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CONVERSION FACTORS

Multiply By To obtain
cubic foot per second (ft3/s) 0.02832 cubic meter per second
foot (ft) 0.3048 meter
foot per second (ft/s) 0.3048 meter per second
mile (mi) 1.609 kilometer
pound (avoirdupois) (Ib) 4.536 kilogram
square inch (inz) 0.00065 square meter
ton per day (ton/d) 0.9072 megagram per day
ton per day per foot [(ton/d)/ft] 2976 megagram per day per meter

Temperatures in °C (degrees Celsius) can be converted to °F (degrees Fahrenheit) as follows:
°F=(1.8)(°C) + 32

Water temperatures are reported to the nearest 0.1°C.
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EXPERIMENTAL DRAWDOWN STUDY, LOWER
GRANITE RESERVOIR, NORTH-CENTRAL IDAHO,

MARCH 1992

By R.W. Harper and S.W. Lipscomb

Abstract

Sediment, water temperature, light transmis-
sivity, dye traces, and velocity were among the
data collected during the experimental drawdown
of Lower Granite Reservoir. This reservoir on the
Snake River near the Idaho-Washington border
was partially drained during March 1992 to
evaluate the effect of increased velocity on the
out-migration of salmon smolt.

During the drawdown, the reservoir was
reduced from normal full-pool capacity to less
than 25 percent of full-pool capacity. Specific
river-mile locations, or transects, were visited and
data representative of conditions in the reservoir at
full-pool capacity, one-half drawdown, and full
drawdown were collected. Samples of suspended
sediment, bedload, and bed material were obtained
at two streamflow-gaging stations and four
transects; water temperature and light transmissiv-
ity profiles were obtained at nine transects; time-
of-travel studies using dye tracers were made in
two reaches of the Snake River in the reservoir and
directly upstream; and numerous velocity profiles
were obtained from 23 transects.

INTRODUCTION

From 1950 to 1970, a series of dams was built on
the lower Snake and Columbia Rivers in Washington.
The multipurpose reservoirs created behind these dams
provide storage capacity for flood control and down-
stream hydropower production. Each dam includes
locks for the passage of barges, and the interconnected
reservoirs allow navigation from the mouth of the
Columbia River in Washington to Lewiston, Idaho
(fig. 1). Lower Granite Reservoir is at the upstream end

of this series of navigable reservoirs, and the confluence
of the Snake and Clearwater Rivers is at the upper end
of Lower Granite Reservoir. Two streamflow-gaging
stations—Clearwater River at Spalding, Idaho, and
Snake River near Anatone, Washington (fig. 1)—have
been in continuous operation for 69 and 33 years,
respectively. These gaging stations provide data on
reservoir inflow.

The numbers of salmonid species returning to
spawn in headwater streams in Idaho have declined
since the construction of the dams. State and Federal
resource agencies and wildlife-protection organizations
are concerned that immature salmonids (smolts) are
being delayed and (or) disoriented in the long, slow-
moving reservoirs during their out-migration journey
to the Pacific Ocean and are falling prey to disease and
predators. It has been estimated that only a small num-
ber of smolts find their way through the reservoir sys-
tem to return to the ocean. The 1991 listing of the
Snake River sockeye as an endangered species, and the
probable listing of the Snake River fall chinook have
provided the impetus to find countermeasures to
reverse the decline in salmonid populations in the
Snake and Columbia River systems.

Purpose and Scope

Among measures being considered for reversing
the decline in salmonid populations is the annual draw-
down of some or all reservoirs on the lower Snake
River during the period of maximum smolt out-
migration. Lowering pool elevations below present
operational levels would result in increased velocities
throughout the reservoirs. It is anticipated that the
increased velocities will enhance smolt out-migration;
however, a possible consequence of this reservoir man-
agement scheme is the reentrainment of sediments
deposited under stillwater conditions in the upper ends
of the reservoirs. The movement and redistribution of
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large amounts of sediment may adversely affect
migrating smolts as well as spawning adult salmon.

Although computer-simulation models are avail-
able to predict hydraulic and sediment changes during
reservoir drawdowns, an actual drawdown of Lower
Granite Reservoir during March 1992 was done to col-
lect data for verification of model results. The purpose
of this report is to provide results of these data-collec-
tion activities.

Data were collected during four periods at various
pool elevations to provide information on sediment
particle-size distribution and transport rates, water tem-
perature and light transmissivity profiles, time of travel

Table 1. Cross-section locations and type of data
collected

[a, location of streamflow-gaging station 13334300, Snake River
near Anatone, Washington; b, location of Lower Granite Dam;

¢, location of Little Goose Dam; d, location of streamflow-gaging
station 13342500, Clearwater River at Spalding, Idaho]

Type of data

Light Dye
Tem- trans- time
Sedi- per- missi- of
ature vity travel

Snake River

River

mile ment Velocity

167.2a X
148.09

145.00

142.00

141.21

139.43 X
138.34

137.17 X
132.05 X
130.66

126.07 X
120.46
119.00
113.90 X
108.31 X X X
107.73
107.5b
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91.00
79.20
70.90
70.5¢
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of water through Lower Granite Reservoir, and veloc-
ity profiles for river and reservoir cross sections.
Velocity data also were collected at Little Goose Res-
ervoir at the normal operating level (full-pool capacity)
with the intent of collecting additional data as the pool
elevation was lowered. Plans to draw down Little
Goose Reservoir were not implemented; therefore, no
additional data were collected.

Approach

The data-collection program was planned in coop-
eration with the Hydrology Section of the U.S. Army
Corps of Engineers (Corps), Walla Walla District,
Washington, who coordinated the drawdown. U.S.
Geological Survey (USGS) involvement was coordi-
nated by the Idaho District on behalf of the Pacific
Northwest Area. Crews and equipment were assembled
from three of the Pacific Northwest Districts (Idaho,
Oregon, and Washington).

Three weeks of data collection originally were
planned to coincide with the (1) full-pool capacity
of the Lower Granite Reservoir prior to drawdown
during February 25-27; (2) water level and flow
conditions at about one-half drawdown during
March 5-7; and (3) water level and flow conditions at
full drawdown, which was about 25 percent of the full-
pool capacity of the reservoir during March 17-19.
From March 23 to 27, Lower Granite Reservoir up-
stream from Lower Granite Dam was lowered an addi-
tional 5 or 6 ft. During this period, velocities were mea-
sured near the dam as large volumes of water were
released during planned spillway tests.

Two additional weeks of data collection were
planned at Little Goose Reservoir. These periods
were to coincide with the full-pool capacity and full
drawdown. The first week of data collection at Little
Goose Reservoir was completed as scheduled during
March 9-13. The second week of data collection was
cancelled when the Corps decided not to draw down
the reservoir.

Corps personnel flagged the ends of the river
and reservoir transects assigned to the USGS as data-
collection locations. Cross-section locations and type of
data collected at the assigned locations are listed in table
1. Locations are indicated by river mile. River miles are
numbered beginning with “0” at the mouth and increase
upstream.



SEDIMENT TRANSPORT

Discharge and sediment data were collected at
gaging stations Snake River near Anatone, Washington
(13334300), and Clearwater River near Spalding, Idaho
(13342500), and four transects in the reservoir basin to
gain information about the movement or reentrainment
of sediment as the reservoir was drawn down. Dis-
charge data were collected by a two-person crew work-
ing from cableways. Sediment data were collected by a
four-person crew from a boat equipped with hydraulic
hoisting equipment. Standard USGS techniques
(Buchanan and Somers, 1969; Guy and Norman, 1982)
were used for data collection.

Depth-integrated water samples for analysis of
suspended sediment were collected using a standard
PS-61 sampler and the equal-width-increment method
(Guy and Norman, 1982). Suspended-sediment
discharge was computed using the equation:

Os = OwxCsxk, ¢))
where
Qs = suspended-sediment discharge, in
tons per day;
Ow = water discharge, in cubic feet per

second;
Cs = concentration of suspended sedi-
ment, in milligrams per liter; and
k = 0.0027, a conversion coefficient

based on a sediment specific
weight of 2.65.

Bedload samples were collected using a Helley-
Smith bedload sampler with a 9-in? orifice (Emmett,
1979). Samples were collected at 10 to 20 equally
spaced locations within the cross section. The samples
were air dried, and size distribution was determined by
dry-sieve analysis. Bedload discharge was computed
using the equation:

Wi

0Ob = kX T X gt, 2)
where
Qb = bedload discharge, in tons per day;
k = 0.381, a factor to convert grams

per second per foot into tons per
day per foot (Edwards and Glysson,
1988, p. 103-104);

Wt = total width of the stream, in feet;

Table 8. Water and sediment discharge for 3 days in
February and March 1992, Snake River

(ft3/s, cubic feet per second; ton/d, tons per day]

Suspended- Total
Water sediment Bedload sediment
discharge discharge discharge discharge
Date (ft¥/s) (ton/d)  (ton/d) (ton/d)

Snake River near Anatone (streamflow-gaging station 13334300)

2-25-92 23,900 581 4.0 585.0

3-05-92 22,100 537 72 537.7

3-17-92 23,700 704 51 704.5
Snake River mile 139.43

2-25-92 23,400 632 4.0 636.0

3-05-92 28,100 1,366 2.6 1,368.6

3-17-92 22,100 17,424 817.3 18,241.3
Snake River mile 137.17

12-25-92 36,000 5,152 235 5,175.5

72,400 10,360 24.5 10,384.5

75,400 10,790 242 10,814.2

6,125 876 22.0 898.0

3-05-92 37,600 1,726 69.5 1,795.5

3-17-92 27,600 38,005 700.1 38,705.1
Snake River mile 132.05

2-26-92 39,800 1,075 0 1,075.0

3-06-92 36,600 2,965 0 2,965.0

3-18-92 34,980 4,628 23.6 4,651.6

1While the sediment sampling was in progress at river mile 137.17 on
2-25-92, the discharge (as measured by the acoustic doppler current profiler)
was fluctuating in response to changing storage releases at Lower Granite Dam.
Consequently, four sediment discharges were computed.

T = total time, in seconds, that the

bedload sampler was on the bed,
calculated by multiplying the sample
time by # (n = total number of vertical
samples); and

total grams of sample collected in

the cross section.

Bed-material samples were collected at the same
equally spaced location in the cross section where bed-
load samples were obtained. Bed-material samples
were collected using a BM—54 sampler taking a single
scoop from the streambed. Particle-size distribution for
the bed-material samples was determined by dry-sieve
analysis. Bedload and bed-material particle-size distri-
butions for the six sites are presented in tables 2—7
(back of report). Total sediment discharge data (sus-
pended and bedload) are presented in tables 8 and 9.



Table 9. Water and sediment discharge for 3 days in
February and March 1992, Clearwater River

[ft3/s, cubic feet per second; ton/d, tons per day]

Suspended- Total
Water sediment Bedload sediment
discharge discharge discharge discharge
Date (ft%/s) (ton/d) (ton/d) (ton/d)

Clearwater River at Spalding (streamflow-gaging station 13342500)

2-26-92 9,970 215 0.11 215.1

3-06-92 10,200 220 0.15 220.2

3-18-92 12,100 359 0.35 3594
Clearwater River mile 0.41

2-26-92 9,330 327 183.9 510.9

3-06-92 12,000 4,309 849 4,393.9

3-18-92 9,051 46,920 2,978.3 49,898.3

WATER TEMPERATURE AND LIGHT
TRANSMISSIVITY

Background water temperatures at the two gaging
stations that monitor Lower Granite Reservoir inflow
are shown in tables 10 and 11. Water temperature data
at these two sites are collected continuously by thermo-
graphs linked to automatic digital recorders.

Vertical profiles of water temperature and light
transmissivity generally were collected from five
evenly spaced locations along each assigned cross sec-
tion. A light transmissometer was suspended from one
side of the boat and, simultaneously, a recording ther-
mometer with digital readout was suspended from the
opposite side. Temperature was logged generally from
20, 40, 60, and 80 percent of total depth at each vertical
location. Light transmissivity readings were logged at
3-ft intervals throughout the water column. Water tem-
perature was recorded to the nearest 0.1 °C. Light trans-
missivity was measured as an index of water turbidity.
The more turbid water has a greater propensity to
extinguish light. The relative scale may range from
100 percent (totally translucent) to O percent (totally
opaque). In the riverine environment where high veloc-
ities were encountered, the light transmissometer did
not work well. The large-diameter cylindrical casing
tended to plane on the surface. To overcome this
problem, a “drift and drop” method was developed to
acquire light transmissivity data. In this method, the
boat was maneuvered slightly upstream from the sec-
tion, engine power was cut back, and the boat was

Table 10. Background water temperature at streamflow-
gaging station 13334300, Snake River near Anatone,
Washington, February and March 1992

[Water temperature, degrees Celsius; max, maximum; min, minimum;
—, no data available]

February March February March
Day Max Min Max Min Day Max Min Max Min
1 — — 77 6.7 17 - — . —
2 — — 76 69 18 — — — —
3 — — 77 6.8 9 — — _ —
4 — — 83 69 20 62 5.1 — —
5 — — 73 6.6 21 62 58 — —_
6 — — 74 66 22 66 5.7 — —_
7 — — 76 12 23 63 5.7 — —
8 — — 78 13 24 67 59 — —
9 —_ — —_ — 25 73 63 — —
0 - — @ — — 26 73 67 - —
11 — — — — 27 72 63 — —
12 — — — — 28 72 64 — —
3 - — — - 29 72 6.6 — —_
4 - - — — 30 — —
5 - - - — 31 _ -
6 - - — —

Table 11. Background water temperature at streamflow-
gaging station 13342500, Clearwater River at Spalding,
Idaho, February and March 1992

[Water temperature, degrees Celsius; max, maximum; min, minimum;
—, no data available]

February March February March
Day Max Min Max Min Day Max Min Max Min
1T - — 80 80 7 - — 90 9.0
2 - - 80 8.0 18 — — 90 90
3 - — 80 80 9 — — 80 8.0
4 — — 90 9.0 20 55 55 9.0 9.0
5 - — 90 9.0 21 55 55 95 95
6 — — 85 85 22 65 60 95 95
7 - — 85 85 23 65 60 90 9.0
8 — — 85 85 24 65 65 90 9.0
9 - — 90 9.0 25 70 65 95 95
0 — — 90 9.0 26 70 70 95 95
nmn - — 85 85 27 80 80 95 95
2 - — 85 85 28 80 80 95 95
3 - — 90 90 29 80 80 95 95
1 — — 85 85 30 100 100
5 — — 90 9.0 31 105 105
6 — — 90 9.0

allowed to drift back through the section. When the
boat was again on section, the probes were lowered to
about one-half total depth as recorded by the boat’s
fathometer. A rapid reading was made at three equally
spaced locations within the cross section. The lateral
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distribution of temperature and light transmissivity also
were recorded in this manner; the vertical distribution

was assumed to be constant in the turbulent flow. Data
collected from several verticals at each river mile loca-
tion assigned are shown in tables 12—48 (back of report).

TIME OF TRAVEL BY DYE TRACING

The determination of time of travel using dye trac-
ers involves injecting a dye at some location in a stream
and measuring the resulting dye concentrations at other
locations downstream (Kilpatrick and Wilson, 1989).
When a fluorescent dye is used as a tracer, the degree of
fluorescence can be determined with a fluorometer. The
concentration of dye in the sample is directly propor-
tional to its fluorescence.

Each boat used to collect dye samples during this
study was equipped with a Turner Model 10 fluorome-
ter so samples could be examined quickly (Wilson and
others, 1986). The fluorometers were calibrated under

laboratory conditions and checked with dye standards
immediately prior to their use in the field and again
after their use. The three fluorometers used in this
study remained in calibration throughout the study.

At each assigned cross section, three water samples
were collected randomly and sealed for later analysis
of fluorescence and comparison with the field values
determined at relative field locations. No random-
sample value departed significantly from its corre-
sponding field value.

On March 17, at 1200 hours, 275 pounds of
liquid Rhodamine WT dye was dumped at Snake River
mile 138.34 (downstream from the confluence of the
Snake and Clearwater Rivers). The dye was distributed
evenly across the river from three boats. Other boat
crews waiting downstream began sampling for the dye
at about 1400 hours. At each assigned cross section in
the reservoir, samples were dipped from the surface at
five evenly spaced locations. Additionally, subsurface
samples were obtained at the three middle locations
by using Van Dorn “thief samplers” to assure that a
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Figure 5. Instantaneous discharge at gaging station 13334300, Snake River near Anatone,

Washington, March 19, 1992.



sample representative of the entire transect was
obtained. Dye concentration values obtained from five
to eight samples were averaged to compute a relative
concentration for each transect. The dye was traced
through the length of Lower Granite Reservoir by
sampling at sections about 6 mi apart. Sampling
continued for 78 hours from March 17 to 19; during
some periods, two or three sections were sampled
simultaneously.

Following the dye dump on March 17, the leading
edge of the dye cloud was observed as follows:

River mile Hours
132.05 2.5
126.07 10
120.46 20
113.90 36
108.31 57

On March 19, at 0730 hours, 20 pounds of Rhodamine
WT dye was dumped from two boats at Snake River
mile 148.09 (upstream from Asotin, Washington). The

dye was traced by sampling at sections about 3 mi apart
in the same manner as for the March 17-19 test.

Following the dye dump on March 19, the leading
edge of the dye cloud was observed as follows:

River mile Hours
145.00 0.75
142.00 1.25
139.43 2.25

A plot of concentration against time was used to
define the dye-response curve at each sampling site.
Time of travel was measured by observing the time
required for movement of the dye cloud, as defined by
the response curve between sampling sites. Any
identifiable point on the moving cloud—leading edge,
trailing edge, centroid, or peak— can be used to calcu-
late a time of travel (Kilpatrick and Wilson, 1989). For
this study, the peak was used. Curves of concentration
plotted against time for each of the eight transects used
for dye sampling are shown in figures 2 and 3. Curves
that represent the time of travel of the peak dye concen-
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trations through the two study reaches are shown in
figure 4.

By March 19, the reservoir had been drawn down
to a point that allowed the reestablishment of riverine
flow conditions in the two reaches. The dye cloud
moved rapidly and initially was poorly mixed, as indi-
cated by the dip in the time of concentration curve for
river mile 145.00 (fig. 3). By 1200 hours, when sam-
pling for the dye at river mile 139.43 was suspended,
most of the dye cloud had moved downstream past the
confluence.

For time of travel studies, the best results on regu-
lated rivers are achieved if stream discharge is held at a
constant rate. A hydrograph showing instantaneous dis-
charge in the Snake River reach on March 19 is shown
in figure 5. Mean daily discharge during the drawdown
study from the two gaging stations—Clearwater River
at Spalding, Idaho, and Snake River near Anatone,
Washington—is shown in figures 6 and 7, respectively.
Unsteady flow conditions in the reservoir during the
dye test resulted from operations at Lower Granite

Dam, where outflows fluctuated between 10,000 and
100,000 ft3/s.

VELOCITY PROFILES

A broadband acoustic doppler current profiler
(ADCP) was used to define both horizontal and vertical
stream velocity distribution in each assigned cross sec-
tion. The broadband ADCP system uses the acoustic
doppler shift technique to measure vertical profiles of
horizontal water velocities at user-set vertical intervals
from a moving boat (RD Instruments, 1989). The
ADCP is able to measure current velocity relative to
the boat and velocity of the boat relative to the stream
bottom. Tests have shown that point velocities mea-
sured by the ADCP agree to within 3 percent of veloci-
ties measured using conventional current meters
(Simpson, 1986). Accuracy of velocities measured
from a moving boat, as used for collecting these data, is
dependent upon the speed of the boat relative to the
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water velocity and may not be as good as accuracy of
point velocity measurements.

The ADCP was rigidly suspended in the instrument
well or was attached to the side of a boat, and the trans-
ducers were submerged between 0.8 and 1.6 ft, depend-
ing on the boat being used. This configuration,
combined with the inability of the ADCP to accurately
measure velocity in depths less than about 4 ft, pre-
cluded profiling near the banks. At depths greater than
about 95 ft, the signal from the ADCP transducers was
not able to reach the bottom, so a weight-suspended
Price current meter was used. Flow velocities were so
low at these depths that boat movement erroneously
increased the velocity measured by the current meter.
When depths exceeded 95 ft, the boat was anchored at
each location on the cross section, and several minutes
were allowed to pass as the boat stabilized in the new
position before any velocity readings were obtained
using the current meter. Velocity readings generally
were obtained at 20, 40, 60, and 80 percent of total
depth at each location. Heading was not possible to
determine when using the current meter because of
poor visibility in the water column. Velocity profiles
from 23 transects are presented in tables 49—-112 (back
of report). The tables illustrate actual point velocities as
observed in the field.

REFERENCES CITED

Buchanan, T.J., and Somers, W.P., 1969, Discharge measure-
ments at gaging stations: U.S. Geological Survey

12

Techniques of Water-Resources Investigations,
book 3, chap. A8, 65 p.

Edwards, T.K., and Glysson, G.D., 1988, Field methods for
measurement of fluvial sediment: U.S. Geological
Survey Open-File Report 86-531, 112 p.

Emmett, W.W., 1979, A fieid calibration of the sediment-
trapping characteristics of the Helley-Smith bed-
load sampler: U.S. Geological Survey Open-File
Report 79-411, 96 p.

Guy, H.P., and Norman, V.W., 1982, Field methods for
measurement of fluvial sediment: U.S. Geological
Survey Techniques of Water-Resources Investigations,
book 3, chap. C2, 59 p.

Kilpatrick, F.A., and Wilson, J.F., Jr., 1989, Measurement of
time of travel in streams by dye tracing: U.S. Geologi-
cal Survey Techniques of Water-Resources Investiga-
tions, book 3, chap. A9, 27 p.

RD Instruments, 1989, Acoustic doppler current profilers—
principles of operation—a practical primer: San Diego,
Calif., RD Instruments, 36 p.

Simpson, M.R., 1986, Evaluation of a vessel-mounted acous-
tic doppler current profiler for use in rivers and estuar-
ies: IEEE Journal of Oceanographic Research, Third
Working Conference on Current Measurement, Pro-
ceedings, p. 106-121.

Wilson, J.F., Jr., Cobb, E.D., and Kilpatrick, F.A., 1986, Flu-
orometric procedures for dye tracing: U.S. Geological
Survey Techniques of Water-Resources Investigations,
book 3, chap. A12, 41 p.



GLOSSARY OF TERMS

Bed material. The sediment mixture of which the bed is composed. In alluvial streams,
bed-material particles are likely to be transported as bedload or suspended sediment
during some future flow condition.

Bedload. The sediment that is transported in a stream by rolling, sliding, or skipping
along the bed and very close to it. In this report, bedload is considered to consist of
particles in transit within 0.3 feet of the streambed.

Bedload discharge. The quantity of bedload passing a transect in a unit of time.

Depth-integrated sample. A discharge-weighted (velocity-weighted) sample of water-
sediment mixture collected at one or more verticals in accordance with the technique
of depth integration. The discharge of any property of the sample expressible as a con-
centration can be obtained as the product of the concentration and the water discharge
represented by the sample.

Equal-width-increment method. A procedure for obtaining the discharge-weighted sus-
pended-sediment concentration of flow at a transect by: (1) performing depth integra-
tion at a series of verticals equally spaced across the transect, and (2) using the same
vertical transit rate at all sampling verticals.

Particle-size distribution. 'The frequency distribution of the relative amounts of particles
in a sample that are within specified size ranges. Relative amounts usually are
expressed as a percent finer than a specified sieve size by weight.

Sediment discharge. The mass or volume of sediment (usually mass) passing a stream
transect in a unit of time. The term may be qualified, for example, as suspended-sedi-
ment discharge, bedload discharge, or total-sediment discharge.

Suspended-sediment concentration. The velocity-weighted concentration of a suspended
sediment in the sampled zone (from the water surface to a point approximately 0.3 feet
above the bed) expressed as weight of dry sediment per volume of water-sediment
mixture.

Suspended-sediment discharge. The quantity of sediment, as measured by dry mass or
volume, that passes a section in a given time.

Time of travel. The movement of water or waterborne solutes from point to point in a
stream system with respect to the passage of time.

Transect. A specific location along a river reach where data are collected.
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Tables Short title Pages

2-7 Bedload and bed material particle-size distribution 17-22
12-48 Temperature and light transmissivity profiles 23-59
49-56 Velocity profiles for Lower Granite at Clearwater River 60-99

57-107 Velocity profiles for Lower Granite at Snake River 100-560
108-112 Velocity profiles for Little Goose Reservoir 561-622

Headnotes for Tables 2-7 and 12—-112

mm millimeter; to convert millimeter to inch, multiply by 0.03937
ft feet

Temp water temperature

C degrees Celsius

Trans light transmissivity

% percent

Btm bottom

- no data available
Pst Pacific standard time
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Table 12.—Temperature and light transmissivity profiles for
Lower Granite Reservolir at Clearwater River mile 2.34 on
February 25, 1992

Distance from left bank (feet)

90 270 450 630 810
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) ( C) (ft) ( C)

3.0 6.5 3.0 6.3 2.0 6.3 2.0 6.4 1.8 6.5
6.0 6.4 6.0 6.3 4.0 6.3 4.0 6.4 3.5 6.5
9.0 6.4 9.0 6.3 6.0 6.3 6.0 6.4 5.4 6.5
12.0 6.4 12.0 6.3 8.0 6.3 8.0 6.4 7.2 6.5
15 Btm 15 Btm 10 Btm 10 Btm 9 Btm
Distance from left bank (feet)
90 270 450 630 810

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 21 3.3 21 3.3 20 3.3 19 3.3 15
6.7 21 6.7 21 6.7 19 6.7 19 6.7 14
9.8 23 9.8 20 9.8 18 9.8 18

13.1 18 13.1 18

16.4 15

15 Btm 15 Btm 10 Btm 10 Btm 9 Btm




Table 13.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Clearwater River mile 2.34 on March 6, 1992

Distance from left bank (feet)

30 90 150 210 270
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) ( C) (ft) ( C)
6.6 6.4 6.4 6.5 6.5
5 Btm 5 Btm 5 Btm 4 Btm 3 Btm

124



Table 14.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Clearwater River mile 2.34 on March 17, 1992

Distance from left bank (feet)

35 105 175 245 315

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

7 Btm 9 Btm 7 Btm 5 Btm 2 Btm
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Table 15.—Temperature and light transmissivity profiles for
Lower Granite Reservoir at Clearwater River mile 1.26 on
February 26, 1992

Distance from left bank (feet)

120 370 620 870 1,120

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (fr) ( C) (ft) (C) (ft) ( C) (ft) ( C)
5.0 5.8 3.0 5.8 2.4 5.7 4.0 5.7 4.2 5.7
10.0 5.7 6.0 5.8 4.8 5.7 8.0 5.7 8.4 5.7
15.0 5.7 9.0 5.7 7.2 5.7 12.0 5.7 12.6 5.7
20.0 5.7 12.0 5.7 9.6 5.7 16.0 5.7 16.8 5.7
25 Btm 15 Btm 12 Btm 20 Btm 21 Btm

Distance from left bank (feet)

120 370 620 870 1,120

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 33 3.3 32 1.7 33 3.3 32 3.3 29
6.7 32 6.7 31 3.3 32 6.7 32 6.7 29
9.8 32 9.8 30 5.0 32 9.8 31 9.8 29
13.1 32 13.1 30 6.7 32 13.1 31 13.1 28
le.4 31 8.2 32 16.4 31 16.4 22
19.7 31 9.8 32 19.7 30 19.7 26
23.0 30

25 Btm 15 Btm 12 Btm 20 Btm 21 Btm




Table 16.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Clearwater River mile 1.26 on March 18, 1992

100

Distance from left bank (feet)

120 210

Depth Temp

Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) (C) (ft) ( C) (ft) ( C) (ft) ( C)
3.6 7.2 4.2 7.2 3.0 7.2
6 Btm 7 Btm 5 Btm
Distance from left bank (feet)
100 120 210

Depth Trans

Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 32 3.3 38 3.3 37
6 Btm 7 Btm 5 Btm
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Table 17.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Clearwater River mile 0.41 on March 6, 1992

Distance from left bank (feet)

90 270 450 630 810

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) (Cc) (ft) (C) (ft) (C) (ft) (C) (ft) (C)
2.6 6.7 2.2 6.6 1.6 6.6 3.0 6.5 2.8 6.6
5.2 6.7 4.4 6.6 3.2 6.6 6.0 6.5 5.6 6.6
7.8 6.6 6.6 6.6 4.8 6.5 9.0 6.5 8.4 6.6
10.4 6.6 8.8 6.6 6.4 6.5 12.0 6.5 11.2 6.6
13 Btm 11 Btm 8 Btm 15 Btm 14 Btm

Distance from left bank (feet)

90 270 450 630 810

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 30 3.3 35 1.7 32 3.3 25 3.3 27
6.7 30 6.7 32 3.3 31 5.0 27 6.7 27
9.8 28 9.8 32 5.0 26 6.7 26 9.8 25
13.1 26 13.1 31 6.7 23 8.4 27 13.1 22
16.4 20 9.8 25
14 Btm 15 Btm 8 Btm 11 Btm 13 Btm




Table 18.—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 148.09 on March 19, 1992

Distance from left bank (feet)

175 350 525

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) (<) (ft) ( C)

12 Btm 8 Btm 6 Btm

Distance from left bank (feet)

175 350 525

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans
(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

12 Btm 8 Btm 6 Btm
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Table 19.—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 145.00 on March 19, 1992

Distance from left bank (feet)

200 400 600

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
7.8 8.0 7.8 8.0 5.4 8.0
13 Btm 13 Btm 9 Btm

Distance from left bank (feet)

225 450 675

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans
(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

13 Btm 13 Btm 9 Btm




Table 20.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 142.00 on March 19, 1992

Distance from left bank (feet)

150 300 450

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) (C) (ft) ( C) (ft) ( C)
6.0 8.0 8.4 8.0 8.4 8.0
10 Btm 14 Btm 14 Btm

Distance from left bank (feet)

150 300 450

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans
(ft) (%) (ft) (%) (£t) (%) (ft) (%) (ft) (%)

10 Btm 14 Btm 14 Btm
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Table 21.—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 141.21 on February 25, 1992

Distance from left bank (feet)

150 400 700 900 1,200

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) (C) (ft) ( C) (ft) ( C)
1.2 5.8 1.9 5.8 1.6 5.7 1.5 5.7 1.7 5.7
2.4 5.8 3.7 5.7 3.2 5.7 3.0 5.7 3.4 5.7
3.6 5.8 5.6 5.7 4.8 5.7 4.5 5.7 5.2 5.7
4.8 5.8 7.4 5.7 6.4 5.7 6.0 5.7 6.9 5.7
6 Btm 9.3 Btm 8 Btm 7.5 Btm 8.6 Btm

Distance from left bank (feet)

150 400 700 900 1,200

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (fr) (%) (ft) (%) (ft) (%) (ft) (%)

3.3 29 3.3 33 3.3 32 3.3 31 3.3 32

6.7 28 6.7 32 6.7 31 6.7 31 6.7 31

9.8 27 9.8 31 9.8 31 9.8 31 9.8 31

13.1 27 13.1 31 13.1 30 13.1 31 13.1 31
16.4 28 16.4 31 16.4 30 16.4 31 16.4 31
19.7 29 19.7 30 19.7 31 19.7 31

23.0 30 23.0 30 23.0 29 23.0 31

26.3 28 26.3 31

6 Btm 9.3 Btm 8 Btm 7.5 Btm 8.6 Btm
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Table 22.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Snake River mile 141.21 on March 5, 1992

Distance from left bank (feet)

130 390 650 910 1,170
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

2.8 6.8 2.4 6.7 2.4 6.7 2.8 6.7 2.6 6.7
5.6 6.8 4.8 6.7 4.8 6.7 5.6 6.7 5.2 6.7
8.4 6.8 7.2 6.7 7.2 6.7 8.4 6.7 7.8 6.7
11.2 6.7 9.6 6.7 9.6 6.7 11.2 6.7 10.4 6.7
14 Btm 12 Btm 12 Btm 14 Btm 13 Btm

Distance from left bank (feet)

130 390 650 910 1,170

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 32 3.3 39 3.3 39 3.3 39 3.3 38
5.0 32 5.0 38 5.0 38 5.0 39 5.0 39
6.7 31 6.7 38 6.7 38 6.7 39 6.7 38
8.2 32 8.2 38 8.2 39 8.2 39 8.2 38
9.8 33 9.8 38 9.8 38 9.8 39 9.8 37
11.5 30 11.5 38 11.5 38 11.5 37
13.1 32 13.1 37 13.1 35

14 Btm 12 Btm 12 Btm 14 Btm 13 Btm
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Table 23.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Snake River mile 139.43 on March 5, 1992

Distance from left bank (feet)

100 300 500 700 900

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) (C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

4.0 6.9 5.2 6.9 4.8 6.9 2.8 6.9 1.2 6.9
8.0 6.9 10.4 6.8 9.6 6.8 5.6 6.8 2.4 6.9
12.0 6.9 15.6 6.8 14.4 6.8 8.4 6.8 3.6 6.9
16.0 6.9 20.8 6.8 19.2 6.8 11.2 6.8 4.8 6.9
20 Btm 26 Btm 24 Btm 14 Btm 6 Btm
Distance from left bank (feet)
130 390 650 910 1,170

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans
(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

3.3 32 6.7 37 3.3 38 3.3 38 1.7 38
6.7 32 13.1 37 9.8 37 5.0 38 3.3 38
9.8 31 19.7 38 16.4 37 6.7 37 5.0 38
13.1 30 26.3 36 23.0 37 8.4 38 6.7 38
16.4 30 9.8 37
19.7 30 11.5 36
20 Btm 26 Btm 24 Btm 14 Btm 6 Btm




Table 24 .—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 139.43 on March 19, 1992

Distance from left bank (feet)

150 300 450

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
9.0 7.9 9.0 7.9 5.4 7.9
15 Btm 15 Btm 9 Btm

Distance from left bank (feet)

150 300 450

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (£t) (%) (ft) (%)
8.2 33 8.2 40 5.0 40
15 Btm 15 Btm 9 Btm




Table 25.—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 138.34 on February 26, 1992

Distance from left bank (feet)

160 480 800 1,100 1,480
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

4.8 5.9 5.4 5.9 5.8 6.0 7.4 6.0 8.0 6.0
9.6 5.9 10.8 5.9 11.6 5.9 14.8 5.9 16.0 6.0
14.4 3.9 16.2 5.9 17.4 5.9 22.2 5.9 26.0 6.0
19.2 5.9 21.6 5.9 23.2 5.9 29.6 5.9 32.0 6.0
24 Btm 27 Btm 29 Btm 37 Btm 40 Btm
Distance from left bank (feet)

160 480 800 1,100 1,480

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 32 3.3 33 3.3 32 3.3 31 6.7 30
6.7 32 6.9 33 6.7 33 9.8 32 13.1 28
9.8 32 9.8 33 9.8 34 16.4 34 19.7 27
13.1 32 13.1 33 13.1 34 23.0 34 26.3 26
16.4 32 16.4 33 16.4 34 29.5 32 32.8 27
19.7 31 19.7 33 19.7 34 36.1 32 39.4 28
23.0 30 23.0 33 23.0 34
26.3 33 26.3 34
24 Btm 27 Btm 29 Btm 37 Btm 40 Btm




Table 26 .—Temperature and 1light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 138.34 on March 5, 1992

Distance from left bank (feet)

160 480 800 1,120 1,440

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) (C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
2.4 6.8 3.0 6.8 2.4 7.0 5.6 7.2 6.0 7.1
4.8 6.8 6.0 6.8 4.8 7.0 11.2 7.2 12.0 7.1
7.2 6.8 9.0 6.8 7.2 7.0 16.8 7.0 18.0 7.0
9.6 6.8 12.0 6.8 9.6 7.0 22.4 7.0 24.0 7.0
12 Btm 15 Btm 12 Btm 28 Btm 30 Btm

Distance from left bank (feet)

160 480 800 1,120 1,440

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 28 3.3 33 3.3 36 6.7 34 3.3 35
6.7 27 6.7 32 6.7 36 13.1 35 9.8 32
9.8 28 9.8 32 9.8 35 19.7 32 l6.4 32
13.1 27 13.1 33 13.1 35 26.3 31 23.0 32

29.5 26

12 Btm 15 Btm 12 Btm 28 Btm 30 Btm
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Table 27.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 138.34 on March 18, 1992

Distance from left bank (feet)

175 350 525

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

8 Btm 8 Btm 7 Btm

Distance from left bank (feet)

175 350 525

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
5.0 33 5.0 10 5.0 5
8 Btm 8 Btm 7 Btm




Table 28.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Snake River mile 137.17 on February 25, 1992

150

4

Distance from left bank

50

750

1,050

(feet)

1,350

Depth Temp

Depth Temp

Depth Temp

Depth Temp

Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
4.0 5.9 7.0 5.8 8.0 5.8 9.0 5.9 9.0 5.9
8.0 5.9 14.0 5.8 16.0 5.8 18.0 5.8 18.0 5.9
12.0 5.9 21.0 5.8 24.0 5.8 27.0 5.8 27.0 5.8
16.0 5.8 28.0 5.8 32.0 5.8 36.0 5.8 36.0 5.9
20 Btm 35 Btm 40 Btm 45 Btm 45 Btm
Distance from left bank (feet)
150 450 750 1,050 1,350

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 18 6.7 28 6.7 28 3.3 26 6.7 23
6.7 16 13.1 28 13.1 28 9.8 25 13.1 24
9.8 17 19.7 30 19.7 29 16.4 26 19.7 24
13.1 18 26.3 30 26.3 28 23.0 25 26.3 24

16.4 18 32.8 28 32.8 29 29.5 26 32.8 23

19.7 18 39.4 28 36.1 26 39.4 23

42.7 25
20 Btm 35 Btm 40 Btm 45 Btm 45 Btm
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Table 29.—Temperature and light transmissivity profiles for Lower

Granite Reservoir at Snake River mile 137.17 on March 5, 1992
Distance from left bank (feet)
120 360 600 840 1,060

Depth Temp

Depth Temp

Depth Temp

Depth Temp

Depth Temp

(ft) ( C) (ft) (C) (ft) ( C) (ft) (C) (ft) ( C)
1.4 7.0 5.6 6.9 7.6 6.9 5.0 6.8 2.8 7.3
2.8 7.0 11.2 6.8 15.2 6.8 10.0 6.7 5.6 7.2
4.2 7.0 16.8 6.8 22.8 6.8 15.0 6.7 8.4 7.2
5.6 7.0 22.4 6.8 30.4 6.8 20.0 6.7 11.2 7.0
7 Btm 28 Btm 38 Btm 25 Btm 14 Btm
Distance from left bank (feet)
120 360 600 840 1,060

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
1.7 31 6.7 31 6.7 35 3.3 34 3.3 17

3.3 30 13.1 30 16.4 34 9.8 34 6.7 18

5.0 30 19.7 30 26.3 34 16.4 29 9.8 15

6.7 30 26.3 30 36.1 29 23.0 29 13.1 8

8.2 30

7 Btm 28 Btm 38 Btm 25 Btm 14 Btm




Table 30.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Snake River mile 137.17 on March 19, 1992

Distance from left bank (feet)

225 450 675
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) ( C) (fr) ( C)
8.4 8.2 9.0 8.1 12.0 7.6
14 Btm 15 Btm 20 Btm
Distance from left bank (feet)
225 450 675
Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans
(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
8.2 22 8.2 28 11.5 19
14 Btm 15 Btm 20 Btm
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Table 31.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 132.05 on February 26, 1992

Distance from left bank (feet)

170 520 870 1,220 1,570
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) ( C) (ft) (C)
10.0 6.3 14.0 6.2 12.6 6.2 9.2 6.2 1.0 6.3
20.0 6.2 28.0 6.2 25.2 6.2 18.4 6.2 2.0 6.3
30.0 6.2 42.0 6.2 37.8 6.2 27.6 6.2 3.0 6.2
40.0 6.2 56.0 6.2 50.4 6.2 36.8 6.2 4.0 6.2
50 Btm 70 Btm 63 Btm 46 Btm 5 Btm

Distance from left bank (feet)
170 520 870 1,220 1,570

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
6.7 31 9.8 30 9.8 30 6.7 29 1.7 19
13.1 31 19.7 31 19.7 30 13.1 28 3.3 16
19.7 31 29.5 31 29.5 29 19.7 28 5.0 19

26.3 31 39.4 30 39.4 29 26.3 28

32.8 31 49.2 30 49,2 28 32.8 27

39.4 30 59.1 30 59.1 28 39.4 28

45.9 30 68.9 29 45.9 28

50 Btm 70 Btm 63 Btm 46 Btm 5 Btm
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Table 32.—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 132.05 on February 27, 1992

Distance from left bank (feet)

170 520 870 1,220 1,570

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) (<)
10.0 6.0 13.0 6.0 12.6 5.9 9.4 6.0 1.6 5.9
20.0 6.0 26.0 6.0 25.2 5.9 18.8 6.0 3.2 5.9
30.0 6.0 39.0 5.9 37.8 6.0 28.2 6.0 4.8 5.9
40.0 6.0 52.0 6.0 50.4 6.0 37.6 6.0 6.4 5.9
50 Btm 65 Btm 63 Btm 47 Btm 8 Btm

Distance from left bank (feet)

170 520 870 1,220 1,570

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (fr) (%) (fr) (%) (ft) (%)
6.7 35 6.7 35 9.8 34 3.3 34 1.7 28
13.1 35 16.4 34 19.7 34 9.8 32 3.3 26
19.7 34 26.3 34 29.5 34 16.4 32 5.0 26

26.3 34 36.1 34 39.4 34 23.0 32 6.7 25

32.8 34 45.9 34 49.2 32 29.5 30

39.4 34 55.8 33 59.1 28 36.1 30

45.9 33 42.7 28

50 Btm 65 Btm 63 Btm 47 Btm 8 Btm




Table 33.—Temperature and light transmissivity profiles for Lower

Granite Reservolir at Snake River mile 132.05 on March 19, 1992
Distance from left bank (feet)

90 270 450 630 810
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) (C) (ft) ( C)

3.6 8.0 5.4 8.1 6.4 8.0 7.4 7.6 5.6 7.4
7.2 8.0 10.8 8.0 12.8 8.0 14.8 7.6 11.2 7.4
10.8 8.0 16.2 8.0 19.2 7.9 22.2 7.8 16.8 7.4
14.4 8.0 21.6 8.0 25.6 7.9 29.6 7.9 22.4 7.4
18 Btm 27 Btm 32 Btm 37 Btm 28 Btm
Distance from left bank (feet)
90 270 450 630 810

Depth Trans Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 18 6.7 18 3.3 19 6.7 17 6.7 17
6.7 10 13.1 10 9.8 14 13.1 17 13.1 10
9.8 10 19.7 3 16.4 16 19.7 10 19.7 6
13.1 5 26.3 0 23.0 4 26.3 4 26.3 4
16.4 5 29.5 1 32.8 1
18 Btm 27 Btm 32 Btm 37 Btm 28 Btm




Table 34.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 130.66 on February 26, 1992

300

9

Distance from left bank (feet)

00

1,500

2,100

2,700

Depth Temp Depth

Temp Depth Temp Depth Temp

Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
9.4 6.2 12.8 6.2 7.0 6.1 4.0 6.0 2.6 6.1
18.4 6.2 25.6 6.2 14.0 6.1 8.0 6.0 5.2 6.1
28.2 6.2 38.4 6.2 21.0 6.1 12.0 6.0 7.8 6.0
37.6 6.2 51.2 6.2 28.0 6.1 16.0 5.9 10.4 6.0
47 Btm 04 Btm 35 Btm 20 Btm 13 Btm
Distance from left bank (feet)
300 900 1,500 2,100 2,700

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
6.7 30 6.7 30 6.7 27 3.3 27 3.3 27
13.1 29 13.1 30 13.1 27 6.7 26 6.7 26
19.7 29 19.7 29 19.7 27 9.8 25 9.8 24
26.3 29 26.3 29 26.3 27 13.1 25 13.1 23
32.8 29 32.8 28 32.8 27 16.4 24
39.4 29 39.4 28 19.7 21
45.9 29 45.9 29

52.5 29

59.1 27
47 Btm 64 Btm 35 Btm 20 Btm 13 Btm
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Table 35.—Temperature and light transmissivity profiles for Lower

Granite Reservoir at Snake River mile 130.66 on March 6, 1992
Distance from left bank (feet)
200 600 1,000 1,400 1,800

Depth Temp

Depth Temp

Depth Temp

Depth Temp

Depth Temp

(ft) (C) (ft) ( C) (ft) (C) (ft) (C) (ft) ( C)
.8 7.8 1.6 7.6 2.8 7.4 8.8 7.0 8.8 7.1
1.6 7.8 3.2 7.6 5.6 7.4 17.6 6.9 17.6 7.0
2.4 7.8 4.8 7.6 8.4 7.4 26.4 6.9 26.4 6.9
3.2 7.8 6.4 7.5 11.2 7.4 35.2 6.9 35.2 6.8
4 Btm 8 Btm 14 Btm 44 Btm 44 Btm
Distance from left bank (feet)

200 600 1,000 1,400 1,800

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
1.7 20 1.7 26 3.3 31 3.3 37 3.3 36
3.3 21 3.3 26 6.7 31 13.1 37 13.1 35
5.0 27 9.8 31 23.0 33 23.0 33

13.1 30 32.8 34 32.8 28

42 .7 30 42 .7 17

4 Btm 8 Btm 14 Btm 44 Btm 44 Btm




Table 36.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 130.66 on March 7, 1992

Distance from left bank (feet)

170 510 850 1,190 1,530

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( Q) (ft) ( C) (ft) ( C)
.6 7.2 8.0 7.0 8.8 7.0 8.6 7.0 6.6 7.2
2.4 7.2 16.0 7.0 17.6 7.0 17.2 7.0 13.2 7.2
24.0 7.0 26.4 7.0 25.8 7.0 19.8 7.0

32.0 7.0 35.2 7.0 34.4 7.0 26.4 7.0

3 Btm 40 Btm 44 Btm 43 Btm 33 Btm

Distance from left bank (feet)

170 510 850 1,190 1,530

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
1.7 25 9.8 33 3.3 36 3.3 37 6.7 36
19.7 32 13.1 31 13.1 34 13.1 35

29.5 30 23.0 31 23.0 30 19.7 36

39.4 28 32.8 28 32.8 26 26.3 34

42.7 28 42.7 18 32.8 27

3 Btm 40 Btm 44 Btm 43 Btm 33 Btm
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Table 37.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Snake River mile 130.66 on March 18, 1992

Distance from left bank (feet)

100 300 500 700 900

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) (¢ (ftr) (C) (ft) ( C) (ft) ( C)
5.2 8.4 6.0 8.3 7.2 8.2 7.2 8.2 5.2 8.3
10.4 8.4 12.0 8.3 14.4 8.2 14.4 8.2 10.4 8.2
15.06 8.4 18.0 8.3 21.6 8.2 21.6 8.2 15.6 8.2
20.8 8.4 24.0 8.3 28.8 8.3 28.8 8.2 20.8 8.2
26 Btm 30 Btm 36 Btm 36 Btm 26 Btm

Distance from left bank (feet)

100 300 500 700 900

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 17 3.3 21 6.7 21 6.7 20 3.3 22
9.8 14 9.8 16 13.1 16 13.1 17 9.8 16
16.4 12 19.7 16 19.7 16 19.7 15 16.4 12
23.0 10 29.5 12 26.3 14 26.3 11 23.0 7
32.8 11 32.8 4
26 Btm 30 Btm 36 Btm 36 Btm 26 Btm




Table 38.—Temperature and light transmissivity profiles for Lower

Granite Reservoir at Snake River mile 130.66 on March 19, 1992
Distance from left bank (feet)

110 330 550 770 990
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) (C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

5.2 7.9 6.4 7.8 7.0 7.8 5.6 7.6 4.6 7.5
10.4 7.9 12.8 7.9 14.0 7.8 11.2 7.6 9.2 7.5
15.6 8.0 19.2 7.9 21.0 7.9 16.8 7.8 13.8 7.7
20.8 8.0 25.6 7.9 28.0 7.9 22.4 7.8 18.4 7.7
26 Btm 32 Btm 35 Btm 28 Btm 23 Btm

Distance from left bank (feet)
110 330 550 770 990

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

3.3 16 3.3 18 6.7 20 6.7 20 5.0 16

19.8 14 9.8 10 13.1 12 13.1 16 9.8 13

16.4 10 16.4 9 19.7 8 19.7 6 14.8 10

23.0 4 23.0 9 26.3 10 26.3 2 19.7 3
29.5 7 32.8 2

26 Btm 32 Btm 35 Btm 28 Btm 23 Btm
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Table 39.—Temperature and light transmissivity profiles for Lower
Granite Reservolir at Snake River mile 130.66 on March 20, 1992

Distance from left bank (feet)

110 330 550 770 990

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) (C) (ft) ( C)
5.4 7.8 6.6 7.7 7.4 7.7 5.8 7.8 5.0 7.8
10.8 7.8 13.2 7.7 14.8 7.7 11.6 7.7 10.0 7.8
16.2 7.8 19.8 7.8 22.2 7.7 17.4 7.7 15.0 7.7
21.6 7.9 26.4 7.8 29.6 7.7 23.2 7.7 20.0 7.7
27 Btm 33 Btm 37 Btm 29 Btm 25 Btm

Distance from left bank (feet)

110 330 550 770 990

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

6.7 22 3.3 27 3.3 30 6.7 27 6.7 25

13.1 22 13.1 26 13.1 27 13.1 26 13.1 22

19.7 22 23.0 21 23.0 25 19.7 20 19.7 14

23.0 18 29.5 21 32.8 20 26.3 14 23.0 10
32.8 0

27 Btm 33 Btm 37 Btm 29 Btm 25 Btm




Table 40.—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 120.46 on February 27, 1992

Distance from left bank (feet)

200 600 1,000 1,400 1,800
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (£t) ( C)

9.8 6.0 20.0 5.8 17.2 5.8 8.0 5.9 2.0 5.9
19.6 5.9 40.0 5.8 34.3 5.8 16.0 5.8 4.0 5.9
29.4 5.9 60.0 5.8 51.6 5.8 24.0 5.8 6.0 5.8
39.2 5.9 80.0 5.8 68.8 5.8 32.0 5.8 8.0 5.8
49 Btm 100 Btm 86 Btm 40 Btm 10 Btm

Distance from left bank (feet)
200 600 1,000 1,400 1,800

Depth Trans

Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
6.7 28 16.4 27 3.3 28 3.3 28 1.7 26
16.4 28 32.8 28 16.4 27 9.8 27 3.3 25
26.3 28 49.2 27 29.5 27 19.7 26 5.0 25
36.1 28 65.6 27 42 .7 27 29.5 25 6.7 25
45.9 28 82.0 27 55.8 27 39.4 25 8.2 25
98.4 28 68.9 27 9.8 25
82.0 27
49 Btm 100 Btm 86 Btm 40 Btm 10 Btm
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Table 41.—Temperature and light transmissivity profiles for Lower

Granite Reservolr at Snake River mile 120.46 on March 7, 1992
Distance from left bank (feet)

150 450 750 1,050 1,350
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) (C) (ft) ( C) (ft) ( C)

8.0 7.3 11.2 7.3 14.6 7.2 17.4 7.2 7.8 7.2
16.0 7.2 22.4 7.2 29.2 7.2 34.8 7.2 15.6 7.2
24.0 7.2 33.6 7.2 43.8 7.2 52.2 7.2 23.4 7.2
32.0 7.2 44.8 7.2 58.4 7.2 69.6 7.2 31.2 7.2
40 Btm 56 Btm 73 Btm 87 Btm 39 Btm

Distance from left bank (feet)
150 450 750 1,050 1,350

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
6.7 30 13.1 34 6.7 35 3.3 36 6.7 36
16.4 30 26.3 33 23.0 34 19.7 36 16.4 36
26.3 27 39.4 27 39.4 32 36.1 36 26.3 35
36.1 22 52.5 24 55.8 32 52.5 35 36.1 35
72.2 32 68.9 34
85.3 34
40 Btm 56 Btm 73 Btm 87 Btm 39 Btm
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Table 42.—Temperature and light transmissivity profiles for Lower

Granite Reservolr at Snake River mile 120.46 on March 20, 1992
Distance from left bank (feet)

140 420 700 980 1,360
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) (C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

6.6 8.0 10.0 8.0 14.0 8.0 14.0 89.0 5.0 8.1
13.2 7.9 20.0 8.0 28.0 7.9 28.0 8.0 10.0 8.0
19.8 7.9 30.0 7.9 42.0 7.9 42.0 8.0 15.0 8.0
26.4 7.9 40.0 7.9 56.0 7.9 56.0 8.0 20.0 8.0
33 Btm 50 Btm 70 Btm 70 Btm 25 Btm

Distance from left bank (feet)
140 420 700 980 1,360

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 21 3.3 21 3.3 22 3.3 18 3.3 22
13.1 19 16.4 21 19.7 22 19.7 18 9.8 22
23.0 16 29.5 20 36.1 22 36.1 18 16.4 22
32.8 16 42.7 20 52.5 22 52.5 18 23.0 22
55.8 14 68.9 21 68.9 16
33 Btm 50 Btm 70 Btm 70 Btm 25 Btm
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Table 43 .—Temperature and light transmissivity profiles for Lower
Granite Reservolr at Snake River mile 119.00 on February 27, 1992

Distance from left bank (feet)

220 660 1,100 1,540 1,980

Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
5.0 5.9 14.0 5.9 15.0 5.8 15.0 5.9 12.0 5.9
10.0 5.9 28.0 5.8 30.0 5.8 30.0 5.8 24.0 5.8
15.0 5.9 42.0 5.8 45.0 5.8 45.0 5.8 36.0 5.8
20.0 5.9 56.0 5.8 60.0 5.8 60.0 5.8 48.0 5.8
25 Btm 70 Btm 75 Btm 75 Btm 60 Btm

Distance from left bank (feet)

220 660 1,100 1,540 1,980
Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans
(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

3.3 29 3.3 29 3.3 29 3.3 29 6.7 28
6.7 28 9.8 28 13.1 28 13.1 28 16.4 28
9.8 28 19.7 28 23.0 28 23.0 28 26.3 27
13.1 28 29.5 28 32.8 28 32.8 28 36.1 27
16.4 28 39.4 28 42 .7 28 42 .7 27 45.9 27
19.7 28 49.2 28 52.5 28 52.5 27 55.8 27
59.1 28 62.3 27 62.3 27
68.9 27 72.2 26 72.2 27
25 Btm 70 Btm 75 Btm 75 Btm 60 Btm




Table 44 .—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 119.00 on March 7, 1992

Distance from left bank (feet)

210 630 1,050 1,470 1,890
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

7.6 7.3 10.6 7.4 11.4 7.3 9.6 7.4 7.2 7.4
15.2 7.3 21.2 7.3 22.8 7.3 19.2 7.3 14.4 7.3
22.8 7.3 31.8 7.3 34.2 7.3 28.8 7.3 21.6 7.3
30.4 7.2 42 .4 7.3 45.6 7.3 38.4 7.3 28.8 7.3
38 Btm 53 Btm 57 Btm 48 Btm 36 Btm

Distance from left bank (feet)

210 630 1,050 1,470 1,890

Depth Trans Depth Trans Depth Trans Depth Trans Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
6.7 34 9.8 36 13.1 35 6.7 37 6.7 36
13.1 32 19.7 34 26.3 32 19.7 35 13.1 36
19.7 32 29.5 31 39.4 32 32.8 32 19.7 35
26.3 31 39.4 30 52.5 34 45.9 31 26.3 36
32.8 27 49.2 30 32.8 34

38 Btm 53 Btm 57 Btm 48 Btm 36 Btm
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Table 45.—Temperature and light transmissivity profiles for Lower

Granite Reservolr at Snake River mile 119.00 on March 20, 1992
Distance from left bank (feet)
200 600 1,000 1,400 1,800

Depth Temp

Depth Temp

Depth Temp Depth Temp

Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)
7.6 8.1 7.2 8.0 7.8 8.0 9.0 8.1 5.2 8.1
15.2 8.0 14.4 8.0 15.6 8.0 18.0 7.9 10.4 8.0
22.8 7.9 21.6 7.9 23.4 7.9 27.0 7.9 15.6 7.9
30.4 7.8 28.8 7.9 31.2 7.9 36.0 7.8 20.8 7.9
38 Btm 36 Btm 39 Btm 45 Btm 26 Btm
Distance from left bank (feet)
200 600 1,000 1,400 1,800

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)

3.3 18 3.3 22 3.3 22 3.3 23 3.3 23

13.1 19 13.0 22 13.1 22 13.1 23 9.8 21

23.0 20 23.0 22 23.0 22 23.0 22 16.4 21

32.8 18 32.8 20 32.8 21 32.8 22 23.0 20
42.7 20

38 Btm 36 Btm 39 Btm 45 Btm 26 Btm




Table 46.—Temperature and light transmissivity profiles for Lower
Granite Reservoir at Snake River mile 108.31 on February 27, 1992

300

900

1,500

Distance from left bank

2,100

(feet)

2,700

Depth Temp

Depth Temp Depth Temp Depth Temp Depth Temp

(ft) ( C) (ft) ( C) (ft) ( C) (ft) (C) (ft) ( C)
17.0 5.8 18.6 5.7 23.6 5.6 17.0 5.5 11.8 5.6
34.0 5.7 37.2 5.7 47.2 5.5 34.0 5.4 23.6 5.5
51.0 5.7 55.8 5.6 70.8 5.4 51.0 5.4 35.4 5.4
68.0 5.7 74 .4 5.3 94.4 5.3 68.0 5.3 47 .2 5.3
85 Btm 93 Btm 118 Btm 85 Btm 59 Btm
Distance from left bank (feet)
300 900 1,500 2,100 2,700

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
9.8 14 3.3 14 16.4 10 13.1 8 9.8 8
23.0 13 19.7 12 32.8 9 26.3 8 19.7 8
36.1 12 36.1 12 49.2 8 39.4 8 29.5 8
49.2 12 52.5 10 65.6 8 52.5 8 39.4 8
62.3 12 68.9 8 82.0 8 65.6 8 49.2 8
75.5 12 85.3 10 98.4 10 78.7 8 59.1 0
114.8 10
85 Btm 93 Btm 118 Btm 85 Btm 59 Btm
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Table 47 .—Temperature and light transmissivity profiles for Lower

Granite Reservolir at Snake River mile 108.31 on March 7, 1992
Distance from left bank (feet)

300 900 1,500 2,100 2,700
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C) (ft) ( C)

9.0 7.3 13.4 7.1 20.8 6.9 20.0 7.0 14.6 7.0
18.0 6.9 26.8 6.8 41.6 6.8 40.0 7.0 29.2 7.0
27.0 6.6 40.2 6.8 62.4 6.8 60.0 6.8 43.8 6.9
36.0 6.6 53.6 6.7 83.2 6.7 80.0 6.8 58.4 6.9
45 Btm 67 Btm 104 Btm 100 Btm 73 Btm

Distance from left bank (feet)
300 900 1,500 2,100 2,700

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 33 13.1 36 16.4 35 16.4 36 16.4 35
13.1 32 26.3 34 36.1 34 36.1 35 29.5 36
23.0 31 39.4 33 55.8 33 55.8 35 42 .7 35
32.6 30 52.5 30 75.5 30 75.5 33 55.8 34
42 .7 30 65.6 26 95.2 30 95.2 32 68.9 34
45 Btm 67 Btm 104 Btm 100 Btm 73 Btm




Table 48.—Temperature and light transmissivity profiles for Lower

Granite Reservoir at Snake River mile 108.31 on March 20, 1992
Distance from left bank (feet)

300 900 1,500 2,100 2,700
Depth Temp Depth Temp Depth Temp Depth Temp Depth Temp
(ft) ( C) (ft) (C) (ft) ( C) (ft) ( C) (ft) ( C)
10.6 9.0 16.6 9.0 17.0 9.0 13.6 9.0 11.4 9.1
21.2 9.0 33.2 9.0 34.0 8.9 27.2 8.8 22.8 9.1
31.8 9.0 49.8 8.9 51.0 8.8 40.8 8.8 34.2 9.0
42 .4 9.0 66.4 8.8 68.0 8.8 54.4 8.8 45.6 9.0
53 Btm 83 Btm 85 Btm 68 Btm 57 Btm

Distance from left bank (feet)
300 900 1,500 2,100 2,700

Depth Trans

Depth Trans

Depth Trans

Depth Trans

Depth Trans

(ft) (%) (ft) (%) (ft) (%) (ft) (%) (ft) (%)
3.3 15 13.3 16 16.6 16 3.3 18 3.3 20
19.7 15 23.0 16 23.0 16 19.7 18 19.7 18
36.1 15 42.1 14 42.7 18 36.1 18 36.1 18
49.2 10 62.3 14 62.3 18 52.5 18 52.5 16
78.7 13 82.0 16 68.9 16
53 Btm 83 Btm 85 Btm 68 Btm 57 Btm
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