Average Over Test
Mean Mean Mean
Reading Depth Velocity Depth Velocity Depth Velocity

O gug | O | qug | @ | gug
ChannelMaster 1| 1691 | 1.041 | 16.86 | 1.300
ChannelMaster 2 | 1691 | 1.090 | 16.86 | 1.290
ChanneMaster 3 | 1691 | 1.042 | 16.86 | 1.359
ChannelMaster 4 | 1691 | 0014 | 16.86 | 1.348
ChannelMaster 5 | 16.90 | 1.099 | 16.87 | 1403
ChannelMaster | 1591 | 104 | 1686 | 134 | 1680 | 1.19

average
ChannelMaster
average over 16.85 1.20
entire time period

FUIEL GIEE) | g o 16.67 16.70
depth sensor

QLiner velocity
profiler 16.34 1.21

Between 1251 and 1351, the mean velocity from the portable QLiner was 1.21 ft/s and the
mean velocity from the ChannelMaster was 1.20 ft/s. The permanent flowmeter was
0.8% lower than the portable profiler. The discharge measured using the Qliner was
approximately 1,731 ft%/s during this outgoing tide (near low tide).
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Figure 5 - Velocity, depth, and discharge in metric units for discharge measurement 2. The transect was
measured from left to right looking downstream with vertical 1 on left side and vertical 11 on the right side.
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Figure 6 — Vertical velocity profiles for Verticals 1-4 in discharge measurement 2. Information about each profile is shown at the top and average values
for the entire transect are shown at the bottom.
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Figure 7 — Vertical velocity profiles for Verticals 5-8 in discharge measurement 2. Information about each profile is shown at the top and average values
for the entire transect are shown at the bottom.
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Figure 8 — Vertical velocity profiles for Verticals 9-11 in discharge measurement 2. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.



Discharge Measurement 3 — 3/26/09 from 1503-1531

Filename: tracy6
Tidal stage: Incoming tide near low tide.
Tides: High tide 0806, Low tide 1451, High tide 2035

Table 3 — Data collected during discharge measurement 3.

Before Test After Test Average Over Test
Mean Mean Mean
Reading D(Gf’?)t h Velocity D(}e%th Velocity D(?%th Velocity
(ft/s) (ft/s) (ft/s)
ChannelMaster 1 | 17.20 1.539 17.47 1.590
ChannelMaster 2 | 17.21 1.634 17.47 1.322
ChannelMaster 3 | 17.20 1.412 17.47 1.595
ChannelMaster 4 | 17.20 1.526 17.48 1.546
ChannelMaster 5 | 17.21 1.271 17.48 1.358
ChannelMaster | 1750 | 147 | 1747 | 148 | 1734 | 148
average
ChannelMaster
average over 17.34 1.48
entire time period
FULTELRY GERE) | g gy 17.26 17.14
depth sensor
QLiner \_/elouty 16.86 161
profiler

Between 1503 and 1531, the mean velocity from the portable QLiner was 1.61 ft/s and the
mean velocity from the ChannelMaster was 1.48 ft/s. The permanent flowmeter was
8.1% lower than the portable profiler. The discharge measured using the Qliner was

approximately 2,391 ft%/s during this incoming tide (near low tide).
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Figure 9 - Velocity, depth, and discharge in metric units for discharge measurement 3. The transect

was measured from left to right looking downstream with vertical 1 on left side and vertical 11 on the

right side.
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Figure 10 — Vertical velocity profiles for Verticals 1-4 in discharge measurement 3. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.
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Figure 11 — Vertical velocity profiles for Verticals 5-8 in discharge measurement 3. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.
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Figure 12 — Vertical velocity profiles for Verticals 9-11 in discharge measurement 3. Information about each profile is shown at the top and average
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Discharge Measurement 4 — 3/26/09 from 1536-1610

Filename: tracy7

Tidal stage: Incoming tide.

Tides: High tide 0806, Low tide 1451, High tide 2035

Table 4 — Data collected during discharge measurement 4.

Before Test After Test Average Over Test
Mean Mean Mean
Reading D(?%th Velocity D(efpt@)t h Velocity D(G]f%t h Velocity
(ft/s) (ft/s) (ft/s)
ChannelMaster 1 | 17.53 1.405 17.78 1.599
ChannelMaster 2 | 1753 | 1.380 17.78 | 1.546
ChannelMaster 3 | 17.54 1.489 17.80 1.358
ChannelMaster 4 | 17.54 | 1513 17.80 | 1.408
ChannelMaster 5 | 17.55 1.509 17.83 1.535
ChannelMaster | 175, | 146 | 1780 | 149 | 1767 | 147
average
ChannelMaster
average over 17.67 1.44
entire time period
IS GEIE | g 17.61 17.48
depth sensor
QLiner \_/elouty 1719 154
profiler

Between 1536 and 1610, the mean velocity from the portable QLiner was 1.54 ft/s and the
mean velocity from the ChannelMaster was 1.44 ft/s. The permanent flowmeter was
6.5% lower than the portable profiler. The discharge measured using the Qliner was

approximately 2,315 ft*/s during this incoming tide.
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Figure 13 - Velocity, depth, and discharge in metric units for discharge measurement 4. The transect was

measured from left to right looking downstream with vertical 1 on left side and vertical 11 on the right side.
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Figure 14 — Vertical velocity profiles for Verticals 1-4 in discharge measurement 4. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.

20



&l x|

rData

Yertical: 5_4| Pozition(m] !E
MeanVel(mds) [0.45  Depthim) 5.22
Discharge[n'?s’s]'ﬁ Awerage of: E
Good cells: 14 Cellsizeifm) |0.30
Heading: 483 Pitch: 0.8

Welocity |AmDIitudes| Beam Velocitieslﬂj

VR — Povverlawy [6]
— Mean Yel. —+ % Beam3

e Unuged cells

1]

0 01 02 03 04 05 0B

Ovverview I More.. | Settings | Notes |
Site: Itrac:y?

Date/Time |D1 -09-2004 09:32:06
Discharge(méds]  [B2.57 +.!-|U.8

“width(m) 26.83  Areal?) |14D.83
ean depthim) 524
Mean Welocity(ms]| 0.47

)]

rData

Wertical: = Pasition[m] |‘I E
MeanVelimss] 048 Depthim) 5.23

Discharge(r?/g)|6.03  Average of: 12
Good cells: 14 Cell sizezm)  |0.30
Heading: 492 Pitch: 07

Welocity |AmDIitudes| Beam Velocitieslﬁﬂ

VR — Povverlawy [6]
— Mean Yel. —+ % Beam3

e Unuged cells

1]

Depth

0 01 02 03 04 05 0B

&l x|

Data

Wertical: 7 Pasitian{m] !@
Mean Vel [mis) [0.46  Diepthim) &
Discharge(r?/s)|5.84  Averageof: |11
Good cells: Cell sizesfm) (030
Heading: Pitch: A0

Welocity |AmDIitudes| B eam Velocities |Llﬂ

e — Povwverlavy [6]
— Mean Yel. —+ % Beam3

-2 Unuged cells

0

01 02 03 04 05 06

Ovverview I More.. | Settings | Motes |
Site: Itrac:_l,l?

Date/Time |U1-DS-2UU4 05:34:52
Discharge(réds]  |B5.57 +.!-|D.8

“wfidth(rm) 26.83  Arealm?) |14D.83
tean depthim) 524
Mean Welocity(m/s]| 0.47

Overview I More.. | Settings | Notes |
Site: Itrac:y?

Drate/Time |D1 -03-2004 09:37:31
Discharge(méds]  |B5.57 +.!-|U.8

“wdidthim) 26.83  Arealne] |140.63
tdean depthim) 5.24
tean Velocity(m./s]|0.47

&)X

rData

Yertical: S_ﬂ Pozition(m] !@
MeanVel(mds) [0.39  Depthim) 2.25
Dizcharge(md/s) E Average of: E
Good cells: 15 Cell sizesfm)  |030
Heading: 556 Pitch: -0.9

Welocity |AmDIitudes| Beam Velocitieslﬂj

R — Povverlawy [6]
— Mean Yel. —+ % Beam3
¢ Unuged cells

1]

0 01 02 03 04 05 0B

Overview I More.. | Settings | Notes |
Site: Itrac:y?

Date/Time |D1 -09-2004 09:40:13
Discharge(mé/s]  |B5.57 +.!-|U.8

swiidthim) 2683 Aveal?) [12053
tean depthm) 5.24
Mean Velocity(m./s]| 0.47

Figure 15 — Vertical velocity profiles for Verticals 5-8 in discharge measurement 4. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.
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Figure 16 — Vertical velocity profiles for Verticals 9-11 in discharge measurement 4. Information about each profile is shown at the top and average

values for the entire transect are shown at the bottom.
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Discharge Measurement 5 — 3/26/09 from 1621-1703

Filename: tracy8

Tidal stage: Incoming tide.

Tides: High tide 0806, Low tide 1451, High tide 2035

Table 5 — Data collected discharge measurement 5.

Before Test After Test Average Over Test
Mean Mean Mean
Reading D(efpt@)t h Velocity D(?E[))th Velocity D(?%t h Velocity
(ft/s) (ft/s) (ft/s)
ChannelMaster 1 17.87 1.454 18.08 1.493
ChannelMaster 2 | 17.89 1.357 18.10 1.439
ChannelMaster 3 17.89 1312 18.11 1.439
ChannelMaster 4 | 17.91 1.369 18.12 1.380
ChannelMaster 5 17.90 1.346 18.11 1.401
ChannelMaster | 1789 | 137 | 1810 | 143 | 180 | 140
average
ChannelMaster
average over 17.97 1.33
entire time period
e 17.81 17.76
depth sensor
QLiner \_/elouty 17.49 138
profiler

Between 1621 and 1703, the mean velocity from the portable QLiner was 1.38 ft/s and the
mean velocity from the ChannelMaster was 1.33 ft/s. The permanent flowmeter was
3.6% lower than the portable profiler. The discharge measured using the Qliner was
approximately 2,128 ft*/s during this incoming tide.
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Figure 17 - Velocity, depth, and discharge in metric units for discharge measurement 5. The transect was

measured from left to right looking downstream with vertical

1 on left side and vertical 12 on the right side.
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Figure 18 — Vertical velocity profiles for Verticals 1-4 in discharge measurement 5. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.
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Figure 19 — Vertical velocity profiles for Verticals 5-8 in discharge measurement 5. Information about each profile is shown at the top and average
values for the entire transect are shown at the bottom.
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Figure 20 — Vertical velocity profiles for Verticals 10, 11, and 12 in discharge measurement 5. Information about each profile is shown at the top and
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average values for the entire transect are shown at the bottom.
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5. Conclusions. Mean velocity values from the ChannelM aster were aways lower than the
Qliner with differences of 0.8%, 2.2%, 3.5%, 6.5%, and 8.1%. The average difference was 4.2%.
Qliner velocity profiles show that the mean velocity tendsto be dlightly higher near the left edge
of the channel. It ispossible that the ChannelMaster is not incorporating enough velocity cellson
the far left side of the channel toward the louvers. The ChannelMaster’ s horizontal range should
be reevaluated before velocity indexing begins. This comparison between the Qliner and
ChannelMaster shows that the permanent facility flowmeter can be used by operators and
researchers with some level of confidence until the velocity indexing evaluation is completed.

The lateral skewnessin the velocity profilesisfar less prominent than was observed in previous
tests. 1n 2003 during 5 pump operations with atypical October debrisload, Warren Frizell found
that velocity magnitudes on the left side of the channel looking downstream were three times
higher than the velocities on the right side of the channel. In these 2009 measurements, mean
velocities across the channel were fairly uniform, with dlightly lower velocities toward the center
of the channel. Thelateral uniformity observed during these tests appears to be aresult of low
debrisloads and low pumping rates. Some velocity profiles are more vertically skewed than
others, although there is no consistent trend is this data set.

6. Action correspondence initiated or required: Not required.
7. Client feedback received: Not required.
cc. TO-410 (Silva), TO-411 (Bridges), TO-437 (Moser)

86-68290 (Karp)
86-68460 (DeMoyer)
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Robert Einhellig, Actingfanager G
Hydraulic Investigations and Laboratory Services Group
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