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SUMMARY OF ALLUVIAL CHANNEL DATA FROM RIO GRANDE
CONVEYANCE CHANNEL, NEW MEXICO, 1965 - 69

By J. K. Culbertson, C. H. Scott, and J. P. Bennett

ABSTRACT

The Rio Grande conveyance channel near Bernardo, New Mexico was the
site for a field study of mechanics of flow and sediment transport.

During the period of study, the channel bed consisted of sands with median
diameters ranging from 0.15 to 0.35 mm and the bedform varied from dunes
to flat. A small amount of data was obtained at two other locations in
the Rio Grande conveyance channel system.

This report summarizes the basic hydraulic and sediment data obtained
during the study. Brief descriptions of equipment and general procedures
of sampling are followed by descriptions of two sets of data; the first
set encompasses a series of measurements taken at individual cross-sections
and intended to be descriptive of conditions at respective points along
the reach. The second set encompasses a series of measurements intended
to characterize the entire length of the Bernardo reach of the conveyance
channel system.

The data described herein which includes water discharge, cross-
sectional area, channel width, slope, point velocity, point-integrated
sediment concentration, depth-integrated sediment concentration, and bed

material, are summarized in eight tables.



Data were obtained for water discharges ranging from 560 to 1,860

cfs and slopes ranging from 0.00041 to 0.0011. Also observed were cross-

2

sectional area variations from 143 to 425 ft°, and suspended-sediment

concentration of materials in all sizes ranging from 1240 to 7700 mg/%.



INTRODUCTION

As part of the research program of the Water Resources Division of
the U, S. Geological Survey, a field study of the mechanics of water and
sediment movement in alluvial channels was started in July, 1964, The
site selected for the study was the Rio Grande conveyance channel near
Bernardo, N. Mex. This site was selected because (1) the channel had a
sand bed, (2) bed forms ranging from dunes to flat bed and standing wave,
had been observed in the channel, (3) a concrete weir across the channel
acted as a control for accurate measurement of water-discharge and as
a sampling point for the total sediment concentration, and (4) water-
discharge could be controlled by means of a gated headworks structure.

A few sets of data obtained at two other sites, the Rio Grande con-
veyance channel near San Marcial, N. Mex., and the conveyance channel

near Nogal Canyon, N, Mex., are included in this report.



The primary objective of this study was to collect field data that
would describe the interrelations among hydraulic and sediment transport
variables over the range of bed forms found in sand channels. The
secondary objective was to obtain data on the resistance to flow resulting
from different bed-forms in sand-bed channels. This report is a compil-
ation of the hydraulic and sediment data collected in the pursuit of these
objectives from the Rio Grande conveyance channel system at Bernardo, San
Marcial, and Nogal Canyon during the period 1965 to 1969. The data may
be divided into two groups; those collected to describe the conditions at
individual cross-sections, and those characterizing the entire length of
a particular reach.

The report contains, first, a brief general description of the
reaches of the Rio Grande conveyance system in which the measurements
were made. This is followed by a description of data collection methods
and equipment, and by a discussion of the two sets of data. Appendix 1
is a general description of the conditions prevailing in the study reach
at the time each set of data was collected and Appendix 2 consists of

the tables of data collected.
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Portions of the data presented in this report have been mentioned in
earlier interpretative reports. These reports include discussions by
Scott and Culbertson (1967) and Scott and others (1969) on flow measure-
ment techniques which use florescent tracers. Scott (1968) and Scott and
Culbertson (GSR 700D) reported on resistance to flow in flat-bed alluvial
channels, while Culbertson and Scott (1970} discussed sand bar development
and movement in alluvial channels. Other data from this report were used
by Fischer (1967) in a discussion of transverse mixing in alluvial
channels.

The project was started under the general supervision of Luna B.
Leopold, Chief Hydrologist, Water Resources Division, and later Ernest L.
Hendricks, Chief Hydrologist, Water Resources Division. Technical
guidance was given by P. C. Benedict, R. W. Carter, Tom Maddock, Jr., D.
B. Simons, and others from the Geological Survey.

The principal investigators were J. K. Culbertson and C. H. Scott,
with assistance from C. F. Nordin, Jr., E. V. Richardson, W. F. Curtis,

V. W. Norman, J. D. Dewey, and others.
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DESCRIPTION OF STUDY REACHES

Rio Grande Conveyance Channel near Bernardo

The part of the Rio Grande conveyance channel system located near
Bernardo, N. Mex. is approximately 6.8 miles long from the gated headworks
structure to the point at which it returns to the Rio Grande floodway

channel (fig. 1). The channel was originally a riverside drain. 1In 1948,

Figure 1 (caption on next page) belongs near here

the river broke through into the drain at the location of the present
headworks. The Bureau of Reclamation installed a heading and did some
channel straightening to turn the channel into the first segment of the
present conveyance channel system, The capacity of the headworks is
nominally 2,000 cfs (cubic feet per second), however, the discharge in

the channel usually is limited to less than 1,600 cfs.

12
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Figure 1.--Location map, Ri¢ Grande conveyance channel near Bernardo,
N. Mex. Stationing is in 100-foot increments.
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The channel banks are composed of a sandy clay, and are fairly well
stabilized by range grass and salt cedar, as can be seen in figure 2a and

b. Where bank erosion has occurred, the banks have been stabilized with

Figure 2 (caption on next page) belongs near here

rock and gravel reaches. A few hundred feet of Kelner jetties also have
been placed along some short reaches for bank stabilization. The channel
bed consists of sands with median diameters varying from 0.15 to 0.35 mm
(millimeters). Figure 2c¢c and d show the channel operating at typical

discharges,

14



(b) Sandy clay banks with range grass.

Figure 2Z.--Typical views of the Rio Grande conveyance
channel near Bernardo, N. Mex.

15 (15a fols)



(c) Typical low discharge situation.

(d) Typical high discharge situation.

15a (16 fols)



In 1964, prior to the initiation of this study, a concrete control
structure was constructed 19,800 feet downstream from the headworks. This
structure, referred to as a weir in this report, acts as a control for the
gaging station installed at the site. Baffles placed on the upstream
apron of the weir force all sediment into suspension, and suspended sedi-
ment samples obtained at a sill located on the downstream apron of the
weir represent total sediment in transport. The sill is designed so that
the nozzle of a US DH-48 suspended-sediment sampler (The US DH-48 will be
discussed later in this report) can traverse the entire depth of flow at
the weir section. That is, at the bottom of the sampler's traverse, its
nozzle rests directly on the sill of the weir, which means that a sample
has been collected that represents all of the suspended material, and
therefore, all the sediment moving through the section. Gonzalez and
others (1969) described the construction of the weir and evaluated its
effectiveness as a control structure. Figure 3a shows the samﬁling sill

and the orifice of a bubbler gage installed at the weir. Figure 3b shows

Figure 3 (caption on next page) belongs near here

the entire weir, baffles, sampling sill, and footbridge, and Figure 3c
shows a US DH-48 sampler being lowered to the sampling sill along

specially prepared guides which are positioned from the footbridge.

16



(a) Sampling sill and bubbler gage orifice.

(b) Weir baffles, sill, and footbridge.

Figure 3.--Control weir, Rio Grande conveyance
channel near Bernardo, N. Mex.
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(c) U.S5. DH-48 smapler in use from footbridge.

17a (18 fols)



Rio Grande Conveyance Channel Near San Marcial, N. Mex.

The San Marcial reach is in that part of the conveyance channel that
conveys flow from the San Acacia diversion dam to Elephant Butte Reser-
voir. Data given in this report were collected at a location near San
Marcial which is about 41.7 miles downstream of the headworks at San
Acacia and about 59.8 miles downstream of the headworks at Bernardo.

The conveyance channel near San Marcial is a dug channel with a
capacity of about 2,000 cfs. The channel bed in this reach consigts of
sand having a median diameter of about 0.18 mm. The channel banks are

sand and gravel.
Rio Grande Conveyance Channel Near Nogal Canyon, N. Mex.

The Nogal Canyon reach is about 18.8 miles downstream from the San
Marcial reach. This reach has a sand bed consisting of material having
a median diameter of about 0.18 mm. The channel banks in this reach are
unstabilized sand and clay. At the time the data of this study were

collected, the banks were deteriorating under high-flow conditions.
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DATA COLLECTION METHODS AND EQUIPMENT

Water Discharge

Water discharge was obtained either from the record of stage and the
stage-discharge relation for the gaging station at the weir structure at
station 194 or from water-discharge measurements. Gonzalez and others
(1969) discuss the stage-discharge relation for the gaging station at
the weir. The water-discharge measurements were made at the cableway of
U. S. Geological Survey gage 08-3319.9, which is located at station 180,
100 feet upstream of the US 60 highway bridge. The measurements were made
by current meter using standard U. S. Geological Survey methods as de-
scribed by Buchanan and Somers (1969).

The discharges reported in the tables of basic data are the means
for the periods unless the discharge varied considerably, and then the

discharge at the time of observation is reported.

Water Temperature

Water temperatures were determined several times during each observa
tion period. Temperatures are reported to the nearest degree Celsius in
the tables of basic data. The range in temperature usually was not more

than two or three degrees Celsius during any period of observation.
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Bed Configuration

Profiles of the stream bed were obtained with an ultrasonic sounder
(Richardson, and others, 1961). The sounder was mounted in a boat with
the transducer in a well near the center of the boat (fig. 4). The bed
form classification used herein conforms to that presented by the Task

Force on Bed Forms in Alluvial Channels (1966). Longitudinal profiles

Figure 4 (caption on next page) belongs near here

of the bed form were obtained for those data-collection periods when the
bed form was transition or dunes. The profiles generally were obtained
at approximately the quarter points of the channel width. Because the
speed of the boat varied somewhat through the length of the reach, marks
at 50-foot intervals of boat movement, as indicated by stationing on the
bank, were placed on the chart of the sounder profile. Variations in
length of chart per unit distance traversed by the boat usually were not
large, and an average scale value was computed and applied to each

separate longitudinal profile.

20



Figure 4.--Boat with sounder equipment.
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The average length of dunes was computed by dividing a distance by
the number of dunes occurring in that distance, and the average height
of dunes was computed as the sum of heights, measured from crest to down-
stream trough, divided by the number of heights measured on the profile.
This method of determining average length and height of dune is subjective
because different persons may not agree as to what should be called a dune
on the profile, particularly for conditions where smaller dunes appear to
be superimposed on larger dunes. The classification of the bed form as
dune, transition, or flat is based on the observer's best judgment and is

also, therefore, somewhat subjective.
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Cross-sectional Areas

Cross-sectional areas were determined either from cross section
profiles obtained with the ultrasonic sounder or from depths obtained
with a sounding rod.

When profiles were obtained with the sonic sounder, the transducer
was placed a known distance below the water surface in the well in the
boat. A cable was stretched tightly across the section and the boat was
hooked to the cable by means of a crossarm. The boat was pulled across
the channel at a constant rate of about one-half foot per second by means
of a second cable and a constant-speed-drive motor. Reference marks at
two-foot intervals of distance traversed in the cross section were marked
automatically on the sounder chart of the profile. The depths at verticals
near the banks were determined with a wading rod. Cross-sectional profiles
usually were determined with the ultrasonic sounder when there were dunes
because of the softness of the bed and the relatively large changes in bed
elevation from point-to-point in the cross section. The cross-sectional
area was determined by planimetering the cross-section profile, taking
into account the distance of the transducer face below the water surface.

Cross sections usually were obtained with a sounding rod when the bed
was flat. The bed for these conditions was hard with relatively constant
elevation, and it was possible to determine depth to the nearest 0.1 foot
with the sounding rod. It was assumed that the depth at a given vertical
applied to half the distance between adjacent verticals, and the area of

the cross section was computed as the sum of subareas.

23



Water-surface Slope

Water-surface slopes were determined from observations of water-
surface elevation near the banks, either with a level and rod or from
staff-gage readings.

Water-surface elevations generally were obtained twice a day at 100-
foot intervals over reaches 1,000 to 1,200 feet in length. The water-
surface elevations were plotted and a mean slope was determined graphi-
cally.

Because the readings were obtained near the banks, local conditions
could affect water-surface elevation. Also, with a dune bed the location
of a dune near the bank could affect the water-surface elevation.
However, water-surface slopes determined by this method generally were

consistent for any given day.
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Vertical-velocity Profiles

Vertical-velocity profiles were obtained with standard Price current
meters equipped with magnetic heads which produced two impulses per
revolution of the current-meter bucket wheel. Five current meters were
mounted on a sounding rod, and the impulses from the meters were recorded

by digital counters (fig. 5) which were started and stopped simultaneously

Figure 5 (caption on next page) belongs near here

with a single switch. Velocity at a point was computed from counts
produced by the current meter for a one-minute period. A common meter
rating that was an average of the five individual meter ratings was used
for converting meter counts per unit time to stream velocity. The maXimum
difference in velocity for a given meter count per unit time between the
average rating and any of the individual ratings was about one percent.
The results of extensive tests of meters indicate that an average rating
for meters can be used (Smoot and Carter, 1968). The ratings with the
meters all mounted on one rod were checked in a towing tank, and no
appreciable departure from the individual ratings was found for meter

spacing as close as 0.5 foot (R. W. Carter, written commun.).

25



Figure 5.--Meter stack and digital-counter box used
for obtaining vertical profiles of point
velocities,
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Because the velocity at as many as five points in the vertical could
be obtained at one time, it was possible to obtain 10 to 12 vertical-
velocity profiles at a cross section in 20 to 30 minutes. Usually the
bottom four meters were set at fixed depths, and only the position of
the top meter was changed when a large change in depth of flow occurred
from one vertical to another. The depth of flow at the vertical was
measured on the rod on which the meters were mounted, and it was assumed
that the meters were the same distance above the bed as they were above
the base plate of the rod. At some verticals the rod would settle because
of the weight of the rod and meters and the softness of the bed. When
this happened, the indicated depth of the rod was noted, and the actual
depth was measured with another sounding rod and the indicated distances
above the bed at which the velocities were obtained were adjusted
accordingly.

For the flat-bed condition, velocity profiles, when plotted in the
form of 1°g10 (y) versus velocity, where y is the vertical elevation
above the stream bed, generally were consistent except at verticals near
the banks. Near the banks, the slopes (the difference in velocity at
y and 10y distances above the bed) and intercepts (the velocity 1.0 foot
above the bed) of the profiles tended to be variable because of the

roughness of the banks.
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Velocity profiles for dune-bed conditions generally were less
consistent than for plane bed. The slopes and intercepts of the velocity
profiles varied from vertical-to-vertical across the width of the channel.
The value of the slope and of the intercept of the profile depended on
the location of the vertical with respect to a dune. Figure 6 shows

typical velocity profiles obtained in a downstream direction from points

Figure 6 (caption on next page) belongs near here

near the middle of the channel on February 4 and May 12, 1965. Near the
crests of the dunes the velocities were high and nearly equal at all
points in the vertical. This results because of acceleration of the flow
caused by the decrease in depth as the crest of the dune is approached.
In the trough of the dune the velocity one foot from the bed was rela-
tively low, and the velocity increased considerably from near the bed to
near the surface in the vertical. This results because of the decelera-
tion of the flow as the depth increases rapidly from the crest to the
trough of the dune. Immediately downstream of the crest of the dune,
flow near the bed may have been in an upstream direction. No attempt
was made to determine the direction of flow in the troughs of dunes, and
some velocities obtained near the bed in troughs may actually have been
negative, even though they were recorded as positive. Velocity profiles
were especially difficult to obtain in dune troughs due to sand stopping

the lower meters before sufficient counting time had elapsed.

28



6¢

@D iun

% —
3 — M M uln
-X
S
X l0
3k
s
X folls] | 7 g1 el ks 17 2| || |27 | || 53] Pe| |37
9 'l i I 3 . T T} L i — A
= °"az 23 I3d b Z3 dd4d 34 o d (2323 T34 35% 54 3% 1354
-~
T il
,$4.o- y
:E‘J'-O- N 1 i i L 1 5
a ] s 70 Fz) 3 Jo T 40
A 'Dcsf‘anca dwxa/ream i feel
5 u nln
& 1
_.E .
2
S
3
-3
N
=
- 5| o 5 a0 as| |30 .:’5 40 45| |so | |55 o ¢
Y 1 b i1 P} i 1 i L__J eneed
R o o I o i o B o - S e o W e B e S T3 2 733 s4 5454 45 43
4 doo e/oc/# I /ee/ per.-secoﬂa’
\g&o-— ch 12, 1965
.Q‘.ﬂi—
7ol
:*‘:_"o‘—n i i i i 1 1 i 1 i i i 1 I}
Fg o £y /0 /5 20 FZy Jo J5 o 45 Jo 55 %o e

Distance a’aam:'fraﬂ.og sn feet

Figure 6.--Typical velocity profiles over dunes,
Rio Grande conveyance channel near
Bernardo, N. Mex., February 4 and
May 12, 1965.



Suspended-Sediment Samples

Point-integrated sediment samples.--Point-integrated samples of
suspended sediment were obtained at five points in each of three to five
verticals in a cross section. The samples at each point were analyzed
for concentration and for size distribution of sediment coarser than
0.062 mm. The analysis was performed using a visual-accumulation-tube
according to the methods described by Guy (1969), and by the U. S.
Inter-Agency Committee on Water Resources (1957). None of the point
samples were analyzed for size distribution of sediment finer than 0.062
mn. The samples were taken with a U. S. DH 48 sampler modified for point

sampling (fig. 7). The modified sampler was equipped with a pressure

Figure 7 (caption on next page) belongs near here

equalization chamber that was connected to the sample chamber and vented
to the outside. Watertight covers sealed the water-inlet nozzle and the
air-outlet port. The covers could be opened and closed simultaneously

by means of a pull cable.

30



Figure 7.--U.S. DH-48 sampler modified for point-integrated
sampling.
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The length of sampling time varied inversely with stream velocity.
The sampling time varied from 5 to 6 seconds for high-velocity flows, to
12 to 15 seconds for low-velocity flows. Because the local flow condi-
tions could change with time at a given vertical, particularly with the
dune bed, it was desirable to obtain samples at all points in the vertical
as quickly as possible. Therefore, only one to three samples were
obtained at a given depth in each vertical and, because of the short
sampling time involved, some variability in the concentration sampled at
a given depth probably was introduced because short-term fluctuations of

concentration were not adequately averaged.
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Depth-integrated samples.--Depth-integrated samples of suspended
sediment at a cross-section were obtained with a U. S. DH-48 sampler.
In the sampling method used (the Equal-Transit Rate or ETR method), the
sampler is moved at the same transit rate for each one of a set of
equally-spaced verticals in the cross-section. The sediment concentration
of the composite of all samples collected from the cross-section is the
average concentration of the suspended material moving in the sampled zone
(Guy and Norman, 1970 or Task Committee on Preparation of Sedimentation
Manual, 1969). Samples were collected at equally spaced verticals 5 feet
apart, and the composited samples for each cross section were analyzed for
concentration and for size distribution of the fraction of sediment
coarser than 0.062 mm. The size distribution of sediment coarser than
0.062 mm was determined by the visual-accumulation-tube method (U. S.
Inter-Agency Committee on Water Resources, 1957, or Guy, 1969). In
addition, the size distribution of sediment finer than 0.062 mm was
determined for a few samples by the pipette method (U. S. Inter-Agency

Committee on Water Resources, 1941, or Guy, 1969).
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Depth-integrated samples of suspended sediment were obtained by the
ETR method with a U. S. DH-48 sampler at verticals spaced at 5-foot
intervals across the weir structure (section 194)}. A sampling lip with
a guide slot allowed the nozzle of the DH-48 sampler, which was mounted
on a guide frame, to traverse the full depth of flow. Therefore, samples
which represented essentially the total material passing the weir
structure were obtained. Each set of samples was composited and analyzed
for concentration and for size distribution of sediment coarser than 0.062
mm. Size distribution of sediment finer than 0.062 mm. also was deter-
mined for a few samples.

In this report, samples obtained by the ETR method at the sampling
section on the weir structure (section 194} will be referred to as total-
sediment samples, and samples obtained by the ETR method at any other
sampling section will be referred to as measured suspended-sediment

samples.
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Bed Material

Samples of bed material were obtained usually at 10-foot intervals
across cross sections in the study reach. Analyses of samples from the
individual points in cross sections for two flow conditions indicated no
great variation in size distribution of bed material from point-to-point
in the cross sections, and therefore, all other bed-material samples were
composited into a single sample for a cross section. The samples were
analyzed for size distribution by the visual-accumulation-tube method in

the laboratory. The values of d were scaled from the

16* 4500 and dgy
original curve on the visual-accumulation-tube chart. The value of the
gradation coefficient, o, was computed from the equation

_1 d50 + d84

2 14y dso . 1)
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Samples of bed material usually were obtained with a hand-held clam-

shell type sampler (fig. 8a) for flow depths greater than three feet. The

Figure 8 (caption on next page) belongs near here

sampler was equipped with a seal to prevent loss of fine material from the
bucket as the sampler was raised to the surface. The bucket sampled to a
depth of about 0.1 foot. For fiow depths less than three feet, samples
were obtained either with the clam-shell sampler or with U. S. BMH-53
piston-type (fig. 8b) sampler (Inter-Agency Committee on Water Resources,
1959). The core barrel of the piston sampler is eight inches long, but

only the top 0.1 foot of the core was retained for analysis.

36



(a) Hand-held clam-shell type sampler.

(b} U.S. BMH-53 piston type sampler.
Rule is 6 inches long.

Figure 8.--Bed material sampling equipment.
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SECTION DATA

The data collected for the description of flow conditions at
individual cross-sections in the Bernardo, San Marcial, and Nogal Canyon
reaches of the Rio Grande convey system are summarized in tables 1 through
5 of appendix 2., Given in appendix 1 are detailed descriptions of the
flow and channel characteristics prevailing in the reaches prior to and
during the data collection periods. The authors feel that before one can
intelligently utilize the data in appendix 2, he must be thoroughly
familiar with the general conditions prevailing in the channel at the time
the measurements were made. Hence, it is strongly recommended that before
utilizing any of the data in appendix 2, one study the sections of appen-

dix 1 pertinent to the particular data to be used.
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Table 1 is a summary of available section data. The data are listed
in chronological order for the Bernardo, San Marcial, and Nogal Canyon
sites. The term section, as used in this report, refers to the cross-
section location. The number assigned to a section for the Bernardo
observations is the distance downstream, in hundreds of feet, from the
first cross section downstream from the headworks. The first cross
section, section 0, is 400 feet downstream from the headworks. For
example, section 20 is 2,000 feet downstream from the first cross section
and 2,400 feet downstream from the headworks. The number assigned to a
section for the San Marcial and Nogal Canyon observations is the distance,
in hundreds of feet, upstream of Elephant Butte dam. For example, section
2261+00 in the San Marcial reach is 226,100 feet upstream of Elephant
Butte dam.

In table 1, water discharge, cross-sectional area, water surface
width and slope, and bed form were determined as discussed earlier in this
report, and any special conditions prevailing are discussed in appendix
2. In this table, the notation '"Reach" indicates that the conditions
listed are averaged over the number and bed-form-type of cross-section

listed in the remarks column; further detail will be found in appendix 2.
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Figure 9 shows daily-mean water discharge and daily-mean sediment
concentrations for 10-day periods prior to the day on which data were
collected for each of the observation periods. This information should
be considered in interpreting any given set of data shown in the tables

of basic data.

Figure 9 (caption on next page) belongs near here

Table 2 gives measured velocities at five points in the vertical
in some of the cross-sections listed in Table 1. As mentioned previously,
the velocities were measured using a rack of five Price current meters and
a counting period of 60 seconds. Typical velocity profiles over a dune
bed are plotted in Figure 6.

Table 3 describes the size analyses and related data for the point-
integrated sediment samples. As mentioned in an earlier section, the
samples were collected using a modified US DH-48 sampler, and were
analyzed using the visual-accumulation-tube method. At sampled verticals
in the cross-section, size analyses are given for each point in each
vertical. The analyses are both as percent finer than a given reference
size, and as the concentration in mg/% (milligrams per liter) in a given
size-class. Related parameters reported are water discharge, water
temperature, and total depth of flow at the point in the cross-section

where the samples were collected.
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Table 4 describes the size analyses and related data for the depth-
integrated sediment samples. The sediment samples were collected using a
U. S. DH-48 sampler and the ETR collection procedure and were analyzed
using the visual-accumulation-tube method for the material coarser than
0.0625 mm, and the pipette method for material finer than 0.0625 mm. The
weir at section 194 is designed so that all sediment moving in a vertical
can be sampled using a U. S. DH-48 sampler. Therefore, the sediment
sampled at the weir is the total-sediment load at that section. The
analyses for a composite of the samples collected in the cross section at
a particular time, are listed both in terms of percent finer than a given
reference size, and as concentration in mg/% in a given size range.
Related parameters listed are water discharge, water temperature, median
particle diameter, and gradation coefficient. The water discharge listed
is that at the time the sediment samples were collected.

A summary of size analyses of bed material is listed in table 5. The
material was obtained from the upper 0.1 ft. of the bed, and was collected
using either a clam-shell type sampler or a U. S. BMH-53. The samples
analyzed were actually composites of samples from several points (usually
at 10-foot intervals) in the cross section. Listed in addition to percent
finer than a given reference size are median diameter, gradation

coefficient, water discharge and temperature, and bed form.
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REACH DATA

Hydraulic data collected at each section for the Bernardo reach
observations are shown in table 6, appendix 2. Generally, data were
collected at sections 2,000-feet apart for all reach observations, how-
ever, for some observations 4,000-feet intervals were used.

The data from table 6 were used to compile the average values shown
in table 7. The channel was divided into two reaches separated by the
weir. Channel widths upstream of the weir were greater, and more
variable than the relatively uniform channel widths downstream of the

weir, (fig. 10). Some of the observations were completed in one day,

Figure 10 (caption on next page) belongs near here

others over a two-day period.

Table 7 was developed from table 6 as follows: Water discharge is
the mean discharge at the weir for the period of cobservation. Reach
length is the length, in feet, between the two end sections. Mean water-
surface width is the average width of all sections within the reach
length. Mean depth of flow is the average of the areas of each section
within the reach length divided by the average width. Mean velocity is
the mean discharge during the period divided by the average area within
the reach length. Water-surface slope is the mean slope of a graph of
observed water-surface elevations versus distance. Water temperature is
the average during the period of observation. Median diameter of bed
material is the average of the dSO at each section within the reach

length. Fall velocity and gradation are for the d., shown,

50
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The dominant bed form listed in table 7 is based on the qualitative
field cbservations. If the majority of the sections were classified as
dune, the reach length was classified as dune. For some observations,
bed form varied from section to section, and no specific bed form was
considered to be dominant, therefore, the reach was classified as
transition. No practical method for the classification of discrete bed
forms in an alluvial channel has been determined, therefore, the class-
ification of bed form remains qualitative, based entirely on the authors'
observations and judgements. In cases where the longitudinal variation
of bed form was considered to be excessive, not all sections listed in
table 6 were used in determining the reach data of table 7.

In table 7, the values of suspended-sediment concentration for all
observations prior to September 30, 1965 are daily mean concentrations.
They were determined from suspended-sediment samples collected usually
at section 180. Beginning October 1, 1965, the suspended-sediment concen-
trations shown are total-sediment concentrations determined from samples

collected at the weir, section 194.
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In table 7, Mannings »n was computed for each reach observation from

the relation

_ 1.49 p¥/3 ¢
n = v (2)

where D is mean depth of flow, in feet, S 1is average water-surface
slope, and V is mean velocity, in feet per second. The range in values
of Mannings = for the reach data was approximately two-fold. Flat-bed
n values generally were 0.015 to 0.017, dune-bed = values were 0.023
to 0.033, and transition »n values generally were between 0.019 and
0.024. The flow conductance coefficient, C/ JE"', was computed from the
relation

¢/ fg = Ly -
DS) (3)

where D is mean depth of flow, in feet, S 1s average water-surface
slope, V is mean velocity, in feet per second, and g 1s the gravita-
tional constant, 32.2 feet per second.

The range in values of C/ vg for these data was from about 21 for
the flat-bed condition to 11 for the dune-bed condition. Flat-bed values
of C/ ¥g generally ranged between 18 and 21, and dune-bed values
ranged between 10 and 13. Transition reach values of C/ vg generally

were between 13 and 18.
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For the May 27 and 28, 1965 observations, measured suspended-sediment
samples were collected at all sections in the reach. These observations
(table 6) illustrate the unsteady sediment transport from section to
section through the length of the conveyance channel. Table 8 gives the
particle-size distributions and concentrations in class of these samples.

The format of table 8 is essentially the same as that of table 4.
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APPENDIX 1.

Descriptions of Observation Conditions
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February 3-4, 1965

Water discharge in the channel was relatively constant for 10 days
prior to January 24. From January 24 to January 30, the discharge
decreased from about 600 to 500 cfs. The discharge then began to increase
slowly (fig. 9A). Four water-discharge measurements obtained on February
3 averaged 560 cfs, and on February 4 five measurements averaged 575 cfs.
The daily mean sediment concentration varied between 1,000 and 2,000 mg/1
(milligrams per liter) during the period January 24 to February 1 (fig.
9A). Water temperature varied from a low of 6°C at 0800 hours to a high
of 11°C at 1600 hours on both days.

Bed forms in the channel were observed periodically by means of a
sonic sounder beginning on January 14. On January 14 the bed form
throughout the channel was flat. By January 20, however, an 850-foot
reach of dunes had developed, beginning at a point 850 feet upstream of
section 220. Downstream of section 220 the bed remained flat., By
January 29, the dune reach had lengthened to 1,650 feet, beginning 700
feet further downstream than on January 20. On January 31, the dune
reach was 1,850 feet long; the beginning point had moved downstream
another 300 feet and the downstream point of the dune reach was at section
240. On February 3, the downstream end of the dune reach was located at
section 246.5, and on February 4 it had reached section 247. The dune
bed form was three dimensional throughout the dune reach. Length from
crest-to-crest of the dunes was 20 to 25 feet, and dune heights were from

1.5 to 2.5 feet.
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Profiles of the channel cross-section were obtained with the sonic
sounder on February 3 at sections 236, 238, and 240 in the dune-bed reach
and at sections 250 and 255 in the flat-bed reach. The profile at section
252 in the flat-bed reach was obtained with a sounding rod. The average
cross-section areas and widths for the three sections in the dune-bed
reach and for the three sections in the flat-bed reach are shown in
table 1.

Water-surface elevations were determined once for the reach from
section 223 to 257, once for the reach from section 234 to 246 on February
4. Elevations of water surface were determined along the left bank at
100-foot intervals, except that 25-foot intervals were used through the

reach where bed form changed from dune tc flat., Figure 11 shows the

Figure 11 (caption on next page) near here

water-surface elevations through the 3,200-foot reach, section 223 to
section 255, including the dune-bed reach and the flat-bed reach for one
of the observations on February 3.

Vertical-velocity profiles in the cross section were obtained on
February 3 at section 252 (flat bed), and at section 240 {dune bed) on
February 4. Profiles were obtained at five-foot intervals.

Total sediment samples were collected at the weir (section 194)
on February 3 and 4; measured suspended-sediment samples were collected

at sections 236 and 255 on February 3 and section 255 on February 4.
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Samples of bed-material were collected on February 4 in the dune
reach at section 238 and in the flat-bed reach at section 255. The
analyses shown in the tables of basic data are for composite samples at
~each cross section. Individual samples were taken at nine points in the
cross section at section 238 (five-foot intervals) and at six points in
the cross section at section 255 (five-foot intervals). The median
diameter of bed material for the samples at section 238 (dune) varied
from 0.22 to 0.27 mm, and the average value was 0.24 mm. The median
diameter at section 255 (flat) varied from (.17 to 0.22 mm and the

average value was 0.19 mm.
May 12-13, 1965

Water discharge fluctuated between about 700 and 1,000 cfs during the
10-day period prior to these observations. Daily mean sediment concentra-
tions varied between 2,800 and 4,300 mg/l. Both water discharge and
sediment concentration remained relatively constant during both days
(fig. 9-B). Water temperature varied from 14°C to 17°C on May 12 and

from 15°C to 16°C on May 13.
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Bed form was three-dimensional dunes prior to and during these

observations. Figure 12 shows the longitudinal profile for the reach

Figure 12 (caption on next page) belongs near here

between section 245 to 255, at the approximate centerline of the channel.
Sketches of three cross sections, 245, 250, and 255, also are shown to
illustrate the three-dimensional bed form. The average height and length
of dunes, as determined from the longitudinal profile along the centerline
of the channel from section 240 to section 260, were 2.6 feet and 47 feet
respectively.

Cross-section profiles were obtained with the ultrasonic sounder at
14 sections on May 12 and 13. The profiles were obtained at 100-foot
intervals from section 243 to section 255. A profile also was obtained
at section 260. The areas of the cross sections ranged from 238 to
350 ft.z and averaged 300 ft.2 on May 12, and ranged from 264 to 368 and
averaged 300 ft.2 on May 13.

Water-surface elevations were determined four times each day over

the 1,200-foot reach, section 243 to section 255. Elevations of the
water surface were determined at 100-foot intervals along both banks.
The individual determinations of slope of the water surface ranged from
0.00060 to 0.00069 on May 12 and ranged from 0.00063 to 0.00067 on May
13. The average slope for each day, as shown in table 1, was 0.00065.

Vertical-velocity profiles were obtained at five-foot intervals at

sections 249 and 250 on May 12 and at section 250 on May 13.
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The average concentrations of total sands (coarser than 0.062 mm)
determined from samples collected at the weir were 920 mg/l on May 12
and 910 mg/l on May 13. Concentrations of fine material (finer than
0.062 mm) averaged 2,430 mg/l1 on May 12 and 2,150 mg/1 on May 13.
Samples obtained at the weir and at section 240 were collected at 1 to
2-hour intervals each day. Samples of bed-material were collected at

15 cross sections on May 12 and at three cross sections on May 13.
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June 2-3, 1965

Daily mean water discharge averaged about 900 cfs following the
observations made on May 12 and 13 until May 24. The large dune bed
configurations present on May 12 and 13 remained during this period.
Beginning May 24, the discharge in the channel was increased by about
100 cfs per day by opening the headgates. This was done to observe
changes in bed form resulting from the increase in discharge. Large
transverse bars were formed as a result. Culbertson and Scott (1970)
described the development and movement of these transverse bars during
the period May 24 to May 29. The discharge was reduced from the high of
about 1,450 cfs on May 29 to about 1,200 c¢fs on June 2, (Fig. 9¢), at
which time the observations presented in this report were made. Daily
mean sediment concentrations decreased from about 5,300 mg/1 on May 25
to an average of about 3,200 mg/1 for the period May 27 to June 4 (Fig.
9c). The values given for water discharge in table 4 were determined from
the stage-discharge relation for the stages at the weir for the times

shown.
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On June 2, data were obtained at section 250 in a dune reach. Figure
13 shows the bngitudinal profile of the reach between sections 245 and
255. Cross-section profiles of sections 245, 250, and 255 also are shown

with mean depths and mean velocities indicated. The June 3

Figure 13 (caption on next page) belongs near here

observations were at section 322 over one of the large transverse bars
that had formed during the period May 24-30. Figure 14 shows the longi-

tudinal profile of the reach between sections 317 and 326. The bed was

Figure 14 {caption on next page) belongs near here

virtually flat for about 650 feet with little variation in depth across
the channel.

Cross-section profiles were obtained with the ultrasonic sounder at
15 sections on June 2. The upstream profile was at section 240 and the
next was at section 243. The remainder of the profiles were obtained at
100-foot intervals to section 255, and at section 260. The average width
and average area for the 15 cross sections are given in table 1. The
widths ranged from 66 to 77 feet, and areas ranged from 209 to 365 ftz
for the 15 cross sections.

Slopes were determined from water-surface elevations obtained at
100-foot intervals twice on June 2 from section 243 to 255 and twice on
June 3 from section 320 to 325. Average slope through the dune reach

(1,200 feet) was 0.00073, and through the flat-bed reach (500 feet) was

0.00052.
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Vertical-velocity profile data collected at sections 250 and 322 at
5-foot intervals are given in table 2.
The average sand concentrations at the weir were 1,400 and 1,440
mg/1l respectively for June 2 and 3. Fine-material concentration
increased from an average of 1,430 mg/l on June 2 to 2,010 mg/l on June 3.
Samples of bed material were collected twice at section 250 on June
2, five hours apart. The first set of samples was obtained at 1100 hours,
apparently on or mar the crest of the large dune form seen on the sounder

chart (fig. 13), and the d_., of the composite sample was 0.20 mm. The

50
second set of samples was obtained four hours later, at 1500 hours. The
crest of the dune had moved downstream 30 to 50 feet, so that the dSO of
0.24 mm was representative of the material closer to the trough upstream
of the dune. The composite of samples collected at section 322 on the

back of the large transverse bar had a d 0 of 0,18 mm,

5

November 29-30, 1965

Water discharge decreased from about 1,400 cfs on November 19 to
1,000 c¢fs on November 28 (Fig. 9d). The headgates were cleaned and opened
further on the morning of the 29th and the discharge inc¢reased to about
1,250 efs. It then remained fairly steady during the period of these
observations. Daily mean sediment concentration increased during the period
November 19 to November 29 from about 3,500 mg/l1 to about 5,500 mg/1
(Fig. 9d).

Water temperature varied from about 3°C to 6°C during the day for

each observation.
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Bed form prior to and during these observations was flat. Median
diameter of bed material was consistent throughout the period of 0.18 mm.

Figure 15 shows a typical cross section for the observation reach.

Figure 15 (caption on next page) belongs near here

Cross-section profiles were obtained with the ultrasonic sounder at
15 sections on November 29. The first profile was at section 240, the
second at section 243, the remainder of the profiles were obtained at
100-foot intervals to section 255, and the last at section 260. Water
surface widths ranged from 64 to 74 feet, and the areas from 234 to 269
ft2. The average width and area for the reach are shown in table 1.
Water-surface elevations were obtained at 100-foot intervals from
section 243 to 255 twice each day. The average slope from two determina-
tions was 0.00066 on November 29 and 0.00059 on November 30.
Vertical-velocity profiles data were obtained on November 30 at
section 252 at 5-foot intervals and are given in table 2.
Point-integrated sediment samples were obtained by means of the
modified DH-48 sampler with a 1/4" nozzle at section 255 on both days.
Particle-size analyses and concentrations in each size class are given
in table 3. Total-sand concentrations of samples collected at the weir
averaged 2,700 mg/l on November 29 and 2,870 mg/l on November 30. Fine-
sediment concentrations averaged 1,790 mg/l on November 29 and 1,530

mg/1 on November 30.
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Bed-material samples were obtained at 5-foot intervals at section 245
on November 29 and 30. The sample from each vertical was analyzed
separately in the laboratory; the median particle size ranged from 0.16 to
0.21 mm on November 29 and from 0.17 to 0.19 mm on November 30. The

averages of the 10 analyses across the section for each day are given in

table 5.

May 4, 1966

Water discharge was relatively steady from April 28 through the
period of observations on May 4. Daily mean sediment concentrations
varied from 2,500 to about 1,200 mg/1 during this period (fig. 9-E).

Water temperature varied from 16%c to 21%¢C during the day of observations,
May 4.

The 1,000-foot reach, section 245 to 255, chosen for this set of
observations was classified as transition upstream of section 250 because
the bed form was irregular dunes between sections 240 and 250, and was

classified as flat downstream of section 250. Figure 16 shows the bed

Figure 16 (caption on next page) belongs near here

profile between sections 240 and 260.
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Cross-section profiles were obtained by means of a sounding rod at
seven sections on May 4. Profiles were obtained once at sections 245
and 255, and were obtained twice at sections 246, 248, 250, 252, and 254.
The average areas and widths of sections in the transition bed reach
(245 to 250), and of the flat-bed reach (252 to 255) are given in table
1. Sketches of cross-section profiles obtained from 1,300 to 1,440 hours

are shown on figure 17.

Figure 17 (caption on next page) belongs near here

Water-surface slope was determined from observations obtained at
100-foot intervals between sections 243 and 255, twice on May 4 and once
on May 5, and was consistent at 0.0011. This was the greatest slope
observed for any of the observations presented in this report. However,
inspection of the bed profile obtained with the ultrasonic sounder (fig.
16) indicated that the mean depth was decreasing from about section 242
to section 252. The water-surface elevations were obtained in the reach
where bed form was changing from rough to smooth. The water-surface slope
would tend to be greater through this reach than in reaches upstream or
downstream. The relatively steep slope that can exist in a reach where
bed roughness is changing from rough to smooth is well illustrated on
figure 11. The flow would be accelerating through the reach shown in
figure 16 and, therefore, would be considered as unsteady.

Vertical-velocity profiles and point-integrated sediment samples
were collected at section 245 in the transition bed reach and at section

255 in the flat-bed reach.
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Depth-integrated samples were collected at 30-minute intervals
throughout the day at the weir (section 194). Total-sand concentration
averaged 2,300 mg/l, varying between 1,820 and 2,870 mg/l. Fine-material
concentration averaged 905 mg/l1 during the period of observations.
Measured suspended-sediment samples also were collected at section 240
in the transition-bed reach and at section 260 in the flat-bed reach.
Average measured sand concentrations were 840 mg/l at section 240 and
1,010 mg/1 at section 260. Fine-material concentrations were 502 mg/1
at both sections.

Bed-material samples were collected at verticals at 10-foot intervals
at each of five sections and the samples from each section were composited
for analysis in the laboratory. Median diameters of these samples are
indicated on figure 16 for the sections sampled to illustrate the decrease

in size of material as the bed form changes from transition to flat.
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November 23, 1966

Water discharge varied widely prior to and during these observations.
Daily-mean sediment concentrations remained relatively steady, however,
through the period November 13-25 (fig. 9-F). Water discharges, measured
at five sections spaced at 500-foot intervals from section 240 to 260,
are given in the tables of data. Water temperature was 8°C during the
period of observations.

Bed form was flat for the period prior to and during these observa-
tions. Longitudinal profiles showed the bed was flat near the center of
the channel, but that long, low-amplitude waves were present near both
banks.

Cross-section profiles were obtained by means of a sounding rod at
five sections on November 23. Depth soundings were made at 5-foot
intervals at each section. The profiles were obtained at the same
sections and at the same times as the point velocities.

Water-surface slope was determined from water-surface observations
obtained at 100-foot intervals through the 1,200 foot reach, section 243

to 255. Slopes during these observations were 0.00062,
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Vertical-velocity profile data, measured suspended-sediment samples,
and bed-material samples were collected at five sections. Figure 18
shows sketches of the five cross sections, lines of equal velocity, and
hydraulic data, and serves to illustrate the typical flow conditions for

flat bed in the Rio Grande conveyance channel near Bernardo.

Figure 18 (Caption on next page) belongs near here

The average measured suspended-sand concentration during the observa-
tions was 1,880 mg/l, and the average fine-sediment concentration was
2,520 mg/1. The concentration of fine material increased during the
observation period from 2,070 mg/1l to 2,980 mg/1, whereas the concentra-
tion of sand remained constant. Median diameter of bed material was

virtually the same at all sections.

71



é}zp/anaxéﬂ
b O line of eyna/v%e—il/ i Flsec.

N \\"///),/

4
Section 290 4 :4: f..u
V' JJS" p.s
N ° \ \70 \75
Ar
X
N a 5:4:}10»,?5/.5 A 282 §£*
N D:asdf
\g V' &508 fps
b \
ol N, S e
-3 so
4k .
g Secton 250 A-2CF ¢t
3 Da;fzrfz
3 Vi 548 ¥ps
O
3 N \M\t\’J
a, 2
Al
Sechon 258 ,4 ;; i.,;ga
v-.s'“
0 ‘\\\‘-
’ \ \w\KJLM\—\/
at \
SEC“'Iaﬂ LeO A ‘25“{
b 498 L
V- \5'-73 fps
S Y E N F N >
M/"ﬂ/’%,/ﬂfec-/ o

Figure 18.--Cross sections with isovels, Rio Grande
conveyance channel near Bernardo,
N. Mex., November 23, 1966,

72



February 2, 1967

Water discharge and daily-mean sediment concentration were relatively
steady for the period January 23 to February 4 (fig. 9-G). Water temper-
ature varied from 6°C to 8°C during the day of the observations.

Bed form was flat prior to and during the period of observations.

Cross-sections profiles were determined by means of a sounding rod
at five sections spaced at 500-foot intervals from section 240 to section
260. Soundings were obtained at 5-foot intervals except near the banks,
where a smaller interval was used. The profiles were typical of those
found with flat-bed form. Depths were uniform across the channel with
greater depths near the banks.

Water-surface elevations were obtained at 100-foot intervals through
the 1,200-foot reach from section 243 to 255 once on February 2. The

water~surface slope determined from water-surface elevations was 0.00052.
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Vertical-velocity profiles suspended-sediment samples, and bed-
material samples were collected at five sections in the 2,000-foot reach,
section 240 to 260. Samples at each cross section were composited in the
laboratory. Bed-material samples were obtained at 10-foot intervals and
the samples for each section were composited in the field. No total-
sediment samples were collected at the weir during these observations.
The average measured suspended sand concentration for the five cross
sections was 1,100 mg/1, and the average fine-material concentration was
833 mg/l. Median diameter of the bed-material samples was virtually

identical at all five sections, d50 = 0.19 mm.
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February 14-15, 1967

These observations were obtained in conjunction with a special study
on lateral dispersion. A 6,000 foot reach (sections 220 to 280) was used,
which was much longer than the reaches used for any of the other observa-
tions.

Water discharge prior to and during these observations was relatively
steady. Daily mean sediment concentration decreased from about 4,000
mg/1l on February 4 to about 2,800 mg/l on February 14 (fig. 9-H). Water
temperature varied between 6°C and 9°C during the two days.

Bed form had alternated between transition and flat prior to this
set of observations. During the observation period, the bed remained flat
over the center portion of the channel with long, low-amplitude sand waves
near either bank. The bed form was classified as flat for these observa-
tions,

Cross-section profiles were obtained with a sounding rod at nine
cross sections on February 14 and at 10 cross sections on February 15.
Depth soundings were taken at 5-foot intervals at each section. The
cross-section profiles were typical of those found for flat-bed condition
except that the depths near the banks at some sections were relatively

large (fig. 19).

Figure 19 (caption on next page) belongs near here
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Water-surface elevations were obtained at 1,000-foot intervals from
section 220 to 240 and from section 260 to 280, and a 500-foot interval
was used from section 240 to 260 on both days. The maximum deviation of
any individual elevation from the mean line used to determine slope was
0.08 foot. Vertical-velocity profile data were collected at nine sections
on February 14 and at 10 sections on February 15. The vertical-velocity
profiles were obtained at verticals spaced at 5-foot intervals.

No total-sediment samples were collected at the weir during these
observations. Suspended-sediment samples were obtained at two sections
on February 14 and at four sections on February 15. Suspended-sand
concentration averaged 880 mg/l1 on both days. Fine-material concentra-
tions were 760 mg/l on February 14 and 840 on February 15.

Bed-material samples were collected at seven sections on February
14 and at four sections on February 15. The samples at each section

were taken at 10-foot intervals and composited in the field.
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February 1, 1968

Water discharge increased rather uniformly during the period January
22 to February 1, from about 620 cfs to an average of 750 cfs during the
observations on February 1. Daily mean sediment concentration increased
from 2400 to 3800 mg/% during this period (fig. 9-J). Water temperature
varied from 5°C to.SOC during the period of observations.

Five sections upstream from the weir were used for these observa-
tions. The bed form was flat at all sections. Sections 99, 100, and 101
were in a relatively narrow reach, and sections 159 and 160 were in a wide
reach.

Cross-section profiles were obtained with a wading rod at the five
cross sections. Depths were sounded at 5-foot intervals except near the
banks where a smaller interval was used.

Water-surface elevations were obtained at 50-foot intervals from
section 97 to 103 and from section 157 to 163. The water-surface slopes
in these 600-foot reaches were 0.0004] and 0.00045 respectively. These

were the least slopes for any of the observations listed in this report.
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Vertical-velocity profile data, measured suspended-sediment samples,
and bed-material samples were collected at all sections. The suspended
sand concentration averaged about 1,000 mg/l1 for all sections. Fine-
material concentration averaged 1,250 mg/l1 for all sections. No total-
sediment samples were collected at the weir during these observations.
Samples of bed material were obtained at 10-foot intervals in each cross
section. The samples at each cross section were composited in the field.
Median diameter of composite bed-material samples averaged about 0.20 mm

at all sections.
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May 21, 1968

Water discharge fluctuated rather widely prior to these observations.
The discharge dropped from a high of 1,910 cfs on May 12 to about 900 cfs
on May 17, where it remained relatively steady through the period of
observations on May 21. Daily mean sediment concentration also fluctuated
during the period prior to the observations (fig. 9-K). The water dis-
charge shown in the tables of basic data is the average of seven
measurements made between 1235 and 1520 hours on May 21. Water tempera-
ture ranged between 18°C and 21°C during the period of observations on
May 21.

Bed form was dune prior to and during the period of observation.
Profiles were obtained with the sonic sounder from section 220 to 235.
The average height and length of dunes, as determined from measurements
of 45 dunes on the profile at the center line of the channel were 2.7 and
30 feet respectively.

Cross-section profiles were obtained with a sounding rod at five
cross sections spaced at 200-foot intervals from section 225 to 233.
Depths were sounded at 2.5-foot intervals in each cross section. The

cross section profiles are shown on figure 20.

Figure 20 (caption on next page) belongs near here
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Water-surface elevations were obtained at 500-foot intervals from
section 240 to 260. The water-surface slope through the 2,000-foot reach
was 0.00063. Relatively few water-surface elevations were obtained for
this set of observations. However, all the elevations were within plus
or minus 0.1 foot of the mean line and, therefore, the water-surface
slope is probably within an acceptable error limit.

Vertical-velocity profiles were obtained at 5-foot intervals at each
of the cross sections. Velocities at five points are shown in table 2
for most of the verticals; however, the meter nearest the bed failed to
function properly at a few verticals located just downstream of the crest
of a dune, and at those verticals only four-point velocities are shown.

Suspended-sediment samples were obtained at each of the five cross
sections and total-sediment samples were collected at the weir (section
194).

Bed-material samples were obtained at 10-foot intervals at each of
the five cross sections in the study reach. The samples at each cross
section were composited in the field. The median diameter of the
composite samples for the individual cross sections varied from 0.22 to

0.32 mm, and averaged 0.27 mm for the reach.
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May 29, 1968

Water discharge prior to these observations ranged between 760 and
1,190 cfs, however, discharge was steady during the period of observation
on May 29. Daily mean sediment concentration varied from a low of 2,800
mg/l to a high of about 4,900 mg/l. Concentrations during the period of
observation were relatively steady (fig. 9-L). The water discharge shown
in the tables of data is the average of five measurements made during the
observation period. The measurements for this set of observations were
taken at the same cross sections that were used for the measurements
obtained on May 21, 1968. Water temperature was 21°C to 22°C during
the day, May 29.

Bed form was dune prior to and during the period of observations.
Longitudinal profiles were obtained with the sonic sounder from section
220 to 235. The average height and length of the dunes, as determined
from measurements of about 30 dunes on the sounder profile, were 4.2 and
44 feet respectively.

Cross-section profiles were obtained with a sounding rod at five
cross sections spaced at 200-foot intervals. Depths were sounded at

2.5-foot intervals. The cross-section profiles are shown in figure 21.

Figure 21 (caption on next page) belongs near here
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Water-surface elevations were obtained at 30-foot intervals from
section 225 to section 235. The mean water-surface slope through the
1,000-foot reach was 0.00056.

Vertical-velocity profile data, measured suspended-sediment samples,
and bed-material samples were collected at all five sections. No total-
sediment samples were collected at the weir during these observations.

The median diameter of the composite samples of bed material varied
from 0.23 to 0.26 mm for the individual cross sections and the average

for the reach was 0.24 mnm.
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June 11, 1969

Water discharge generally increased for several days prior to these
observations (fig. 9-M). On June 10, the discharge peaked at 1,720 cfs,
and on June 11, another peak at 1,600 cfs occurred at 0800 hours. The
discharge was decreasing as the measurements on this date were obtained.
A single discharge measurement was made on June 11, and the discharges
reported in the tables of basic data are based on the stage-discharge
relationship and the stages at the weir at the times shown.

Temperatures ranged from 18° to 19°%C during the period of observa-
tions.

Bed form was dune prior to and during these observations. No
estimates of heights and lengths of dumes are available for these
observations.

Cross-section profiles were obtained with a sounding rod with depths
sounded at 2.5 foot intervals at each section. Profiles of each cross

section are shown on figure 22.

Figure 22 (caption on next page) belongs near here

Water-surface elevations were obtained at 100-foot intervals from
section 243 to 257. The water-surface slope for the 1,400-foot reach

was 0.00069.
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Vertical-velocity profiles were obtained at 5-foot intervals at 3
cross sections spaced at 500-foot intervals. At some verticals, the
bottom meter failed to operate because of the location of the vertical
immediately downstream of the crest of a dune.

Suspended-sediment samples were obtained at three cross sections,
and total-sediment samples at the weir were obtained twice during the
observation period.

Bed-material samples were obtained at three cross sections at
verticals spaced 10 feet apart. The samples at each cross section were

composited in the field for analysis in the laboratory.
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December 21-22, 1965

The water discharge at the San Marcial gaging station remained
relatively constant at near 1,900 cfs from December 11 to 15. The dis-
charge increased to 1,950 c¢fs on December 18 and then decreased to 1,860
cfs on December 21 when the data in the San Marcial reach were obtained.
The discharge was about 1,750 cfs on December 22 when the data in the
Nogal Canyon reach were obtained. The discharges for the San Marcial
and Nogal Canyon reaches reported in the tables of basic data are the
daily mean discharges at San Marcial.

The bed form was flat in both reaches during the observations.
Standing waves were present near the center of the channel in both
reaches but were most pronounced in the Nogal Canyon reach. The standing
waves tended to build up with some regularity and dissipate before
reaching the anti-dune stage in both reaches.

Cross-section areas were computed on the basis of depth soundings
obtained in conjunction with point velocities. The depths were uniform
across the channel at all sections.

Water-surface elevations were obtained at approximately 500-feet
intervals one time only in each of the reaches. At San Marcial, the
elevations were obtained in the 2,900-foot reach from section 2261+00
to 2232+00, and at Nogal Canyon, in the 2,800-foot reach from section

1323+00 to 1295+00.
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Point velocities in the vertical were obtained at verticals spaced
at 10-foot intervals except at section 1300+00 in the Nogal Canyon reach,
where a 20-foot spacing of verticals was used. The presence of large
standing waves at section 1300+00 created somewhat difficult and
hazardous working conditions.

Point-integrated samples were obtained with a modified DH-48 sampler
at five points in three verticals at each section. In the San Marcial
reach, the verticals were spaced at 10-foot intervals. No point-
integrated samples were obtained at section 1300+00 because of the
presence of standing waves.

Suspended-sediment samples were obtained by the ETR method at
verticals spaced at 10-foot intervals with a DH-48 sampler at sections
in both reaches. Because of standing waves at section 1300+0C in the
Nogal Canyon reach, the suspended-sediment samples were obtained at
section 1306+00.

Bed-material samples were obtained at verticals spaced at 10-foot
intervals. The samples at each cross section were composited in the

field for analysis in the laboratory.
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In addition to the data obtained in the reaches at San Marcial and
Nogal Canyon, bed-material samples were obtained at approximately 5,000-
foot intervals from section 4400+00, just below San Acacia diversion dam,
to section 1200+00, just above Elephant Butte Reservoir, a distance of
more than 60 miles. The size distributions of these samples are not
given in the tables of basic data; however, the median diameters ranged
from 0.17 to 0.20 mm at 33 of the 64 sections. At two sections, the
median diameter was 0.16 mm, and at the remainder of the sections, the
median diameters were fairly evenly distributed in the range of 0.21
to 0.29 mm. There was no indication that the bed material became finer

in the downstream direction.
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Table 1.--Summarv of available data.

ba t-a -R\iai lable

"/'-“_’

| Material |

Remarks

]

LR R ]

>4 p¢ 0

Water Cross Water Water
Sampling | Pischarge | Section | Surface | Surface - ’ Y Y
Date Section Q Area Width Slope Bed Point Point Suspt?nded—
(ic3 per A B s Form | veloc~]| Sediment | Sediment
second) | (fc2) (£2) (x10%) ities | Analyses lAnnlyses Analyses l
Rio Grande conveyance channel near Bermardo, N. Mex.
1965 /
Feb. 3~ 194 560 - - - - X
Reach 560 212 69 5.3 Dune.
236 560 212 70 5.3 bo. X
252 560 143 64 5.3 Flat.
255 560 159 67 5.3 Do. X
Reach 560 149 66 5.3 Do.
Feb. 42/ 194 575 -- - - - X
238 575 - 70 5.3 Dune.
240 575 - 68 5.3 Do.
255 575 -- 67 5.3 Flat. X
May 122/ 194 910 - - - - X
Reach 910 300 71 6.5 Dune.
240 910 - - 6.5 Do. X
249 910 298 70 6.5 Do.
250 910 338 5 6.5 Do.
May 132 194 890 - - - - x
Reach 890 300 71 6.5 Dune.
240 890 -— —_ 6.5 Do. b ¢
250 890 368 75 6.5 Do.
260 890 270 66 6.5 Do.
June Zy 194 1,190 - - -— -— b §
Reach 1,190 267 71 7.3 Transition
250 1,190 217 7% 7.3 Bo. X

3 cross sections in dune-bed reach.

3 cross sections in flat-bed reach.

14 cross sections, bed material
at 15 cross sections.

14 cross sections.

15 cross sectiomns.



Table 1.--Continued.

¥6

Water Cross Water Water Data Available
Sampling | Discharge | Section | Surface | Surface e HRY, ’
Date Section Q Area Width Slope Bed Point Point uspgnded— Bed
(f£3 per A B S Form | veloc-| Sediment | Sediment ! Material Remarks
second) | (fr?) (ft) (x10") ities | Analyses [ Analyses [ Analyses
June 3 2/ 194 1,290 - —— - -— X
322 1,290 262 90 5.2 Flat« X X X
Nov. 202/ 194 1,250 - - - - X
Reach 1,250 251 68 6.6 Flat. 15 cross sections.
245 1,250 266 74 6.6 Do. X X
255 1,250 254 67 6.6 Do. X
Nov. 302/ 194 1,250 - - - - X
245 1,250 269 74 5.9 Flat. X X
252 1,250 242 65 5.9 Do. X X
1966
May 4 2/ 194 - -— - - - X
Reach 1,280 289 73 11.1 Transition. 4 cross sections.
240 1,280 -~ -~ 11 Po. X
245 1,280 290 75 111 Yo, X X X
250 1,280 235 70 11.1 Do. X
Reach 1,280 233 66 11.1 Flat. 3 cross sections.
255 1,280 244 69 11.1 Do, X X
260 1,280 - —— 11.1 Do. X
Nov. 23 240 1,270 242 67 6.2 Flat. X X X
245 1,330 262 74 6.2 Do. X X
250 1,480 270 72 6.2 Do. X X X
255 1,500 265 69 6.2 Do. X X X
260 1,570 284 68 6.2 Do. X X X
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Table 1.--Continued.

Data Available

Water Cross Water Water
Sampling | Discharge | Section | Surface | Surface T Y "H
Date Section Q Area Width Slope Bed Point Point  ISuspended— Bed ]
(ft3 per A B S Form veloc~ | Sediment | Sediment ! Material Remarks
second) | (ft?) (£c) (x10") ities | Analyses | Analyses l Analyses
1967
Feb. 2 2/ 260 650 157 66 5.2 Flat. x X x
245 650 172 72 5.2 Do. X X X
250 650 152 67 5.2 Do. X X X
255 650 155 66 5.2 Do. X X X
260 650 160 66 5.2 Do. X X X
Feb. 163/ 220 630 151 64 5.4 Flmt, X X
225 630 159 64 5.4 . X
230 630 155 67 5.4 Do. X X
235 630 151 68 5.4 Do. X
240 630 156 66 5.4 Do. X X
250 630 157 67 5.4 Do. X X
260 630 159 67 5.4 Do. X X X
270 630 150 63 5.4 Do. X X
280 630 161 67 5.4 Do. X X X
fen. 15 220 630 156 64 5.6  Flat. X X X
225 630 161 64 5.6 Do. X
230 630 167 66 5.6 Do. X X
235 630 169 68 5,6 Do. X
240 630 155 66 5.6 Do. X X
245 630 168 74 5.6 Do. X
250 630 157 67 5.6 Do. X
260 630 155 67 5.6 Do. X X X
270 630 160 63 5.6 Do. X
280 630 164 67 5.6 Do. X X X
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Table 1l.--Continued.

Water Cross Water Water Data Available
Sampling | Discharge | Section | Surface | Surface et 4
Pate Section Q Area Width Slope Bed Point Point Fuspended—- Bed
(£t3 per A B S Form veloc~| Sediment | Sediment | Material Remarks
second) | (ft?) [$39] {x10") ities Analyses Analyses [Analyses i
1968
Feb. 1 99 750 175 62 4.1 Flat. X X X
100 750 163 57 4.1 Do. X X X
101 750 176 66 4.1 Do. X X X
159 750 197 87 4.5 Do. X X X
160 750 186 85 4.5 Do. X X X
May 21 ~ 2 194 860 — - - - X
225 860 281 65 6.3 Dune. X X X
227 860 289 67 6.3 Do. X X X
229 860 277 64 6.3 Do. X X X
231 860 285 66 6.3 Do. X X X
233 860 299 73 6.3 Do. X X X
May 29 225 1,010 336 67 5.6 Dune. X X X
227 1,010 349 71 5.6 Do. X X X
229 1,010 280 66 5.6 Do. X X X
231 1,010 303 71 5.6 Do. b 4 X X
233 1,010 328 75 5.6 Po. X X
1969
June I1 245 1,480 425 79 6.9 Dune, X X X
250 1,3% 373 77 6.9 Do. X X X
255 1,370 371 73 6.9 Do. X X X
Rio Grande conveyance channel near San Marcial, N. Mex.
1965
Dec. 21 2249493 1,860 305 70 5.9 Flat. X X X X
2243462 1,860 308 67 5.9 Do. X X X X



L6

Table 1.~-Continued.

Water Cross Water Water L “Data Available
Sampling | Discharge | Section | Surface | Surface Sl e S T/lw s
Date Section Q Area Width Slope | Bad Point Point lSuspended— Bed
(£c? per A B s Form veloc~ | Sediment | Sediment | Material Remarks
second) | (ft?) (fo) (x10*) ities | Analyses | Analyses | Analyses
Rio Grande conveyance channel near Nogal Canyon, N. Mex.
Dec. 22 1318+00 1,750 352 80 5.5 Flat. X X X X
1300400 1,750 337 110 5.5 Do. X X X

L/The suspended sediment measured at the weir (station 194) represents total sediment moving through that cross-section.

2/

Water discharge measured at the cableway, station 184.



Table 2,--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet

Rio Grande couvevance channel near %ernardo, Y. Mex.

February 3, 1965, Section 252, Right bank station &4, Left bank station 68

57

Sta. 50 Sta.

Sta. 45
D=2.4 ft.

Sta. 40

Sta. 35

Sta. 30
D=2.5 ft.

25
b=2.6 ft.

Sta.

20

Sta.

Sta. 15

10
7 ft.

Sta.

D=3.1 ft.

D=2.4 ft.

D=2.3 ft.

D=2.4 ft.

D=2.5 ft. D=2.4 ft.

-
ie

D=2

v

y

OO it
¢ e e e e
o NN e
& NN

.

o o s

.
N e 4

98

February 4, 1965, Section 240, Right bank station 4, Left bank station 72

Sta. 65
D=3.0 ft.
y v

Sta. 60
D=4.5 ft.
y v

v

Sta. 55
D=3.9 ft.
y

50
v

Sta.
D=2.7 ft.
y

v

Sta. 45
D=2.7 ft.
y

Sta. 40
D=3.2 ft.
y v

Sta. 35
D=3.6 ft.
v

y

v

30

Sta.
D=3.1 ft.
y

25

D=3.3 ft.
v

Sta.
y

Sta. 20
D=3.2 ft.
y v

v

Sta. 15
D=3.6 ft.
y

10
D=3.2 ft.
v

Sta.
y



Mav 12, 1965, Section 249, Right bank station 8, Left bank station 82

Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet ~ Continued

Sta. 65
D=b.5 ft.

Sta. 60
D=3.9 ft.
\j

Sta. 55
D=3.6 ft.
v

v

Sta. 50
D=4.5 fr.

v

Sta. 45
D=4.0 ft.

v

Sta. 40
D=3.0 ft.

A4

Sta. 35
P=4.4 ftr.

v

Sta. 30
D=3.9 fr.

5
P=3.7 ft.
v

Sta.
y

Sta. 20
D=3.8 ft.
¥y v

v

Sta. 17
D=3.9 ft.
¥

14
v

D=4.1 ft.

Sta.
y

y y y y y y y

¥
May 12, 1965, Section 250, Right bank station 6, Left bank station 77

76
D=3.8 ft.

Sta.
y

73
v

Sta.
D=3.7 ft.
-7

v

70
D=3.7 ft.

Sta.
y

Sta. 66
D=5.3 ft.
v

Sta. 60
D=5.4 ft.
v

Sta. 54
D=6.2 ft.
v

49
D=6.2 ft.
v

Sta.

Sta. 47
D=5.4 ft.
v

v

Sta. 42
D=6.1 ft.

v

36

Sta.
D=6.5 fe.

v

30

Sta.
D=6.5 ft.
y

24
v

Sta.
D=5.6 ft.
Yy

Sta. 17
D=3.8 ft.
y v

y

y

y

y

y

y

y

4.0 3.52
2.4 3.28
1.5 2.10
.8 1.25
.3 1.05

2.4 1.98
1.5 1.23
.88
.17

4.0 3.30
.8
.3

0, Right bank station 7, Left bank station 80

25

May 13, 1963, Section

Sta. 70
D=2.9 ft.
y v

v

Sta. 65
D=5.2 ft.
y

v

Sta. 60
D=4.3 ft.
¥y

Sta. 55
D=4.0 ft.
y v

Sta. 50
D=4.5 ft.
y v

v

Sta. 45
D=4.7 ft.
y

Sta. 40
D=4.8 ft.
y v

35
v

Sta.
De4.5 fe.
¥y

v

Sta. 30
p=4.3 ft.
y

v

Sta. 25
D=5.8 ft.
y

15 Sta. 20
D=6.5 ft.
v v

Ste.
Dm=3.7 ft.

.0 -

40 2.16
.5 2.16
.8 1.25
.3 1.23

4
2
1

y

y



Table 2.~- Measured velocity, V, In foect por scecomd, at bmdlcared iwights ohove riverbed, y, in feet - Continued

June 2, 1965, Section 250, Right bank station 14, Left bank station 88

Sta. 75
D=4.3 ft.
y v

v

Sta. 70
D=4.0 ft.

y

v

Sta. 65
De4.2 ft.

Sta. 60
D=4.0 ft.

55

Sta.
D=4.4 ft.

Sta. 50
D=5.0 ft.

35 Sta. 40 Sta. 45
D=6.8 ft. D=6.0 ft.

Sta.
D=6.5 ft.

25 Sta. 30
D=6.6 ft.
v

Sta.
D=4.3 ft.
y

v

Sta. 20
D=4.2 ft.
¥y

N o

~ N
= N
o f s e &
[} - ]
ol 2 ¥ N
LR
N

o~ - 3vE
«p e e
< T
NS ™
« e e
N

N )~
[} -l g Y
« g s s s
3 e
N
R
N

& e N
a8ng
L I
TN
SN ™
s e oa
Y Ny
MO

June 3, 1965, Section 322, Right bank station 20, Left bank station 110

Sta. 80
D=2.7 ft.
y v

73
v

D=3.0 ft.
y

Sta.

70
D=3.2 ft.
v

Sta.
y

Sta. 65
D=3.6 ft.
y v

Sta. 60
D=3.4 ft.
y v

55
D=3.3 ft.
v

Sta.
y

v

Sta. 50
D=3.2 ft.
y

v

D=3.3 ft.
y

Sta. 45

v

D=3.2 ft.
y

Sta. 40

v

Sta. 35
D=3.2 ft.
y

30
v

D=3.0 ft.
y

Sta.

v

D=3.3 ft.
y

Sta. 25

100

2.2 6.28
1.7 6.0
1.2 5.80
.6 4.94
2 409

2 5.74
7 5.58
2 5.24
6 4.54
2 3.77

v

Sta. 105
y

D=3.2 ft.

v

Sta. 100
y

D=2.8 ft.
v

D=2.6 ft.
b4

Sta. 95
v

D=2.6 ft.
y

Sta. 90
v

Sta. 85
D=2.6 ft.
y

LR

T P Yy e
KNI
s s s & s
nvhne®
NN NO N
« ¢ e 3 s
N

TN
R Sl X
N
NA N
NNV N
e e s .
&N e



Sta. 65
D=4.5 ft.
y

v

D=4.4 ft.
y

Sta. 60

v

D=4.4 ft.
y

Sta. 55

v

D=4.4 ft.
y

Sta. 50

v
v

y

D=4.0 ft.
y

Sta. 55
Sta. 45
D=4.4 fr.

v
v

50

Sta.
D=3.9 ft.
¥

Sta. 40

D=4.4 ft.
Yy

v
v

Sta. 45

D=4.3 ft.
¥

Sta. 35

D=4.1 fr.
y

40
D=4.4 ft.
y v

Sta. 30
D=4.0 ft.
y v

Sta.
May 4, 1966, Section 245, Right bank station 3, Left bank station 78

v
25
v

November 16, 1965, Station 252, Right bank station 4, Left bank statiom 69
D=3.9 ft.

Sta. 35
D=4.5 ft.
y

Sta.

y

v
v

Sta. 30

D=4.4 ft.
y

Sta. 20
D=4.1 ft.
y

v
v

Sta. 25

D=4.4 ft.
y

Sta. 15
D=4.1 ft.
y

v
v

20
D=4.2 ft.

y

Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued
¥y

D=4.1 ft.

Sta.
Sta. 12

N O ey
WD MmMO®

e o & » @
NN N

70

NSO
¢ o s »
AN -

Sta.
D=4.2 ft.

101

Sta. 60
D=4.0 ft.
y v
3.0 5.61
2,1 5.33
1.3 4.85
.5 3.98
1 2.58

\
.01
74

6
5

6 4.61
2 3.75

1
2
1.4 5.42

Sta. 55
D=3.9 ft.
y

v

D=3.8 ft.
y

Sta. 50

v

Sta. 45
D=3.8 ft.
y

40
D=3.8 ft.
y v

Sta.

35
v

D=3.8 ft.
y

May 4, 1966, Section 255, Right bank station 3, Left bank station 72
Sta.

30
v

D=3.8 ft.
y

Sta.

25
v

Sta.
D=3.7 ft.
y

20
D=3.7 ft.
v

Sta.
y

15
v

D=3.7 ft.
y

Sta.



v

D=4.5 ft.
y

Sta. 60

v

Sta. 55
D=4,1 ft.
Y

v

D=4.0 ft.
y

Sta. 50

v

D=3.9 ft.
b4

Sta. 45

Sta. 40
D=3.9 ft.
v

35
p=3.9 ft.

Sta.

30
b=3.8 fi.

Sta.

25

3, 1966, Section 240, Right bank station 0, Left bank station 67
D=3.8 ft.

‘Y
Sta.

20
D=3.8 ft,

Noverber

Sta.

15
D=3.8 ft.

Sta.

Sta. 10
D=3.7 ft.

5

Table 2,-~Measured velocity, V, in feet per mecond, at indicated hwights above riverbed, vy, in feet ~ Continued
D=3.7 ft.

Sta.

SO e
R A ]
e s e s
S0 N
SO O™
P
N -

N ND O
« e s s s
R 2k gl
NO o™
. » . .
N

N B WO
V0O N WD

“ a2 s s e
;YoM N
OO

- . .

. .
o N e

70
D=3.5 ft.
v

Sta.

Sta. 65
D=3.4 ft.

Sta. 60
D=3.4 ft.

Sta. 55
D=3.7 ft.

50
D=3.8 ft.

Sta.

45
D=3.8 ft.

Sta.

Sta. 40
D=3.8 ft.

35
D=4.0 ft.

Sta.

November 23, 1966, Section 245, Right bank station 4, Left bank station 78
30

D=4.0 ft.
v

Sta.

Sta. 25
D=4.1 ft.
v

20
D=4.1 ft.
v

Sta.
¥

Sta. 15
D=4.2 ft.
\'

N -
- N
P -

W) T e O
« s e o
L -
OO

s e .
Ll B ]

N T ON
T AN
e s e e
L-R-R N X
[=R-R N R
v e s o+ o w
N

QOO
WD o

« s o+ s .
AR 2R el
cCOron
3 PR
Ll

102

60
v

D=4.1 ft.

Sta.
y

v

D=4,1 ft.
y

Sta, 55

50
v

D=4.1 ft.
y

Sta.

v

Sta. 45
D=4.1 ft.
Yy

v

Sta. 40
D=4.1 ft.
y

35
v

D=4.2 ft.

Sta.
y

v

30

D=4.2 fr.

Sta.
y

25
v

Sta.
D=4,.1 ft.
y

November 23, 1966, Section 250, Right bank station 1, Left bank station 73
v

Sta. 20
D=4.1 ft.
y

v

Sta. 15
D=4.1 ft.
y

10
D=4.2 ft.
v

Sta.
y

6
D=3.5 ft.
v

Sta.
y
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Table 2.<=)easured velocity, V, tn feet per second, at Indicated holghte above riverbed, y, in fest = Continued

Sta. 15
P=4.3 ft.
y v
3.2 5.49
2.0 5.47
1.4 5.16

.8 4.54
.3 4.31
Sta. 10
D=4.5 ft.
¥ v
3.2 5.51
2.0 4.9
1.4 -
.8 3.93
.3 3.86

1.4

6.41
6.23

5.34
4.81

November 23, 1966, Scction 255, Right bank station 4, Left bank statfon 73

Sta. 25
D=4.3 L.

y

-2

.
.
.
.

2
0
4
8
3

.

v

7.56
7.20
6.80
6.12
6.08

Sta. W

b=4.) 1L,
Y v
3.2 7.93
2.0 7.32
1.4 6.84
.8 5.712
34042

Sta. 15
b=h.3 tL.
v v
3.2 B.14
2.0 7.49
1.4 6.98
.8 6.05
3 6.74

Sta.
=4,

y

-
WO N

.

.

40

3 fe.
v

Sta. 45
D=4.3 ft.
y v
3.2 7.25
2.0 6.55
1.4 6.15
.8 5.18
3 4.32

Sta.
b=4,

50
3 fr.
v

Sta. 55
D=4.3 ft.
y v

2 6.06
0 5.65
4 3.36
8 4.92
3 4.58

November 23, 1966, Section 260, Right bank station 0, Left bank station 68

Sta.

20

D=4.5 ft.

y

N W
)
[=%--IF N ~R L]

Sta. 25
D=4.6 ft,
y v

pew
wosON
1

I3

Sta.

30

D=4.5 ft.

y

v

~
i
-

Sta.

k>

D=4.5 ft.

y

- N W
.

.

v

7.75
7.05

5.65

Sta.

40

D=4.4 ft.

y

Ll SR
. .
WRSON

v

Sta.
D=4 .4
y

R
.« o

45
ft.
v

Sta. 50
D=4.3 ft.
y v

o

.

9
5
8

- o

.60

F S
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Table

o

February

Sta. 10 Sta. 15 Sta. 20

D=2.6 ft. D=2.4 ft. D=2.4 ft.
v v y v y v

1.9 4.43 1.9 5.34 2.0 5.69

1.3 4.18 1.3 5.09 1.4 5.51
.7 3.70 .7 4.61 .8 4.90
.2 3.19 .2 3.97 .3 4.20

Fetruary

Sta. 10 Sta. 15 Sta. 20

D=2.6 ft. D=2.6 fr. D=2.5 ft.

y v y v y v
2.5 3.80 1.9 4.81 1.9 5.38
1.9 4.046 1.4 4.70 1.4 5.18
1.4 3.97 .8 4.33 8 4.72

.8 3.66 .3 3.80 .3 4.04
.3 3.26 - - -
February

Sta. 10 Sta. 15 Sta. 20

D=2.4 fr. D=2.3 ft. D=2.3 ft.

y v y v y v
1.9 4.52 1.8 5.25 1.8 5.65
1.4 4.42 1.3 5.13 1.3 5.47

.8 4.06 7 4.67 .7 4.96
3 3.61 2 4.07 .2 4.24

2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued

2, 1967, Section 240, Right bank station I, Left bank station 67

Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45 Sta. 50 Sta. 55 Sta. 60
D=2.3 ft. D=2.3 ft. D=2.3 fr. D=2.4 ft. D=2.4 ft. D=2.4 ft. D=3.3 ft. D=3.1 ft.

y v y v y v y v y v y v y v y v
1.9 5.94 1.9 5.78 2.0 5.69 2.0 5.34 2.0 4.56 2.0 3.97 2.6 3.17 2.6 2.99
1.3 5.70 1.3 5.52 1.4 5.49 1.4 5.13 1.4 4.49 1.4 3,91 2.0 2.99 2.0 2.9

.7 5.11 .7 4.97 .8 4.90 .8 4.56 .8 4.04 .8 3.52 1.4 2.80 1.4 2.80

2 4.36 .2 4.29 .3 4.24 .3 3.9 .3 3.55 .3 3.10 .8 2.23 .8 2.35

- - - - - - - - - - - - .3 1.52 .3 1.81

2, 1967, Section 245, Right bank station 0, Left bank station 72

Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45 Sta. 50 Sta. 55 Sta.60
D=2.4 ft. D=2.3 ft. D=2.3 ft. D=2.2 ft. D=2.2 ft. D=2.2 ft. D=2,0 ft. D=3.2 ft.

y v y v y Vv y v y Vv . 4 v y v y v
1.8 5.67 1.9 5.76 1.9 5.63 1.9 5.29 2.0 4.94 2.0 3.91 2.0 3.16 2.6 2.74
1.3 5,51 1.4 5.56 1.4 5.51 1.4 5.15 1.4 4.90 1.4 3.98 1.4 3.62 2.0 2.62
76,99 .8 5.07 .8 4.99 .8 4.69 .8 4.45 .8 3.64 .8 3.48 1.4 2.43
.2 4,25 .3 4,38 .3 4.33 .3 4.07 .3 3.86 .3 3.25 .3 3.16 .8 1.72
- = = = e e e = e == == = .3 107

2, 1967, Sectionm 250, Right bank station 0, Left bank station 67

Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45 Sta. 50 Sta. 55 Sta. 60
D=2.3 fr. D=2.4 ft. D=2.4 ft. D=2.4 ft. D=2,4 ft, D=2.5 ft. Dw=2.8 ft. D=3.4 ft.

y v y v ¥y v b4 v y \J y v y v y v
1.8 5.65 1.8 5.72 1.8 5.56 1.8 5.38 1.8 4.79 2.4 3.98 2.4 3.8 2.5 3.01
1.3 5.5& 1.3 5.58 1.3 5.42 1.3 5.26 1.3 4.70 1.8 3.97 1.8 3.8 1.9 2.9
7 4,99 .7 5.03 7 4.94 7 4.78 .7 4,27 1.3 3.79 1.3 3.93 1.4 3.03
2 4.27 2 427 2 4.22 2 407 .2 3.66 7 3,44 .7 3.8 .8 2.89
- - - - - - - - - - -2 3.25 .1 3.10 3 2.01



SOT

Table 2.~-Measured velocity, V, in feet par aecond, at indicated heights adbove riverbed, y, in feet ~ Continued

Sta. 10
D=2.8 ftr.
y v

2.4 3.35
1.8 3.26
1.3 3.12
.7 2.53
2 1.92

February

Sta. 20
D=2.4 ft.
y A

February 2, 1967, Section 260, Right

Sta. 25
D=2.5 ft.
y v
1.8 5.49
1.3 5.40
.7 479
.2 4,04

2, 1967, Section 255, Right

sta.

25

b=2.4 ft.

y

1
1

N~ w®

.
.
.

Sta.
D=2,

y

v

5.76
5.61
5.09
4.33

30
5 ft.

Sta, 30
D=2.4 ft.
v v

1.8 5.83
1.3 5.67
.7 5.15
.2 4.36

Sta. 35
D=2.5 ft.
y v

Sta. 35
b=2.4 ft.

Sta. 40
D=2.5 fe.
¥ v

Sta. 40
D=2.4 ft.
y v
1.8 5.40
1.3 5.22
.7 4,70
2 4.06

Sta.
D=2.

y

1.9
1.4
.8
.3

45
4 ft.

Sta. 45
D=2.5 ft.
y v

1.
1.

.

[
&~
N
w

Sta. 50
D=2.4 ft.
y v
1.9 4.79
1.4 4.61
.8 4.27

.3

bank station 0, Left bank station 66

Sta. 50
D=2.6 ft.
y v
2.5 4.52
1.9 4.42
1.4 4.34
.8 3.98
.3 3.50

bank station 4, Left bank station 70

Sta. 55
D=2.3 ft.
y v

1.
1.

WS w

.
- -

Sta. 65

y

v
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet ~ Continued

Sta. 10
D=2.4 ft.
y v

1.3 3.23
.8 2.72
3 1.55

Sta. 10
D=2.3 ft.
y v
1.3 3.43
.8 3.10
.3 2.69

Sta. 5
D=2.0 ft.

Sta. 15
D=2.5 ft.
v \Y

1. .

Sta. 15
D=2.3 ft.
y v
1.3 4.61
.8 4,27
.3 3.62

Sta. 20
D=2.4 ft,
¥ v
1.3 5.38
.8 4.94
.3 4,11

Fobruary 14, 1967, Seccion 220, Right boapk station 4, Left babk station 68

Sta. 50 Sta. 55
D=2.4 fr. D=2,3 ft.
y v y v

1.3 3.68 1.3 3.77
.8 3.50 .8 3.57
3 3.4 3 3.17

bank station 66

Sta. 50 Sta. 55
D=3.0 ft. D=3.4 ft.
¥ v y v

1.3 3.37 1.9 2.4
.8 2.80 1.3 3.07
.3 1.8 .8 2.60
- - <3 2,49

bank station 70

Sta. 50 Sta. 55
D=2.1 ft. D=2.6 ft.

y v y v

1.7 3.66 1.9 3.12
1.1 3.86 1.3 2.94
.6 3.68 .8 2.71
.1 03.23 32,19

Sta. 45 Sta. 50
D=2.5 ft. D=2.5 ft.
Yy v y v

9 4.74 1.9 4.09
3 4.58 1.3 4.04
8 4.27 .8 3.80
3 3.73 .3 3.3

Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45
D=2.5 ft, D=2.5 ft. D=2.5 ft. D=2.4 ft. D=2.4 ft,
y v y v v v y v v \'4
1.3 5.24 1.3 5.27 1.3 5.27 1.3 5.09 1.3 4.43
8 4.78 .8 4.78 .8 4.83 8 4.70 .8 4.11
.3 3.95 .3 4,00 3 4.04 .3 3.89 .3 3.50
February 14, 1967, Section 225, Right bank station 2, Left
Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45
D=2.5 ft. D=2.5 f¢t. D=2.6 ft. D=2.6 ft. D=2.7 ft.
y Vv y V y Vv y y Vv
1.3 5.52 1.3 5.45 1.3 5.24 1.3 4.79 1.3 4.29
.8 5.09 .8 5.03 .8 4.81 8 4.40 .8 4.00
.3 4,27 3 4,20 3407 .3 3.77 .3 3.53
February 14, 1967, Section 230, Right bank station 3, Left
Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45
D=2.5 ft. D=2.4 ft. D=2.4 fr. D=2.3 fr. D=2.,2 ft.
y v ¥ v y v y v y v
1.9 5.67 1.8 5.56 1.9 5.49 1.8 5.31 1.9 4.63
1.3 5.3% 1.2 5.27 1.3 5.16 1.2 4,99 1.3 4.54
.8 4.90 .7 4.78 .8 4.81 .7 4.60 .8 4.29
.3 4.15 .2 4.09 3 4.15 .2 3.88 .3 3.71
February 14, 1967, Section 235, Right bank station 1, Left bank station 69
Sta. 20 Sta. 25 Sta. 30 Sta. 35 Sta. 40
D=2.3 ft. D=2.3 ft. D=2.3 ft. D=2.4 ft. D=2.4 ft.
y Vv y v y Vv y Vv y
1.9 5.22 1.9 5.38 1.9 5.43 1.9 5.51 1.9 5.29
1.3 4.97 1.3 5.15 1.3 5.15 1.3 5.15 1.3 5.01
.8 4.63 .8 4.78 8 4.74 8 4.79 .8 4.65
.3 3.93 .3 4.06 .3 3.95 3 4.04 34,07

- - - -



Table 2.-~Measure velocity, V, in faet per second, at indicated heights above riverbed, y, in feet - Continued

February 14, 1969, Section 240, Right bank station 2, Left bank station 68

Sta. 60
D=2.9 ft.
¥ v

Sta. 55
D=2.6 ft.
y v

Sta. 50
D=2.6 ft.
¥ v

Sta. 45
D=2.2 ft.

Sta. 40
D=2.2 ft.

35

D=2.2 ft.

Sta.

30
D=2.3 ft,

Sta.

25
D=2.3 ft.

Sta.

Sta. 20
D=2.3 ft.

Sta. 15
D=2.4 ft.
v y

Sta. 10
D=2.6 ft.
y

February 14, 1969, Section 250, Right bank station 4, Left bank station 71

Sta. 65
D=3.2 ft.
y v

Sta. 60
D=3.0 ft.
y v

Sta. 55
D=2.1 ft,
y v

Sta. 50
D=2.3 fr.
y v

Sta. 45
De2.4 ft.
y v

Sta. 40
D=2.5 ft.
y v

Sta. 35
D=2.4 ft.
y v

30
D=2.4 ft.
v

Sta.
y

25
D=2.4 ft.
v

Sta.
y

20
D=2.4 ft.
v

Sta.
y

15
D=2.4 ft.
v

10 Sta.
D=2,7 ft.
v y

Sta.
y

107

-

February 14, 1967, Section 260, Right bank station 4, Left bank statiom 71

Sta. 65
D=2.5 ft.
y v

Sta. 60
D=2.6 ft.
Yy v

Sta. 55
D=2.4 ft.
y v

Sta. 50
D=2.7 ft.
y v

Sta. 45
P=2.5 ft.
y v

v

Sta. 40
D=2.5 ft.
y

35

D=2.5 ft.
v

Sta.
y

v

Sta. 30
D=2.4 fr.
y

25
D=2.4 ft.
v

Sta.
y

20
D=2.4 ft.
v

Sta.
y

15

D=2.3 ft.
v

10 Sta.
y

D=2.7 ft.
v

Sta.
y

1.8 5.25
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued

February 14, 1967, Section 270, Right bank station 2, Left bank station 65

Sta. 10 Sta. 15 Sta. 20 Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45 Sta. 50 Sta. 55
D=2,3 ft. D=2.5 ft. D=2,6 ft. D=2.6 ft. D=2.5 ft. D=2.5 ft, D=2.4 fr. D=2.4 ft. D=2.2 ft. D=3.1 ft.
y v y v y v y v y v y Y y v y v y v y v
1.9 4.24 1.9 5.25 1.9 5.54 1.9 5.70 1.9 5.70 1.9 5.61 1.9 5.45 1.9 4.92 1.8 4.52 2.4 3.53
1.3 4.27 1.3 5.16 1.3 5.22 1.3 5.33 1.3 5.38 1.3 5.25 1.3 5.13 1.3 4.69 1.2 4.246 1.8 3.37
.8 4.06 .8 4.83 .8 4.85 .8 4.92 8 4.96 .8 4.85 .8 4.76 .8 4.29 .7 3.98 1.2 3.10
3 3.4 3 4.15 .3 4.07 .3 4.09 3 4.22 .3 4.07 3 4.09 .3 3.75 .2 3.53 .7 2.63
- - - - - - - - - - - - N - - - - - .2 1.48

February 14, 1967, Section 280, Right bank station 3, Left bank station 70

Sta. 5 Sta. 10 Sta. 15 Sta. 20 Sta. 25 Sta. 30 Sta. 35 Sta. 40 Sta. 45 Sta. 50
D=2,.6 ft. D=2.5 ft. D=2.5 ft. D=2.5 ft. D=2.4 ft. D=2.4 ft. D=2.4 ft. D=2.5 ft. D=2.5 ft. D=2.5 ft.
v

y Vv b y V y V y V y v y v y v y Vv y Vv

1.6 2.23 1.9 3.46 1.9 4.60 1.9 5.25 1,8 5.61 1.8 5.74 1.8 5.67 1.9 5.45 1.8 5.15 1.9 4.42
1.2 1.99 1.3 3.61 1.3 4.63 1.3 4.97 1.2 5.33 1.2 5.40 1.2 5.38 1.3 5.26 1.2 4.90 1.3 4.36
.7 1,48 .8 3.32 .8 4.34 .8 4.60 .7 4.88 .7 5.03 74,92 .8 4.88 .7 4.58 .8 4,25
.2 111 .3 2.80 .3 3.80 .3 3.97 .2 4.09 .2 4,36 2 4.25 .3 4,13 2 4,02 3 4.04



Tatle 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued

February 15, 1967, Section 220, Right bank station 0, Left bank station 64

Sta. 55

50

Sta.

Sta. 45

40
D=2.3 ft.

Sta.

35

Sta.

3

Sta.
D=2.5 ft.

Sta. 25
D=2.6 ft.

7

Sta.
D=2.6 ft.

15
D=2.5 ft.

Sta.

Sta. 10

5
D=2.6 ft.

Sta.

D=2.7 ft. D=3.1 ft.

D=2.4 ft.

D=2.4 ft.

D=2.5 ft.

v

5.72

1.3 5.36
.8 4.85
304027

1.9

.76

51
.03
.42

s A

February 15, 1967, Section 225, Right bank station 2, Left bank station 66

60
D=3,3 ft.

Sta.

Sta. 55
D=3.5 ft.

50
D=2.9 ft.

Sta.

Sta. 45
D=2.5 ft.

40
D=2.7 ft.

Sta.

35
D=2.6 ft.

Sta.

30
D=2.5 ft.

Sta.

25
D=2.5 ft.

Sta.

Sta. 20
D=2.4 fr.

Sta. 15
D=2.4 ft.

10
D=2.4 ft.

Sta.

5
D=2.2 tt.

Sta.

v

y

v

y

v

y

v

109

-

February 15, 1967, Section 230, Right bank statfon 4, Left bank station 70

Sta. 65
D=4,.3 ft.

60
D=3.5 ft.

Sta.

Sta. 55
D=2.8 ft.

Sta. 50
D=2.2 ft.

Sta. 45
D=2.2 ft.

Sta. 40
D=2.3 ft.

ft.

35

Sta.
D=2.3

30
D=2.5 ft.

Sta.

Sta. 25
D=2.5 ft.

Sta. 20
D=2.6 ft.

15
D=2.6 ft.

Sta.

Sta. 10
D=2.7 tt.

v

y

v

y

v

v

y

v
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued

3.26
3.16
2.90
2.32

Sta. 15
D=2.3 ft.
y v
1.9 4.74
1.3 4.63
.8 4.27
.3 3.77

Sta. 10
D=2.7 ft.
y v
1.9 4.24
1.3 3.80
.8 3.52
.3 3.08

Sta, 15
D=2.5 ft.
y v
1.9 3.95
1.3 3.73
.8 3.55
.3 3.1¢9

Sta. 15
D=2.4 ft.
y v

9 4.85
3 4.74
8 4.45
3 3.88

Februaryv 15, 1967, Section 235, Right bank station 1, Left bank station 69

Sta. 25
D=2.4 ft.
Yy v

1.
1.

w oW
&
~
&

February
Sta. 20

D=2.4 ft.
y v

5.29

1.
1 5.03

[wR. ERE

February

Sta. 25
D=2.3 ft.

y \

8 5.22
2 4.96
7 4.63
2 4.13

- -

Sta. 30
D=2.4 ft.
Yy v

9 5.36
3 5.11
8 4.74
3 4.16

15, 1967, Section 240, Right bank station 2, Left

Sta. 25
D=2.3 ft.

y v

1.9 5.47
1.3 5.18
8 4.85
.3 4,13

15, 1967, Section 245, Right bank station 4, Left

Sta. 30
D=2.3 ft.
y v
1.9 5.22
1.3 5.07
8 4.70
.3 3,98

Sta. 35
D=2.5 ft.

y v

Sta. 30
D=2.3 ft.
Yy v

9 5.58
3 5.07
8 4,92
3 4.31

Sta. 35
D=2.2 ft.
y v

Sta. 40
D=2.5 ft.
y v

1.
1.

w WO
&~
.
&
o

- -

Sta. 35
D=2.3 ft.
¥y v

Sta. 40
D=2.2 ft.
y A

5.33
5.07
4.63
4.06

o
14
w®Wwo

i .

Sta. 45
D=2.6 ft.
y v

1.
1

WO W
w
.
~
~

Sta. 40
D=2.3 ft.
y v

9 5.25
3 5.03
.8 4.63
3 4.02

Sta. 45
D=2,2 ft.
y v
1.9 5.18
1.3 4.99
.8 4.67
3 4.06

Sta. 50 Sta. 55
D=2.6 ft. D=3.1 ft.

y v y v
1.9 3.88 2.5 3.59
1.3 3.62 1.9 3.46
8 3,37 1.3 3.34
.3 3.05 .8 3.17
- - .3 2.85

bank station 68

Sta. 45 Sta. 50
D=2.4 ft. D=2.4 ft.

y v y V

1.9 4.56 1.9 3.98
1.3 4.38 1.3 3.80
.8 4.06 .8 3.52
.3 3.62 .3 3.08

bank station 78

Sta. 50 Sta, 55
D=2.1 ft. D=2.1 ft.
y v y v
1.9 4.78 1.9 4.38
1.3 4.78 1.3 4.38
.8 4.52 .8 4.16
.3 3.95 .3 3.713

Sta. 65
D=3.4 ft.

v
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued

4 3,59
8 3.41
2 3.16
7 2.83
2 2.43

Sta.
D=2.4 ft..

10

Sta. 15
D=2.3 ft.
y v

Sta. 20
D=2.4 ft.

February 15, 1967, Section 250, Right bank station O, Left bank station 67

Sta. 20
D=2.3 ft.
y v

1.9 5.18
1.3 4.96

.

w® W
&~
o
w

February

Sta. 25
D=2.4 ft.

February

Sta. 20
D=2.6 ft.
y v

9 5.22
3 4.9
.8 4.63
3 4.09

February 15, 1967, Section 280, Right bank station 3, Loft

Sta. 25
u=2.4 ft.
y v
1.9 5.61
1.3 5.29
.8 4.85

3 4,27

Sta, 25 Sta, 30 Sta. 35 Sta. 40
D=2.4 ft. D=2.4 ft., D=2.4 ft. D=2.4 ft.
y \Y v \ y v y v
1.9 5.40 1.9 =~ 1.9 5.43 1.9 5.36
1.3 5.18 1.3 5.22 1.3 5.22 1.3 5.03
8 4.81 .8 481 .8 4.88 8 4.74
3 4.16 .3 4.16 3 4.24 .3 4.06

.
.

15, 1967, Section 260, Right bank station 4, Left

Sta. 30 Sta. 35 Sta. 40 Sta. 45
D=2.4 ft. D=2.4 ft. D=2.4 ft. D=2.4 ft.
y v y v y v y v
1.9 5.69 1.9 5.69 1.9 5.58 1.9 5.47
1.3 5.3¢ 1.3 5.!9 1.3 5.15 1.3 5.07
.8 4.88 8 4.92 8 4.74 .8 4.74
.3 4.20 .3 4,20 .3 4.13 .3 4.20

15, 1967, Section 270, Right bank station 3, Left

Sta. 25 Sta. 30 Sta. 35 Sta. 40
D=2.6 ft. D=2.6 ft. D=2.5 ft. D=2.5 ft.
y v y v y v y v
1.9 5.54 1.9 5.72 1.9 5.61 1.9 5.47
1.3 5.22 1.3 5.43 1.3 5.33 1.3 5.22
.8 4.88 .8 5.07 .8 4.96 8 4.85
.3 4.34 3 4.34 3 4,42 .3 4.38

Sta. 0 Sta. 15 Sta. 40 Sta. 45
D=2.4 ft. D=2.4 ft. D=2.4 f¢t. D=2.4 ft.
y v y v y v y v
1.9 5.61 1.9 5.58 1.9 5.61 1.8 5.25
1.3 5.33 1.3 5.25 1.3 5.33 1.2 4.96
.8 4.88 8 4.92 .8 4.81 .7 4.63
.3 4.31 3 4.20 3 4.34 2 4.13

. . .

Sta. 45 Sta. 50
D=2.5 ft. D=2.6 ft.
y v y v
1.9 4.49 1.9 3.84
1.3 4.27 1.3 3.88
.8 3.91 .8 3.66

3 3.44 3 3.26

bank station 71

Sta. 50 Sta. 55

D=2.4 ft. D=2.5 ft.
y v y v
1.9 4.78 1.9 4.16
1.3 4.49 1.3 4.02
8 4.24 .8 3.80
.3 3.84 3 3.37

bank station 66

Sta. 45 Sta. 50
D=2.5 ft. D=3.0 ft.
y v y v
1.9 4.78 1.9 3.70
1.3 4.56 1.3 3.34
8 4.31 .8 2,43
.3 3.84 .3 l1.62

bank station 70

Sta. 50 Sta. 55

D=2.6 ft. D=2.5 ft.
y v y v
1.9 4,70 1.9 3.91
1.3 4.56 1.3 3.73
.8 4.24 .8 3.44

3 3 3,19

Sta. 55
D=2.6 ft.
y v
1.9 3.88
1.3 3.88
.8 3.70
.3 3.41

Sta. 60
D=2.0 ft.
y v

1. -
1. .

Sta. 55
D=3.9 ft.
y v
1.9 2.90
1.3 2.65
.8 2.39
.3 1.78

Sta. 60
D=2.8 ft.
y v
2.5 3.37
1.9 3.16
1.3 2.94
.8 2.62
.3 2.35



v

Sta. 55
D=3,5 ft.

50
D=3.3 ft.

Sta.,

Sta. 45
D=3.1 ft.

40
D=3.0 ft.

Sta,

35
D=3.0 ft.

Sta.

30
D=2.9 ft.

Sta.

25
D=2.9 ft.

Sta.

February 1, 1968, Section 99, Right bank station 0, Left bank station 62
20
D=2.9 ft.

Sta.

15
D=2.9 ft.

Sta.

10
D=3.0 ft.

Sta.

6

Table 2.~-Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued
D=3.3 ft.
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v

D=3.8 ft.
y

Sta., 60

35
D=3.5 ft.
v

Sta.

50
D=3.4 ft.

Sta.

Sta. 45
D=3.3 ft.

Sta. 40
D=3.1 ft.

35
D=2.8 ft.

Sta.

30

February 1, 1968, Section 101, Right bank station 1, Left bank station 67
D=2.6 ft.

Sta.

25
D=2.4 ft.
y v

Sta.

20
D=2.4 ft.
y v

Sta.

Sta. 15
D=2.3 ft.
v



Table 2.-~Measured velocity, V, in feet per second, at indicated heights abovc riverbed, y, in feet - Continued

February 1, 1968, Section 159, Right bank station 1, Left bank station 88

Sta. 60 Sta. 65

55
D=1.9 ft.

50 Sta.
D=2.1 ft.

Sta. 45 Sta.

Sta. 40

35
D=2.3 ft.

30 Sta.
D=2.5 ft.

Sta.

25

Sta.

Sta. 20

15
D=2.6 ft.

Sta.

Sta. 10
D=3.1 ft.

D=1.8 ft.

D=1.9 ft.

D=2.2 ft.

D=2.3 ft.

D=2.6 ft.

D=2.6 ft.

v

.
.
.

-

-
.
.
.

.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

WY P N OO T
N -t -t

Sta. 75

Sta. 7
D=1.7 ft.

D=1.6 ft.

v

y

v

y

113

February 1, 1968, Section 160, Right bank station 0, Left bank station 85

70
D=1.9 ft.

Sta.

Sta. 65
D=1.9 ft.

Sta. 60
D=1.9 ft.

55
D=1.9 ft.

Sta.

50

D=1.9 ft.

Sta.

Sta. 45
D=2.0 ft.

40
D=2.1 ft.

Sta.

35
D=2.2 ft.

30 Sta.
D=2.3 ft.
y

Sta.

Sta. 25
D=2.4 ft.

19
D=2.6 ft.

Sta.

14
D=2.7 ft.

Sta.

v

y

\J

v

y

v

¥

v

y

v

.
.
.

1.7 4.33
1.2 4.15

.
.
.
.

. .
. .
. .
. .

4 4,47

4449

7
2
8

.
.

B8 4.85
b 4,43

1.7 5.56

1 1
050 1.2 5.15 1

)
74
+36

75
25
8 4
4 &

1
1



v

Sta. 55
D=4 .6 ft.
y

Sta. 50
D=4.9 ft.
Yy v

v

D=4.2 ft.
y

Sta. 45

Sta. 40
D=3.7 ft.

Sta, 35
D=3.8 ft.

30
D=4.0 ft,

Sta.

D=4.2 ft.

May 21, 1968, Section 225, Right bank station 2, Left bank station 63
Sta., 25

Sta. 20
D=4.8 ft.

15
D=6.0 ft.

Sta.

v

Sta. 10
D=6.2 ft.
y

V

Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, v, in feet ~ Continued
¥

Sta, 5
D=4.7 ft.
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Sta. 55
D=4,7 ft.
¥y v

v

D=4.8 ft.
b

Sta. 50

43
D=4.7 ft.
v

Sta.
y

Sta. 40
D=5.3 ft.

Sta. 35
D»4.9 ft.

30
D=4.4 ft,

Sta.

25
D=4.2 ft.

Sta.

May 21, 1968, Section 229, Right bank station 0, Left bank station 64
v

Sta. 20
D=4.3 ft.
y

Sta. 15
D=5.5 ft.
v

y

Sta. 10
D=5.5 ft.
y v

v

D=5.5 ft.
y

Sta. 5



Table 2.~~Measured velocity, V, in feet per seceond, at fndicated heights above riverbed, y, in feet - Continued

May 21, 1968, Section 231, Right bank station &, Left bank station 70

Sta. 45 Sta. 50 Sta. 55 Sta. 60

Sta. 40

Sta. 35

30
3.9 ft.

Sta.
D:

25
b=4.0 ft.

Sta.

20
D=5.0 ft.

Sta.

15

Sta.
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May 29, 1968, Section 225, Right bank station 4, Left bank station 63
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May 29, 1968, Section 227, Right bank station 1, Left bank station 70
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued
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May 29, 1968, Section 231, Right bank station 1, Left bank station 71
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June 11, 1969, Section 245, Right bank station 7, Left bank station 86
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Table 2.~~Meapured velocity, V, in feet per second, at fndicated heighte above riverbed, y, in feet - Concinued
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June 11, 1969, Section 255, Right bank station 1, Left bank station 74
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued
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Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet - Continued
Rio Grande conveyance chanael near San darcial, V. sex.

December 21, 1965, Section 2249493, Right bank station 0, Left bank station 70

Sta. 15 Sta. 25 Sta. 35 Sta. 45 Sta. 50 Sti. 53 Sta. 55
D=4.7 ft. D=4.7 ft. D=4.7 ft. D=4.7 ft. D=4.7 ft. D=4.7 fr. D=4.8 ft.
y v y v y v y v y v y v y v
4.0 5.85 4.0 7.14 4.0 7.63 4.0 7.36 4.0 7.54 4.0 7.14 4.0 5.76
3.0 6.06 3.0 7.25 3.0 7.93 3.0 7.89 3.0 7.59 3.0 7.29 3.0 6.91
2.0 5.58 2.0 6.68 2.0 7.25 2.0 7.25 2.0 7.14 2.0 6.78 2.0 6.41
1.2 5.16 1.2 6.08 1.2 6.71 1.2 6.66 1.2 6.59 1.2 6.15 1.2 5.85
.5 4.61 .5 5.18 .5 5.78 5 5.74 .5 5.54 .5 5.27 .5 5.03

December 21, 1965, Section 2243+62, Right bank station 0, Left bank station 67

Sta. 15 Sta. 25 Sta. 35 Sta. 45 Sta. 50 Sta. 55
D=4.5 ft. D=4.7 fr. D=4.9 ft. D=5.2 ft. D=5.4 ft. D=5.6 ft.
y v y v y v y v ¥y v y v
4.0 5.24 4.0 7.34 4.0 7.8% 4.0 7.52 4.0 7.4 4.0 6.08
3.0 5.76 3.0 7.58 3.0 8.07 3.0 7.78 3.0 7.29 3.0 6.57
2.0 5.70 2.0 7.00 2.0 7.36 2.0 7.31 2.0 6.77 2.0 5.76
1.2 5.38 1.2 6.37 1.2 6.69 1.2 6.64 1.2 6.28 1.2 4.88
.5 4.76 5 5.47 .5 5.83 .5 5.76 .5 5.47 .5 4.06



61T

Table 2.--Measured velocity, V, in feet per second, at indicated heights above riverbed, y, in feet ~ Concluded
Rio Grande couveyance chumnel near Nogal Canyon, N. lex.
December 2, 1965, Section 1318400, Right bank station 0, Left bank station 80

Sta, 2¢ Sta. 30 Sta. 40 Sta. 50 Sta. 60 Sta. 70
D=4,3 £ft. D=5.0 fr. D=4.9 fr. D=4.9 fr. D=4.6 fr. D=4.2 ft.

y v y v y v ¥y v y \ y v
3.0 4.09 3.0 7.13 3.0 7.75 3.0 7.87 3.0 7.16 3.0 4.65
2.0 3.73 2.0 6.60 2.0 7.07 2.0 7.23 2.0 6.51 2.0 4.6
1.2 3.46 1.2 6.23 1.2 6.53 1.2 6.73 1.2 5.94 1.2 4.15

.5 3.05 5 5.45 .5 5.51 5 5.69 .5 5.01 .5 3.64

December 22, 1965, Section 1300400, Right bank station 0, Left bank station 110

Sta. 3C Sta. 50 Sta. 70 Sta. 90
D=3.5 ft. D=3.4 ft. D=2.9 ft. D=2.7 ft.

y v y v y v y v
2.5 6.55 2.5 7.34 2.5 7.16 2.5 5.03
1.5 5.27 1.5 6.62 1.5 6.59 1.5 5.13

.9 5.58 <9 6.10 .9 6.01 +9 4.56

3 4,42 .3 4.76 +3 4.85 .3 3.59



fable 3.--Summary of size analyses aud related data for puint-integrated sediment samples

Concentration, in mg/l,
Water Water Total | Height| D~y | Percent fimer than indicated size, £fS class,. o o
Date Station | Discharge | Tempera~ | Depth | above y in mm Finer | 0.062 J 0.1253 0.250 ] 0.500 [ Courser
(fc) Q ture of Flow| Bed Sample | tham to to to to than
£t per T hj v 0.062 0.125| 0.250 | 0.500{ 1.00 0.062 | 0.225]0.250 0.500 | 1.00 0.062
second) | (°C) (fr) (£c)

0zt

Rio Grande conveyance channel near Bernardo, N. Mex.

Sampling section 255, Right bank station 4, Left bank station 71

1965

Nov. 29 20 1,250 6 4.2 3.7 .14 66 93 100 - - 2,690 1,780 726 188 0 [ 910
4.2 1.5 1.80 41 75 99 100 - 4,530 1,860 1,540 1,090 45 0 2,670
4.2 1.0 3.20 44 75 99 100 - 4,490 1,980 1,390 1,080 45 0 2,510
4.2 .5 7.40 38 68 97 100 - 5,120 1,950 1,540 1,480 154 ] 3,170
4.2 3 13.0 17 34 89 100 - 12,100 2,060 2,060 6,660 1,330 0 10,000
30 1,250 6 4.2 3.7 A4 67 92 100 - - 2,680 1,800 670 214 0 0 880
4.2 1.5 1.80 50 81 100 - - 3,710 1,860 1,150 705 0o 0 1,850

4.2 1.0 3.20 -~ o - - — - - - - - -
4.2 .3 7.40 27 50 94 100 - 7,340 1,980 1,690 3,230 440 ] 3,360
4.2 3 13.0 22 40 86 100 - 9,000 1,980 1,620 4,140 1,260 0 7,020
40 1,250 6 4.2 2.7 .56 55 88 100 - -— 3,400 1,870 1,120 408 0 [+ 1,530
4.2 1.5 1,80 45 78 100 -— - 4,400 1,980 1,450 968 0 0 2,420
4.2 1.0 3.20 34 66 99 100 -— 5,860 1,990 1,880 1,930 59 ] 3,870
4.2 .3 7.40 28 54 96 100 - 7,440 2,080 1,930 3,120 298 0 5,360
4.2 .3 13.0 15 33 30 100 - 15,200 2,280 2,740 8,660 1,520 0 12,900
50 1,250 6 3.8 2.7 41 55 85 100 — — 3,380 1,860 1,010 507 0 /] 1,520
3.8 1.5 1.53 53 82 100 - -— 3,500 1,860 1,020 630 o] 0 1,640
3.8 1.0 2.80 49 9 100 - - 3,770 1,850 1,130 792 ] 0 1,920
3.8 .3 6.60 38 65 96 100 - 5,190 1,970 1,400 1,610 208 0o 3,220
3.8 .3 117 15 26 71 99 100 13,300 2,000 1,460 5,990 3,720 133 11,300



Table 3.--Continued,

Concentration, ia ma/l,
Water Water Total Height | D-y | Percent finer than indicated size, £ Size class, in w1
Date Station | Discharge | Tempera- | Depth | above y in mm Finer | 0.062 | 0.125] 0.250 | 0.500 | Coarser
(fe) Q ture of Flow | Bed Sample than to to to to thaa
(fe3 per T D y 0.062 | 0.125| 0.250 | 0,500 | 1.00 0.062 | 0.125 | 0.250} 0.500 }{1.00 0.062
second) | (°C) (ft) (ft)

121

Sampling section 252, Right bank station 4, Left bank station 69

Nov. 30 20 1,250 4 4.0 3.0 .33 54 84 100 - - 2,980 1,610 894 477 0 0 1,370
4.0 1.5 1.67 46 77 99 100 - 3,500 1,610 1,090 770 35 0 1,890

4.0 1.0 3.00 38 68 98 100 - 4,390 1,670 1,320 1,320 88 0 2,720

4.0 .5 7.00 36 63 96 100 - 4,560 1,640 1,230 1,500 182 0 2,920

4.0 .3 12.3 13 26 77 100 -— 14,100 1,830 1,830 7,190 3,240 0 12,300

30 1,250 4 4.0 3.0 .33 57 87 100 - - 2,760 1,570 828 359 0 0 1,190

4.0 1.5 1.67 43 76 100 - - 3,900 1,680 1,290 936 20 0 2,220

4.0 1.0 3.00 37 67 98 100 -— 4,500 1,670 1,340 1,400 90 "] 2,830

4.0 .5 7.00 23 45 90 100 - 7,280 1,670 1,600 3,280 728 0 5,610

4.0 .3 12.3 18 42 93 100 - 9,390 1,690 2,250 4,790 657 0 7,700



4A |

Table 3.-- Continued.

Concentration, in =mz/1l,

Water Water Total | Height| p-y | Percent finer than indicated size, £ Size class,. in o

Date Station | Discharge | Tempera- | Depth | above y in wm Finer | 0.062 [ 0.125} 0,250 | 0.500 | Coarser
{fr) ture of Flow | Bed Sanple than to to to to than

(£t? per T D y 0.0620.125(0.250 |1 0.5001 1.00 0.062 | 0.125]0.250 | 0.500 | 1.00 6.062

second) | (°C) (fc) (fe)
Sampling section 245, Right bank station 3, Left bank station 78
1966

May & 15 1,280 17 4.2 3.7 .14 5% 85 99 100 - 1,650 908 495 231 16 o 742
4.2 2.5 .68 46 76 97 100 — 2,080 957 624 437 62 [4] 1,120

4.2 1.2 2.50 38 69 95 100 - 2,490 946 772 647 125 0 1,540

4.2 & 4.25 41 69 94 100 - 2,300 943 644 575 138 [} 1,360

4.2 .5 7.40 36 66 95 100 -— 2,620 943 786 760 131 0 1,680

4.2 .3 13.0 35 64 94 100 - 2,740 960 795 822 164 [} 1,780

25 1,280 17 4.3 3.8 .13 52 80 99 100 - 1,790 931 501 340 18 0 859

4.3 2.5 72 42 70 96 100 - 2,200 924 616 572 88 0 1,280

4.3 1.2 2.58 36 63 89 100 -— 2,610 940 705 679 287 0 1,670

4.3 .8 4,38 33 58 88 100 -— 2,870 947 718 861 344 0 1,920

4.3 .5 7.66 33 58 85 100 - 2,830 934 708 764 424 [+ 1,900

4.3 .3 13.3 35 61 89 100 - 2,640 924 686 739 290 0 1,720

35 1,280 17 5.1 4.6 .11 54 83 99 100 -_— 1,690 913 490 270 17 ] 777

5.1 2.5 1.06 41 68 93 100 -— 2,310 947 624 578 162 0 1,350

5.1 1.2 3,25 38 66 93 100 -— 2,380 928 643 643 167 0 1,450

5.1 .8 5.38 36 64 94 100 - 2,710 976 759 813 163 [} 1,73¢

5.1 .5 9.20 26 50 88 100 -— 3,990 1,040 958 1,520 479 ] 4,950

5.1 .3 16.0 23 47 85 100 — 4,320 994 1,060 1,640 648 0 3,330
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Table 3.--Continued.

Concentration, in mg/l,
Water Water Total | Height| p-y | Percent finer than indicated size, Stze class, <o o
Date Station | Discharge | Tempera~ | Depth | above y in mam Finer | 0.062 | 0.125| 0.250 | 0.500 | Coarser
(ft) Q ture of Flow | Bed Sample than to to to to than
(£ per T D y 0.062]0.125] 0.250 | 0.500 | 1.00 0.062 | 0.125}0.250) 0.500 { 1.00 0.062
second) | (°C) (ft) (fc)
Sampling section 245--Continued
May 4 45 1,280 17 5.8 5.3 0% 49 77 96 100 -— 1,870 916 524 355 75 0 954
5.8 2.5 1.32 35 58 82 100 - 2,650 928 610 636 477 0 1,720
5.8 1.2 3.83 32 55 83 100 -— 2,810 899 646 787 478 0 1,910
5.8 .8 6.25 31 51 79 100 — 2,980 924 596 834 626 ] 2,900
35 1,280 17 4.3 4.0 12 54 79 96 100 -— 1,700 918 425 289 68 4] 782
4.5 2.5 .80 40 64 86 100 - 2,360 944 566 519 330 0 1,420
4.5 1.2 2.75 35 57 82 100 -— 2,660 931 585 665 479 0 1,730
4.5 .8 4.62 36 61 85 100 —— 2,530 911 633 607 380 0 1,620
4.5 .5 8.00 32 54 79 100 — 2,920 934 642 730 613 "] 1,9%0
4.5 .3 MO 32 54 81 100 — 2,960 947 651 799 562 0 2,010
65 1,280 17 5.3 4.8 .10 68 91 100 - — 1,270 864 292 114 0 [} 406
5.3 2.5 1.12 & 69 88 100 — 2,120 933 530 403 254 0 1,190
5.3 1.2 3.42 3% 55 80 100 -— 2,650 901 557 663 530 [ 1,750
5.3 .8 5.62 26 42 69 100 - 3,530 918 565 953 1,090 0 2,610
5.3 5 9.60 28 46 74 100 — 3,320 930 598 930 863 0 2,390
5.3 3 16.7 29 &5 70 9 100 3,160 899 4956 75 899 31 2,200
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Table 3.--Continued.

Conceatration, in mg/l,

Water Water Total | Height| D~y | Perceat fimer than indicated size, f Size class. in on -
Date Station | Discharge | Tempera—-{ Depth above ¥ in mm Finer 0.062 {0.125} 0.250 | 0.500 Coixfser
(ft) Q ture of Flow | Bed Sample than to to to to than
(€3 per T D y 0.06210.125{0.250 1 0.500} 1.00 0.062 { 0.125}0.250{0.500{1.00 0.062
second) | (°C) (fr) (ft)
Sampling section 255, Right bank statiom 3, Left bank station 72
May 4 20 1,280 20 3.8 3.3 A5 70 93 100 — - 1,220 854 281 85 0 0 366
3.8 2.5 .52 54 84 100 - -— 1,700 918 510 272 0 0 782
3.8 1.2 2.17 38 72 100 - - 2,620 996 891 734 0 0 1,620
3.8 .8 3.75 31 63 100 —~ —_— 3,290 1,020 1,050 1,220 0 0 2,270
3.8 .5 6.60 26 56 96 100 - 3,900 1,010 1,170 1,560 156 0 2,890
3.8 .3 11.7 12 29 90 100 - 9,520 1,140 1,620 5,810 952 0 8,380
30 1,280 20 3.7 3.2 16 72 94 100 - - 1,170 842 257 70 0 0 328
3.7 2.5 .48 57 88 100 - - 1,610 918 499 193 0 0 692
3.7 1.2 2.08 41 75 100 - — 2,000 820 680 500 0 0 1,180
3.7 .8 3.62 32 63 100 — - 3,110 995 964 1,150 0 0 2,120
3.7 .5 6.40 26 57 98 100 - 3,780 983 1,170 1,550 76 o] 2,800
3.7 .3 113 14 34 91 100 - 7,970 1,120 1,590 4,540 717 0 6,850
40 1,280 20 3.8 3.3 JI5 77 96 100 — - 1,110 855 211 44 0 [} 255
3.8 2.5 .52 58 89 100 - - 1,580 916 490 174 0 0 664
3.8 1.2 2.17 38 71 100 - - 2,530 961 835 734 '] 0 1,570
3.8 .8 3.7 30 60 98 100 ~ 3,360 1,010 1,010 1,280 67 0 2,350
3.8 S5 6.60 22 49 96 100 - 4,530 997 1,220 2,130 181 0 3,530
3.8 3 11.7 11 29 88 100 -— 9,800 1,080 1,760 5,780 1,180 [ 8,720
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Table 3.-- Continued.

Concentration, in mg/l,

Water Water Total | Height| p-y | Percent finer than indicated size, £ Si{ze ¢class, ia =~

Date Station | Discharge | Tempera—- | Depth | above y in mm Finer | 0.062 ] 0.1251 6.250 | 0.5C0 Coafser
{fc) Q ture of Flow! Bed Sample than to to to to than

(£ per T D y 0.06210.125} 0.250 § 0.500} 1.00 0.062 § 0.125]0.250} 0.500}1.00 0.062

second) | (°C) (fc) (fs)
Sampling section 255~-Continued

May 4 50 1,280 20 3.8 3.3 15 64 89 100 - - 1,330 851 333 146 [} [} 479
3.8 2.5 .52 53 85 100 - -— 1,690 896 541 254 0 1] 794

3.8 1.2 2.17 39 7 99 100 -— 2,440 952 781 683 24 ) 1,490

3.8 .8 3.75 37 67 98 100 —~— 2,590 958 77 803 52 0 1,630

3.8 8- 6.60 31 59 97 100 - 3,080 955 862 1,170 92 0 2,130

3.8 .3 11.7 19 42 91 100 — 4,880 927 1,120 2,3%0 439 o 3,950

60 1,280 20 4,0 3.5 Q6 64 89 100 - -— 1,370 877 343 151 0 0 490

4.0 2.5 .60 56 83 99 100 — 1,570 879 424 251 16 0 691

4.0 1.2 2.33 48 72 94 100 -— 1,940 931 466 427 116 0 1,010

4.0 .8 400 42 67 92 100 — 2,130 895 533 533 170 0 1,230

4.0 5 7.00 37 64 88 100 — 2,450 907 662 588 294 [+] 1,540

4.0 <3 12.3 15 27 64 100 - 5,910 886 709 2,190 2,130 [} 5,020



Table 3.--Continued.

Concentration, in mg/l
Water Water Total | Height| D-y | Percent finer than indicated size, of Size clnss, in ma.
Date Station | Discharge | Tempera~ | Depth | above y in mm Finer | 0.062 | 0.125] 0.250 | 0.500 | Coarser
(fr) Q ture of Flow| Bed ample than to to to to than
(£t? per T D 4 0.062 | 0.125 ©0.250 [ 0.500| 1.00 0.062 | 0.125}0.250{ 0.500}1.00 0.062
second) | (°C) (fr) (ft)

9¢1

Rio Grande conveyance channel near San Marcial, N.Mex.

Sampling section 2249 + 93, Right bank station O, Left bank station 70

1965
Dec. 21 25 1,860 3 4.7 4.0 .18 59 88 100 -— - 2,350 1,390 681 282 - - 960
4.7 3.0 .57 46 79 100 -— - 3,120 1,440 1,030 655 —— -— 1,680
4.7 2.0 1.35 41 73 100 - - 3,530 1,430 1,130 953 - -— 2,080
4.7 1.2 2.92 27 55 98 00 -~ 5,530 1,490 1,550 2,380 m - 4,040
4.7 0.5 8.40 22 47 97 100 -- 7,340 1,610 1,840 3,670 220 - 5,730
35 1,860 3 4.7 4.0 .18 59 85 100 -— - 2,290 1,350 595 344 - - 940
4.7 3.0 .57 47 77 100 - 3,010 1,410 903 692 - - 1,600
4.7 2.0 1.35 36 69 100 - - 3,980 1,430 1,310 1,240 — -— 2,550
4.7 1.2 2.92 26 533 98 100 -~ 5,890 1,530 1,590 2,650 118 -~ 4,360
4.7 0.5 8.40 16 36 93 100 -~ 9,950 1,590 1,990 5,670 696 -~ 8,360
50 1,860 3 4.7 4.0 .18 65 92 100 = - 2,140 1,390 577 171 - - 750
4.7 3.0 .57 50 83 100 - - 2,940 1,470 970 500 — - 1,470
4.7 2.0 1.3 38 73 100 -_— - 3,840 1,460 1,340 1,040 ot - 2,380
4.7 1.2 2.92 27 60 100 o - 5,740 1,550 1,890 2,290 - - 4,190
4.7 0.5 8.40 19 4h 96 100 - 8,360 1,590 2,090 4,350 335 - 6,770
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Table 3.--Continued.

Concentration, in mg/l,

Water Water Total | Height| T~y | Percent fimer than indicated size, f Size _clans, in wmir
Date Station | Discharge | Tempers— | Depth | above y in mm Finer | 0.062]10.125] 0.250 | 0.500 | Coarser
(fe) Q ture of Flow| Bed Sarple than to to to to than
(£e? per T D y 0.06210.125{0.250 {1 0.500| 1.00 0.062 | 0.125}0.250} 0.500 | 1.00 0.062
second) { (°C) (fc) (fe)
Sampling section 2243 + 62, Right bank statfon 0, Left bank station 67
Dec. 21 25 1,860 3 4.7 4.0 .18 59 88 100 _— - 2,650 1,560 769 318 - - 1,090
4.7 3.0 .57 46 79 100 — - 3,550 1,630 1,170 745 -~ = 1,920
4.7 2.0 1.35 37 68 100 - 4,450 1,650 1,380 1,420 -— - 2,800
4.7 1.2 2.92 28 56 98 100 - 5,990 1,680 1,680 2,520 120 -~ 4,310
4.7 0.5 8.40 21 46 95 100 - 8,370 1,760 2,090 4,100 418 -~ 6,610
35 1,860 3 4.9 4.0 .23 53 86 100 —— - 3,060 1,620 1,010 428 - - 1,440
4.9 3.0 .63 44 78 100 — - 3,850 1,690 1,310 847 —-— - 2,160
4.9 2.0 1.45 37 72 100 - - 4,770 1,760 1,670 1,340 — - 3,010
4.9 1.2 3.08 29 62 100 - - 6,200 1,800 2,040 2,360 - =- 4,400
4.9 0.5 8.80 21 52 99 100 - 8,620 1,810 2,670 4,050 86 — 6,810
50 1,860 3 5.4 4.0 .35 54 84 100 — - 2,830 1,530 850 453 —-— - 1,300
5.4 3.0 .80 42 73 100 — - 3,780 1,590 1,170 1,020 -— - 2,190
5.4 2.0 1.7 34 66 99 100  -- 4,760 1,620 1,520 1,570 48 - 3,140
5.4 1.2 3.50 27 58 98 100 - 6,380 1,720 1,980 2,550 128 - 4,660
5.4 0.5 9.8 23 49 93 100 — 7,660 1,760 1,990 3,370 536 - 5,900
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Table 3--Continued.

Concentreticn, in nefl
Water Water Total | Height| @-y | Percent finer than indicated size, of Size gless, dmnrm
Date Station | Discharge | Tempera—- | Depth | above y in mm Finer | 0.062 ] 0.125} 0.250 | 0.500 | Coarser
{ft) Q ture of Flow| Bed Sanple than to to to to than
(£t? per T D y 0.062 | 0.125| 0.250 | 0.500 | 1.00 0.062 | 0.125]0.250 { 0.500 | 1.00 0.062
second) | (°C) (ft) (fe)
Rio Grande conveyance channel near Nogal Canyon, N. Mex.
Sampling section 1318 + 00, Right bank station O, Left bank station 80

1965
Dec. 22 20 1,750 3 4.3 4.0 .075 46 79 99 100 -- 3,490 1,600 1,150 698 35 -- 1,890
4.3 3.0 .43 42 75 97 100 ==~ 3,720 1,560 1,230 818 112 - 2,160
4.3 2.0 1.15 39 71 97 100 -- 4,130 1,610 1,320 1,070 126 -- 2,520
4.3 1.2 2.58 37 69 96 100 -~ 4,470 1,650 1,430 1,210 179 -— 2,820
4.3 0.5 7.60 32 59 91 100 == 4,990 1,600 1,350 1,600 442 - 3,390
40 1,750 3 4.7 4.0 .18 53 87 100 -— - 2,820 1,490 960 367 - - 1,330
4.7 3.0 .57 40 73 100 -—— - 3,960 1,580 1,310 1,070 - .- 2,380
4.7 2.0 1.35 35 69 100 — == 3,960 1,390 1,350 1,230 - - 2,570
4.7 1.2 2.92 26 60 99 100  ~-- 6,270 1,630 2,130 2,450 63 -~ 4,640
4.7 0.5 8.40 20 51 98 100 ==~ 8,710 1,740 2,700 4,100 174 - 6,970
60 1,750 3 4.6 4.0 .15 73 95 100 - = 1,930 1,410 425 96 — - 520
4.6 3.0 .53 54 85 100 - 2,850 1,540 884 427 - - 1,310
4.6 2.0 1.30 40 75 100 - - 4,020 1,610 1,410 1.000 - - 2,410
4.6 1.2 2.83 32 65 100 - - 5,020 1,610 1,660 1,760 - .- 3,410
4.6 0.5 8.20 26 53 99 100 ~- 6,200 1,610 1,680 2,850 62 -- 4,590
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Table &.-- Summary of £ize analyses and related dats for depth integrated sediment samples

Sam~ Water | Water Com:gmr’étion, in mg/l,

Date Time | pliug [Discharge]Tempera-| Pevceat finer than indicated size, in mm of Size class, in mm Median | Grada-
Sec~ g ture Finer(0.062/0.125{0.25010.500 Coarser | Diameter | tion
tion (fr? per T 0.00210.0046[0.016{0.062{0.125{0.250/0.500/1.00 |sanpld than| to to to to than dsy [

second) | (°C) 0.06216.125/0.250/0.500{1.00 | ©.062 (=)
Rio Grande conveyance channel near Bernardo, N. Mex.

1965

Feb, 3 0945 Veir 560 6 16 19 28 32 40 88 100 — 2,230 710 178 1,070 268 0 1,520 0.18 1.4}
1320 do 550 9 21 26 34 40 52 85 9% 100 1,790 720 215 591 251 18 1,020 .19 1.58
1505 do 540 1 15 17 25 29 38 80 100 ~ 2,520 730 227 1,060 504 o 1,790 .19 1.52
1700 do 550 10 18 21 30 5 45 86 99 100 2,160 760 216 886 281 22 1,400 .18 1.47

Feb. 3 1205 236 550 8 19 24 34 40 50 86 100 -- 1,880 75 188 6717 263 ¢ 1,130 .19 .51
1430 236 540 10 29 36 51 62 76 99 100 ~-- 1,190 738 167 274 1z ] 452 .14 1.42
1630 236 550 10 27 30 49 60 75 98 100 -- 1,320 792 198 304 26 ] 528 .14 1.46

Feb. 3 1030 255 560 7 27 33 47 56 70 99 100 ~- 1,380 750 188 389 13 0 590 14 1.35
14600 255 540 9 27 33 50 60 76 100 - = 1,260 75 202 302 12 ] 504 .13 1.36
1600 255 550 10 28 5 53 61 77 100 -- == 1,240 756 198 285 4] ] 484 .14 1.38

Feb. &4 0830 Weir 575 6 15 17 27 k3§ &0 85 100 — 2,690 770 224 1,120 373 o 1,720 .18 1.45
1000 do 575 7 13 15 24 28 A0 91 100 -~ 2,690 750 3231,370 242 0 1,940 .17 1.38
1220 do 575 8 17 20 30 34 45 83 99 100 2,280 780 251 :,000 228 23 1,500 .18 1.43
1415 do 575 9 14 is 26 30 A0 90 100 -— 2,600 780 260 1,300 260 ¢ 1,820 17 1.3%

Feb. & 0900 255 575 5 24 n 43 51 67 % 100 — 1,520 775 243 486 15 13 745 14 1.36
1100 255 575 7 »n k-3 50 59 o 100 - e= 1,320 77% 198 A3 [ ] ] 543 .14 1.36
1340 55 575 L] 2 3% n [ B W0 ~ == 1,30 816 & W0 o ] 544 .14 1.36
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Table 4.-- Continued.

Sam— Water Water Concentration, in mg/l,

Date Time | pling [Discharge|Tempera~| Percent finer than indicated size, in mm of Size class, in mm Median | Grada-
Sec- g ture '[ Finer|0.062{0.125]0.25010.500 [Coarser | Diazeter | tion
tion (£t? per T -00210.004:0.01610.062|0.125,0.250,0.500!1.00 samp1d than; to to to to than dsg ¢

second) | (°C) r 0.062/0.1225[0.250{0.500{1.00 | 0.062 (=)

May 12 0750 Weir 980 14 - - - 72 87 98 100 -~ 3.53¢ 2,540 529 388 71 1] 990 0.11 1.60

0900 do 930 14 - - - 73 88 97 100 -~ 3,300 2,410 495 297 99 0 890 .11 1.65
1000 do 910 15 20 23 38 70 86 97 100 -~-- 3,420 2,390 547 376 103 0o 1,030 .12 1.71
1100 do 910 15 — - - 71 86 97 100 -~ 3,380 2,400 507 372 101 [} 980 2 1.67
1200 do 910 16 - -— - 74 88 97 100 -~ 3,270 2,420 458 294 98 0 850 11 1.63
1335 Weir 910 17 — - — 75 89 98 100 - 3,110 2,330 435 280 62 ] 780 .11 1.65
1430 do 920 17 - -~ -— 74 89 98 100 — 3,220 2,380 483 290 64 1] 840 .11 1.61
1530 do 1,110 17 — — -— 71 88 98 100 - 3,680 2,610 626 368 74 0 1,070 5391 1.62
1630 do 1,090 17 - —_— -— 74 89 98 100 -- 3,360 2,490 504 302 67 0 870 .10 1.63
1730 do 1,010 17 - - — 72 86 96 100 -- 3,210 2,310 449 321 128 [} 900 .12 1.72
May 12 0920 240 930 14 22 26 41 74 90 99 100 - 3,120 2,340 468 281 31 0 780 A1 1.60
1030 240 910 14 — — —— 7 91 99 100 -~ 3,130 2,410 438 250 31 0 720 .11 1.61
1230 240 910 16 -— — - 76 91 100 - == 3,150 2,390 472 284 0 0 760 .10 1.58
1420 240 910 17 — -— — 78 92 99 100 -~ 2,990 2,330 419 209 30 4] 660 .10 1.64
1615 240 1,100 17 — -— — 75 89 98 100 -— 3,650 2,740 511 328 73 0 910 .11 1.67
1730 240 1,010 17 — — — 76 91 99 100 -~ 3,300 2,510 495 264 33 [} 90 .10 1.58
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Table 4,~-Continued.

Sam- Water Water ’I__ oo _Convenrzation, in mz/l,

Date Time | pling |Discharge|Tempera-| Percent Iiner than fndicuted sizc, in . ! of_ Size clsss, in mn Median | Grada-
Sec~ 9 ture T | I¥iner]0.06210.125]0.25006.500 |Coarser | Diameter | tion
tion (ft’® per T 0.00210.00410.016(0.062 0.125iO.ZSO{O.SOOEl.QO?Samp1 ! than; to to to to than dsy ¢

second) | (°C) { i i 10.062 0.125{0.25010.50011.60 | 0.062 (wm)
May 13 0800  Weir 900 15 -- -= - 72 89 98 100 -- 3,000 2,160 510 270 60 O 840 .10 1.58
0900 do 890 15 -- -- -- 70 87 97 100 -- 3,020 2,110 513 302 91 0 910 .11 1.63
10¢0 de 890 16 -- - - 70 87 97 106 -- 3,060 2,140 520 306 92 o0 920 .11 1.60
1110 do 890 16 19 21 34 69 86 98 100 -- 3,120 2,150 530 374 62 0 970 .11 1.59
1200 Weir 890 16 - - - 72 88 98 100 -- 3,090 2,220 494 309 62 0 870 .11 1.62
1345 do 900 16 -- - - 69 86 97 100 -- 3,100 2,140 527 341 93 © 960 .12 1.65
1440 do 910 16 - - - 71 86 97 100 -- 3,020 2,140 453 332 91 0 880 .12 1.63
May 13 0840 240 900 15 20 23 36 75 91 99 100 -- 2,940 2,200 470 235 29 0 740 .10 1.57
1120 240 890 16 - - -~ 73 89 99 100 --- 3,020 2,200 483 302 3 o 820 .11 1.60
1300 240 900 16 -- — - 61 76 88 99 100 3,550 2,170 & 426 390 36 1,380 .16 2.08
June 2 0850 Weir 1,190 17 - -— - 52 75 9 99 100 2,810 ),460 646 534 140 28 1,350 .13 1.67
1045 do 1,190 17 - - - 53 76 9% 99 100 2,818 1,490 646 506 140 28 1,320 .13 1.62
1145 do 1,190 18 - - - 51 73 93 99 100 2,870 1,460 631 574 172 29 1,410 .13 1.68
1350 do 1,180 19 - - - &7 67 92 99 100 3,030 1,420 606 758 212 30 1,610 .15 1.64
1500  do 1,180 19 17 19 32 36 80 96 100 — 2,430 1,360 583 389 97 00 1,070 .12 1.59
1600 do 1,160 19 - - — 46 67 91 99 100 3,010 1,380 632 722 241 30 1,630 .15 1.67
June 2 1025 250 1,190 17 - - - 56 ” 96 100 — 2,890 1,620 665 491 116 O 1,270 12 1.57
1130 250 1,190 i8 2 2 39 69 89 98 100 — 2,040 1,410 408 184 LIS 630 .10 1.57
1545 250 1,180 19 18 a 33 59 3 98 100 -~ 2,380 1,400 571 357 48 o 980 .11 1.53
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Table 4.-- Continued.

Sam- Water Water Concentration, in mp/l,

Date Time | pling [Discharge|Tempera- ;| Percent finer than indfcated size, in mm of Size class, in zm Median | Grada=-
Sec - g ture Finer{0.662{0.125{0.250!0.500Coarser | Diameter ! tiom
tion (ft> per T 0.002{0.00410.01610.062/0.125:0,250/0.50011.00!sanplq than, to to to i to than dg; [

second)} (°C) 0.062{0.125}0.250 0.500;1.00 0.082 (=)

June 3 0850 Weir 1,280 16 - - - 59 79 95 100 - 3,090 1,820 618 494 155 O 1,270 .12 1.63
1100 do 1,300 17 14 18 27 62 81 96 100 -~ 3,330 2,060 633 500 133 O 1,270 .12 1.59
1205 do 1,300 17 - - - 52 68 90 99 100 4,080 2,120 653 898 367 41 1,960 .17 1.75 -
1330 do 1,280 17 - - — 62 80 94 100 -~ 3,290 2,040 592 461 197 O 1,250 .12 1.70

June 3 - 322 1,290 17 - — -— 66 87 99 100 ~- 2,900 1,910 609 348 29 00 990 W31 1.46

Nov. 29 1000  Weir 1,250 3 e em am e e em e e 3,4301,590 m= -~ -~ 1840 - -
1030 do 1,250 3 - -— - - - -— .- == 3,510 1,550 — - -— - 1,960 — —
1100 do 1,250 4 8 11 17 41 68 93 100 -- 4,220 1,730 1,140 1,060 290 O 2,490 .13 1.61
1200 do 1,250 4 - — —— -~ - - - == 4,750 1,990 el — —_— 2,760 - -
1230 do 1,250 4 - - — - - —e- .= == 4,710 1,950 - - - - 2,760 - -
1300 Weir 1,250 5 - -— - — -~ -— - = 4,210 1,910 — - — - 2,290 - -
1330 do 1,250 6 -— -— — -— -— -— - = 4,690 1,870 — -— - 2,820 - -
1400 do 1,250 6 1 & 15 37 63 92 100 - 4,730 1,750 1,230 1,370 380 0O 2,980 14 1.61
1430 do 1,250 6 -— - —— — — -— - - &, 790 1,800 — -— - - 2,990 -— -
1500 do 1,250 6 -— - — — — — -~ - 5,390 1,810 — -— -— - 3,580 -_— ——
1530 Welr 1,250 & - - - — — -— - - 4,590 1,770 - -— — - 2,820 - -
1600 do 1,250 [ —— -— -— .- — — - e 4,820 1,770 — -— — - 3,050 - —
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Table &4.~- Continued.

Sam= Water Water Concentration, in mgl/l,
Date Time | pling |Discharge|Tempera- | Percent finer than indicated size, in mm of Size class, in mm Median | Grada-
See- ture H Finer 0.06210.12510.25010.500 [Coarser | Diameter | tiom
tien (£e3 per T 0.002]0.004{0.01610.062]0.125:0.250:0.50011.00 Sampld tham; to to to to than | dsg i o
second){ (°C) 0.06210.125 0.25010.500(1.00 | 0.062 (men) |
Nov. 29 1030 245 1,250 3 — — - - - -— -- == 3,520 1,780 - - -— -~ 1,740 - -
1120 245 1,250 4 9 11 18 43 72 97 100 -- 4,060 1,750 1,180 1,010 122 0 2,310 .12 1.50
1205 245 1,250 4 - - — - - —-— -- == 5,070 2,110 - = - -~ 2,960 - -
1310 245 1,250 5 - - — - - - -~ == 3,950 1,940 - - - -- 2,010 - —
1425 245 1,250 6 11 13 25 49 77 98 100 -~ 3,550 1,740 994 746 71 ¢ 1,810 .12 1.52
1450 245 1,250 6 - - - - - -— - - 3,520 1,830 - - — -- 1,690 —— -
1550 245 1,250 7 - - - - -— - -~ == 3,900 1,890 - - — -- 2,010 - -
Nov. 30 0800 Weir 1,250 3 - — - -— - - - == 4,550 1,550 - - - -~ 3,000 - -
0900 do 1,250 3 - - - - - - -- = 4,120 1,450 - - -— - 2,670 - -
1000 do 1,250 3 7 9 15 33 53 87 100 -~ 4,560 1,460 958 1,550 593 ¢ 3,100 .16 1.63
1100 do 1,250 3 -~ - -- -— -— -~ - == 4,100 1,540 - - - - 2,560 - -
1200 Weir 1,250 4 - - - -— -— - -—  -- 4,380 1,570 — - -~ 2,810 - -
1230 do 1,250 4 - - - - - — -—  -= 4,480 1,580 —_— - - -~ 2,900 — -
1300 do 1,250 4 7 8 15 34 57 86 100 -~ 4,590 1,560 1,060 1,330 640 0 3,030 .15 1.72
Nov. 30 0835 245 1,250 2 — - - — - - -- == 3,520 1,580 - == ed -- 1,940 - -~
0935 245 1,250 3 - - - — — — - = 3,260 1,540 —— - -— - 1,720 — —
1030 245 1,250 3 11 13 22 48 74 99 100 -~ 3,070 1,470 798 768 k3 8 ¢ 1,600 .13 1.42
1130 245 1,250 3 — -— —— - - — - - 3,320 1,550 — — -- 1,770 — -
1225 245 1,250 4 o —— - — -— -— - -~ 3,590 1,580 — - — -- 2,010 -— —
1330 245 1,250 4 10 12 20 46 76 9% 100 -- 3,380 1,550 1,010 777 34 0 1,830 .12 1.48
1420 245 1,250 5 e - - — et — -~ = 3,390 1,550 — - - -~ 1,840 — -
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Table 4.~-Continued.

. Sam- Water Water Concentration, in mg/l,

Date Time | pling {Discharge]Tempera~| Percent finer than indicated size, in mm of Size class, in mm Median | Grada-
Sec- 3 ture Finer{0.062]0.125/0.250{0.500 |Coarser | Diameter | tion
tion (ft? per T 0.00210.00410.01610.062]0.125/0.250]0,500{1.00{Samplg than; to to to to than dsp -]

second)| (°C) 0.06210.125}0.250}0.500}1.00 | 0.062 {mn)

1966

May 4 0800 Weir 1,280 16 - - - 26 50 90 97 100 3,320 860 797 1,330 332 O 2,460 0.16 1.58

0830 do 1,280 16 - - - 29 53 89 99 100 3,080 890 739 1,110 308 31 2,190 .15 1.63
0900 do 1,280 16 - - - 32 60 92 100 ~-- 2,780 890 778 890 222 ¢ 1,890 .14 1.55
0930 do 1,280 16 - - - 33 60 91 100 -- 2,710 890 732 840 244 O 1,820 .14 1.63
1000 do 1,280 16 6 8 12 26 47 86 100 -- 3,490 910 733 1,360 489 O 2,580 .17 1.62
1030  Weir 1,280 17 - - - 2% 46 85 100 -~ 3,780 910 832 1,470 567 O 2,870 .14 1.63
1100 do 1,280 17 — - - 27 51 90 100 -~ 3,440 930 826 1,340 3446 O 2,510 .16 1.59
1130 do 1,280 i8 - - — 26 48 86 99 -~ 3,350 870 737 1,270 436 34 2,480 .16 1.64
1200 do 1,280 18 - -- - 28 50 83 99 100 3,320 930 730 1,100 531 33 2,390 .17 1.70
1230 do 1,280 18 -— - - 28 50 87 100 -~ 3,390 950 746 1,250 407 34 2,440 .16 1.64
1300 Weir 1,280 19 -— - -— 28 51 90 100 -- 3,340 940 768 1,300 33& O 2,400 .16 1.58
1330 do 1,280 19 - -— - 27 47 85 100 -~ 3,360 900 672 1,280 504 O 2,460 .17 1.65
1400 do 1,280 20 7 8 13 29 52 92 106 -- 3,280 950 754 1,310 262 © 2,330 .15 1.54
1430 do 1,280 20 — el -— 34 56 88 100 ~- 2,770 940 609 886 332 O 1,830 .16 1.67
1500 do 1,280 21 - — - 29 49 88 100 -~ 2,870 830 574 1,120 344 O 2,040 .17 1.57
1530 do 1,280 1 - - - 29 49 83 99 100 3,060 890 612 1,040 490 31 2,170 .17 1.70
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Table % .-~ Continued

Sam- Water WVater Concentration, in mg/l,

Date Time | pling |[Discharge|Tempera-| Percent finer than indicated size, in mm of Size class, in mm Median | Grada-~
Sec- ture Finer|0.062[0.125{0.250[0.500 [Coarser | Diameter | tion
tion (ft:g per T .002]0.004{0.016/0.062[/0.125/0.250/0.500{1.00Bample, than} to to to to than dsg [

second}| (°C) 0.062{0.125}0.250{0.500|1.00 | 0.062 (mm)
May 4 0920 240 1,280 16 - - - 52 81 98 100 -- 1,720 894 499 293 3% 0 826 0.11 1.47
1020 240 1,280 17 12 15 23 50 79 96 100 -- 1,750 875 508 297 7 0 875 W12 1.51
1115 240 1,280 17 - - ~ 52 79 95 100 -- 1,730 900 467 277 86 © 830 .12 1.58
1450 240 1,280 20 - - -— 53 78 95 100 -- 1,760 933 440 299 88 0 827 .12 1.55
May 4 1005 260 1,280 16 - -— - 45 77 99 100 -- 2,070 930 662 455 21 0 1,140 .11 1.33
1050 260 1,280 17 13 14 20 4é4 74 98 100 -~ 2,100 920 630 504 42 0 1,180 .12 1.47
1140 260 1,280 18 - - - 44 70 96 100 -- 2,010 880 523 523 80 O 1,130 .13 1.55
1215 260 1,280 18 - - -~ 48 75 97 100 -- 1,910 917 516 420 57 @ 993 W12 1.48
1325 260 1,280 19 - - - 48 75 97 100 -~ 1,860 893 502 409 56 0 967 .12 1.53
1410 260 1,280 20 - - — 58 86 100 - == 1,520 882 426 213 0 o 638 .10 1.41
Nov. 23 iggg ggg ;,ﬁg : - - - 53 77 99 100 -~ 3,900 2,070 936 858 39 0 1,830 W12 1.45
1o o8 1.500 . : - - 55 77 99 100 -~ 4,320 2,380 950 950 43 0 1,940 .13 1.47
li2s a0 1.570 : - : - 2: 79 99 100 -~ 4,560 2,640 958 912 46 0 1,920 .13 1.48
1967 » — 81 99 100 -~ 4,800 2,980 912 864 48 0 1,820 A2 1.48
Feb., 2 1120 240 650 6 - - - 40 70 99 100 1,930 770 579
— 560 19 0 1,160 .13 1.38
2 — - — ’ ’ M
13;)2 ilsog gig ; . - . :; 71 98 100 -~ 2,000 820 600 540 4 O 1,180 12 1.39
1330 255 650 7 - - . i 73 88 100 -~ 1,880 850 526 489 19 o 1,030 .12 1.37
1420 260 €50 s - - - a3 72 100 - == 1,950 840 566 546 0 o0 1,110 12 1.39
75 100 - - 1,880 884 526 470 [+ I ] 996 .12 1.38
Feb. 14 1115 260 630 & - - - — — - 1,560
- —— . 750 - — — 810 — -
1050 280 630 6 - - — — — — — — 1,730 780 — — — e 950 o -
Feb. 15 1540 220 630 9 — _— — - — —— -— - 1,540 780 — — — —— 760 o .
1320 240 630 8 —_— — . - — — —
- 1,530 760 - — - 770 -— _—
1150 260 630 [ — -— — — - —— - - 1,700 810 -— 890
. — — - - -—
1045 280 630 6 - - — — — —~— - - 2,070 990 -— - L — 1,080 - _—
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Table &4.-- Continued.

Sam~ Water Water L- —

‘Date | Time | pling |Discharge{Tempera-| Purceamt Iiner cthan indicated size, in ma | U T i T3 vecian | Grada-
Sec~ qQ ture : : ; | : Finerj0.062 .500 Coarsur | Diameter | tion
tion (£e3 Per T 0.002]0.006{0.016{0.062{0.125;0.25010.500 l.OO:sﬁmpl than: to to to to cthan dsy [}

second)| (°C) { ! |0.062[0.125 C.250 0.500}1.00 0.062 (man)

1968

Feb. 1 1030 99 750 5 - - —— 52 71 99 100 -- 2,300 1,200 437 644 23 0 1,100 0.13 1.44
1125 100 750 6 - - - 54 74 100 -- == 2,430 1,310 486 632 [V ] 1,120 .13 1.45
1210 101 750 6 - m-—— - 55 73 99 100 -- 2,140 1,180 385 556 21 O 960 .14 1.44
1425 159 750 7 - - - 58 78 100 -= == 2,140 1,240 428 471 0 0 900 .13 1.42
1530 160 750 8 —-— == - 55 73 99 -- == 2,230 1,230 401 580 22 0 1,000 .14 1.45

May 21 1025 Weir 860 18 20 23 33 74 88 97 100 -- 2,840 2,100 398 256 85 - 740 W12 1.69
1230 do 860 20 -— - 74 87 98 100 =-- 2,770 2,050 360 305 55 -~ 720 .12 1.69
1240 do 860 20 -— - - 76 90 99 100 -- 2,580 1,960 361 232 26 -~ 620 .11 1.65
1530 do 860 20 - - 7 89 98 100 -- 2,640 2,030 317 238 53 == 610 .12 1.69
1610 do 860 20 e e - 76 88 97 100 -- 2,830 2,150 340 253 85 - 680 .12 1.77

May 21 1130 225 860 - - - - 74 88 99 100 «- 2,770 2,050 388 305 28 -~ 720 .12 1.61
1255 227 860 20 - - - 77 90 99 100 -- 2,610 2,010 339 235 26 -~ 600 .11 1.60
1335 229 860 20 - -— - 62 73 88 99 100 3,180 1,970 350 477 350 32 1,210 .17 1.94
16410 231 860 20 Ll - -— 66 77 88 100 -- 2,970 1,960 327 327 356 ~- 1,010 .16 2,11
1500 233 860 21 - - Ll 79 92 100 -~ == 2,530 2,000 329 202 = e 530 .10 1.56

May 29 1125 225 1,010 s e —— o 7% %0 99 100 -- 3,050 2,260 488 275 31 - 790 .10 1.61
1300 227 1,010 21 d -— - 70 89 99 100 -~ 3,220 2,250 612 322 32 -~ 970 .10 1.61
1400 229 1,010 21 - — - 74 92 99 100 -~ 3,020 2,230 544 211 30 - 790 .09 1.59
1440 231 1,010 22 - —— - 73 90 88 100 -~ 3,050 2,230 519 244 61 - 820 .10 1.61

1969

June 11 1010 Weir 1,560 18 _— — —— 75 90 98 100 ~ 5,530 4,150 830 442 111 - 1,380 .11 1.46
1300 do 1,380 19 - —— — 80 92 98 100 -~ 7,210 5,770 865 432 144 - 1,440 .10 1.52
1145 245 1,410 18 -— — -— 81 94 99 100 -- 5,910 4,790 768 295 59 -~ 1,120 .10 1.46
1400 250 1,370 19 —~ — = 77 8 %% 100 - 7,700 5,930 847 462 462 -- 1,770 .13 2.00
1430 255 1.33% 19 ~- === -~ 83 9 99 100 -- 7,690 6,380 842 385 77 -- 1.310 .11 1.50
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Table 4.-- Continued.

Sam- Water Water Concentration, in mg/l,

Date Time | pling |Discharge|Tempera-| Percent finer than indicated size. in mm of Size class, in mam Median | Grada~
Sec~ g ture . ; ! Finer|0.06210.125;0.250!0.500{Coarscr | Diameter | tion
tion (ft° per o’x‘ 0.00210.00410.016:0.062/0.125{0.256{0.500{1.00 Sampid than| to to to to than dsg ]

second) | (°C) 0.062/0.1250.250{0.500{1.00 | 0.062 { (ma)
Rio Grande conveyance channel near San Marcial, N. Mex.
1965
Dec. 21 1035 2249493 1,800 3 8 10 16 33 64 98 100 -- 4,530 1,490 1,410 1,540 90 0 3,040 0.13 1.42
1200 2243462 1,800 3 7 9 14 34 65 97 100 -~ 4,870 1,650 1,510 1,560 150 0 3,220 .13 1.47
Rio Grande conveyance channel near Nogal Canyon, N. Mex.
Dec. 22 0930 1318+00 1,750 3 3 9 16 35 62 97 100 -~ 4,360 1,530 1,390 1,310 130 0 2,83 .13 1.50
1040 1306400 1,750 3 8 9 16 k) 23 99 100 -~ 4,130 1,530 1,400 1,160 40 o 2,600 W12 1.43
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Table 5.--Summary of sice analyses of bed materfal

Bed Material

Water Water
Sampling Discharge Tempera- Percent finer than indicated size, in mm Median Grada~- Bed
Section Q ture - T ; Diameter tion Form
(£t9 per T 0.062 | 0.125 | 0.250 f 0.500 | 1.00 { 2.00 dsg o
second) (°c) ! . (mm)
Rio Grande conveyance channel near Bernardo, N. Mex.
February 4, 1965
238 575 7 0 3 60 96 100 - 0.24 1.38 Dune.
255 575 9 0 4 76 99 100 - .19 1.28 Flat.
May 12, 1965
240 910 15 [ 4 61 95 100 - .23 1.38 Dune.
243 910 15 Q 3 57 95 100 - .22 1.37 Do.
244 910 15 0 6 75 97 100 - .20 1.35 Do.
245 910 15 0 5 50 91 100 - .25 1.52 Do.
246 910 15 0 5 67 96 100 - .22 1.38 Do.
247 910 15 0 4 58 92 99 100 W24 1.47 Do.
248 910 15 0 8 69 97 100 - .22 1.40 Do.
249 910 15 0 4 43 87 98 160 W27 1.62 Do.
250 910 15 0 3 42 82 99 100 .28 1.75 Do.
251 910 15 o] 4 58 96 100 - .23 1.36 Do.
252 910 15 ] 7 56 94 100 - .24 1.48 Do.
253 910 15 1] 5 79 99 100 - .20 1.29 Do.
254 910 16 0 5 58 96 100 - .23 1.43 Do.
255 910 16 1] 5 68 98 100 - .22 1.32 Do.
260 910 16 "] 3 48 93 100 — .25 1.41 Do.
May 13, 1965

240 890 15 Qe 5 68 97 100 - .22 1.34 Do.
250 850 15 [} 10 71 98 100 - .21 1.42 Do.
260 8%0 15 1] 9 61 97 100 — .23 1.42 Do.
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Table 5,--Cont.

Bed Material

Water Water
Sampling Discharge Tempera~ Percent finer than indicated size, in mm Median Grada=~ Bed
Section Q ture T T iameter tion Form
(£t3 per T 0.062 0.125 0.250 I 0.500 1.00 2.00 dgg °
second) (°c) t (mm)
June 2, 1965
250 1,190 17 (1] 4 75 98 100 - 0.20 1.3 Transition
250 1,180 17 Q 7 58 99 100 - 24 1.42 Do.
June 3, 1965
322 1,290 17 0 11 85 99 100 - A8 1.34 Flat.
- November 29, 1965
245 1,250 L} (4] 12 82 99 100 - .18 1.40 Do.
November 30, 1965
245 1,250 3 0 12 84 99 100 - .18 1.42 Do.
May 4, 1966
246 1,280 17 0 1 26 79 99 100 .33 1.52 Transition
248 1,280 17 1 5 43 89 100 - .27 1.54 Do.
250 1,280 18 1 8 66 98 100 Ll .21 1.46 Do.
252 1,280 18 1 7 70 91 99 100 .20 1.55 Do.
254 1,280 13 1 9 69 93 100 - .21 1.48 Do.
November 23, 1966
240 1,270 8 0 [ 85 100 —— — .18 1.30 Flat
245 1,330 8 [/} 4 65 96 100 - .22 1.36 Do.
250 1,480 8 0 5 7 95 100 -— W21 1.35 Do.
255 1,500 8 1] 5 69 99 100 - .21 1.36 Do.
260 1,570 8 ] 5 77 100 - - .20 1.30 Do.
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Table 5,~~Cont.

o o e—

Bed .‘T:t:: ial

Water Water L e e e e
Sampling Discharge Tempera-~ Percent (iner than indicated size, in mm Median Grada=- Bed
Section Q ture H i Diameter tion Form
(63 per T 0.062 | 0.125 | 0.250 | 0.500 | 1.00 | 2.00 | dsp o
second) (°c) ' | i (mm)
February 2, 1967
240 650 (3 0 6 84 99 100 - 0.19 1.30 Flat
245 650 7 0 7 77 99 100 - .19 1.36 Do.
250 650 7 0 6 82 100 - - .19 1,29 Do.
255 650 7 "] 7 79 100 -- - .19 1,34 Do.
260 650 8 [+] 12 92 100 - - .17 1.32 Do.
February 14, 1967
220 630 6 0 8 79 99 100 - .19 1.38 Do.
230 630 (3 0 11 86 100 - - .18 1.35 Do.
240 630 6 [+] 15 89 100 - - .17 1.36 Do.
250 630 [ [ 16 91 100 - — W17 1.34 Do.
260 630 ] [+] 11 81 100 - -— .18 1.38 Do.
270 630 6 [} 8 89 100 - -— .18 1.29 Do.
280 630 3 [} 7 90 100 - - .18 1.26 Do.
February 15, 1967
220 630 9 1] 4 64 9% 100 - .22 1.35 Do.
230 630 8 [+ 4 0 98 100 - .20 1.37 Do.
260 630 6 [+ 8 85 100 - - .19 1.31 Do.
280 630 6 0 7 80 100 - - .19 1.33 Do.
February 1, 1968
99 750 5 0 3 63 99 100 - .23 1.32 Flat.
100 750 6 ] 5 60 100 -~ -— .18 1.37 Do.
101 750 6 0 13 82 99 100 - .18 1.40 Do.
159 750 ? 0o 5 73 100 - - .20 1.76 Do.
160 750 8 o 5 79 100 — - 20 1.32 Do.
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Table 5.--Continued.

Bed Material

Water -
Sampling Discharge Tempera-~ Percent finer than indicated size, in wa Median Grada=- Bed
Section Q ture Diameter tion Form
(£t3 per T 0.062 | 0.125 | 0.256 | 0.500 | 1.00 | 2,00 dgg o
second) (°c) (mm)
May 21, 1968
225 860 - [ 3 47 87 98 100 .26 1.55 Dune
227 860 20 ] 6 61 96 100 - .22 1.50 Do.
229 860 20 0 3 44 9% 100 - .26 1.45 Do.
231 860 20 0 2 27 85 99 100 .32 1.51 Do.
233 860 21 1] 2 38 93 100 - .28 1.51 Do.
May 29, 1968
225 1,010 - 1] 4 58 94 100 - .23 1.46 Do.
227 1,010 21 0 5 60 96 100 - .23 1.44 Do.
229 1,010 21 1] 3 44 88 99 100 .26 1.57 Do.
231 1,010 22 0 5 47 89 100 - .26 1,57 Do.
233 1,010 22 (1] 4 56 92 99 100 .24 1.52 Do.
June 11, 1969
245 1,480 18 [ 5 45 87 99 100 .27 1.52 Do.
250 1,390 19 [} 3 32 83 99 100 .30 1.58 Do.
255 1,370 19 1] 3 45 95 100 - .26 1.36 Do.
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Table 5.--Cont.

Bed Material

) Water Water
Sampling Discharge Tempera-~ Percent finer than indicated size, in mm Median Grada- Bed
Section Q ture Diameter Xion Form
(ft? per T 0.062 0.125 0.250 0.500 1.00 2.00 dgy a
second) °c) (mm)
Rio Grande conveyance channel near San Marcial, N. Mex.
December 21, 1965
2,249+493 1,860 3 0 21 90 100 - - 0.16 1.44 Standing Wave.
2,243+62 1,860 3 0 14 80 100 - - .18 1.43 Do,
Rio Grande conveyance channel near Nogal Canyon, N. Mex.
December 22, 1965
1,318+00 1,750 3 0 14 79 100 - - .18 1.45 Standing Wave.
1,300+00 1,750 3 0 19 91 100 - - .17 1.38 Do.
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Table 6,--Cross-section data for Rio Grande conveyance channel near iLernardo

Bed Material

Suspended
Water Water Water tiean Sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen= Median Grada~- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Form
(£t per Hu T (fc) (ft?) | (ft per D c dsy o
gsecond) (fr) (°c) second) (fr) (mg/1) (mm)
January 9, 1965
'] 580 38.0 - 169 252 2.30 1.57 - - - Dune-Ripple.
40 580 35.0 - b5 208 2.79 2.44 - -— - Dune.
80 580 32.0 - 108 220 2.64 2.05 - -— - Do.
120 580 29.5 -— 95 200 2.90 2.10 - - - Do.
160 580 26.9 - 79 146 3.97 1.84 - - - Flat.
193 580 25.0 11 73 140 4.14 1.91 1,600 - -— Do.
194 Weir Structure
200 580 24.3 — 63 138 4.20 2,20 - - - Do.
240 580 22.5 - 68 206 2.82 3.00 - - -— Dune.
280 580 20.3 -— 64 154 3.7¢ 2.41 - - - Dune~Ripple.
320 580 18.6 - 82 163 3.56 1.98 -— - - Dune-Flat,
340 580 17.8 - 1 209 2.77 1.89 e —— — Dune.
Jaauary 15, 1965
0 630 37.2 - 156 167 3.37 1.07 - - - Dune-Flat.
40 630 34.5 — PH 168 3.75 1.98 - - - Do.
80 630 31.8 — 107 155 4.06 1.45 - - - Flat,
120 620 29.4 - 93 190 3.26 2,04 -— — - Dune-Flat.
160 620 27.3 81 233 2,66 2.88 - - - Dune.
193 620 25.2 75 189 3.28 2.52 2,300 -— - Flat.
194 Weir Structure
200 620 24.0 - 63 167 3.71 2.65 - - - Do.
240 620 22.0 - 68 162 3.83 2.38 - - -— Do.
280 610 20.0 — 64 174 3.50 2.72 - - - Do.
320 610 18.4 — 82 179 3.40 2.18 -~ et - Do.
340 610 17.5 -— 107 186 3.28 1.74 - - - © Do.



144!

Tabie 6.--Continued

Suspendeds’ Bed Material
Water Water Water iean Sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada~- Bed
Suction Q Elevation ture B A v Depth tration Diameter tion Form
(£t per e T (ft) (£e2) | (fc per D c 5y o
second) (ft) (°c) second) (ft) (ng/1) (ram)
February 18-19, 1965
0 545 37.2 6 103 186 2.93 1,81 - 0.20 1.22 Dune-Flat.
20 545 36.0 6 102 238 2.29 2.33 - .26 1.55 Dune.
40 545 34.7 6 85 178 3.06 2.10 - .23 1.28 Do.
60 545 33.1 ] 137 166 3,28 1.21 - .24 1.38 Flat,
80 545 31.9 6 108 157 3.47 1,45 - .18 1.31 Do.
100 545 30.5 6 56 135 4,03 2.44 -- .22 1.35 Do.
10 545 29.6 6 94 242 2.25 2.56 - W24 1.30 Dune.
140 545 28.2 6 63 140 3.89 2.22 - .20 1.26 Flat.
169 545 27.1 6 80 151 3.61 1.89 - .19 1.30 Do.
193 545 25.0 7 75 164 3.32 2.19 1,300 .19 1.33 Do.
194 Weir Structure
200 535 23,8 7 63 158 3.38 2,51 -- a7 1.27 Dune-Flat.
220 535 22.9 7 60 151 3.54 2.52 - .18 1.29 Flat.
250 535 21.9 7 68 136 3.94 1.98 - .18 1.26 Do.
260 535 20.8 7 64 143 3.74 2.22 - .17 1.29 Do.
280 535 19.9 7 64 160 3.34 2.52 - .17 1.26 Do,
300 535 19.1 7 72 167 3.20 2.32 - .18 1.29 Dune-Flat.
320 535 18.1 8 82 161 3.32 1.96 - .18 1.28 Do,
340 535 17.2 8 108 162 3.30 1.50 - .19 1.25 Do.



Table 6.~-Continued

SP1

1/ Bed Material
spended
Water Water Water Mean S::g;:;e;i
Sampling Discharge Surface Tempera~ Width Area Velocity Mean L oncen- Median Gradla- Bed
Sect ion qQ Elevation ture B A v Depth tration Diameter tion Form
(£e? per Ho T (fe) | (£22) | (fr per D c 50 o
second) (te) (°c) second) (ft) (mg/1) ()
March 4-5, 1965
'] 590 37.4 3 113 253 2.33 2.24 - - - Ripples.
20 590 36.3 3 103 281 2.10 2.73 - - —-— Dune~-Ripple.
40 590 34.8 3 86 258 2.29 3.00 - - - Dune.
60 590 33.2 4 138 246 2.40 1.79 - - - Dune-Ripple.
80 590 31.9 4 108 204 2,89 1.88 - -— - Do.
100 590 30.5 4 55 155 3.80 2.82 - - - Flat.
120 590 29.4 4 9 164 3.60 1.75 - -— - Do.
140 590 8.4 5 63 154 3.83 2.44 - -~ - Do.
160 590 27.4 6 82 240 2,46 2.92 - - - Dune.
193 590 25.1 6 75 167 3.54 2.22 2,300 - - Flat.
194 Welir Structure
200 590 23.9 4 63 155 3.80 2.48 — - - Do.
220 590 23.0 4 61 165 3.57 2.71 - - - Do.
240 590 22.0 4 68 172 3.43 2.54 - - - Do.
260 590 21.0 4 63 168 3.51 2.67 - - - De.
280 590 20.1 5 63 177 3.33 2.81 - - - Do.
300 590 19.2 6 72 169 3,49 2.35 — - - Do.
320 590 18.2 6 80 175 3.37 2.19 — -— - Do.
340 590 17.2 ? 107 190 3.10 1.77 - - - Do.



Table 6.--Continued

1At

. . ! Bed Material
Vater Mean busgcnued
Water Water a Mu Sediment -
Sampling Discharge Surface Tempera- Width Area Velocity Concer- D:iedi:n G::g: g::‘“
Section Q Elevation ture B A ) v tration au.le er :
(ft3 per Hw T (fe) (fr¢) | (ft per ¢ :u)
second) (ft) (°c) second) (ng/1) (om
March 18-19, 1965
"] 475 37.5 9 151 248 1.91 1.64 - 0.20 1.46 Dune. ' 121
20 480 36.1 9 103 210 2.28 2,04 - W24 1.46 Do. . MLL
40 480 34.7 9 85 223 2.15 2.62 - .32 1.64 Do. A
60 485 33.1 9 138 226 2.14 1.64 - .22 1.31 Do. . \‘\5,3
80 485 31.8 9 108 230 2.11 2.13 - W17 1.50 Do. Y
100 490 30.8 10 56 198 2.47 3.53 - 24 1.33 Do. . 35‘,:
120 490 29.6 10 94 213 2.30 2.25 - .25 1.36 Do. s 3
140 495 28.5 11 63 198 2.50 3.14 - .26 1.38 Do. . '5%4
160 495 27.3 11 82 203 2.44 2,48 - .22 1.40 Do. . Z‘_)S
193 500 24.9 11 75 180 2.78 2.40 1,200 .22 1.31 Do. .2
194 -~ Weir Structure
4
200 350 23.9 7 65 162 2.16 2.49 - .22 1.33 Do. ! w:l‘d'
220 350 22.8 7 60 149 2,35 2.48 - .22 1.31 Do. A A
240 350 21.6 7 67 108 W24 1.61 - 16 1.24 Flat. f 139
260 350 20.7 7 65 139 2.52 2.13 - .19 1.30 Dune. s 1‘4“
280 350 19.9 8 64 164 2.14 2.56 - .23 1.32 Do. N ¢
-
300 350 19.0 8 71 160 2.19 2.25 - W24 1.3 Do. . \?\
320 350 18.1 9 82 163 2.15 1.99 - .19 1.37 Dune~Ripple. } M
340 350 17.0 10 107 172 2.04 1,61 - .21 1.31 Dune-Ripple. .:¢
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Table 6.--Continued
gw)_”_,uded_lj Bed Material
Water Water Water Mean Sediment - ; "
Sampling Discharge Surface Tempera~ Width Area Velocity Mean Concen Median Grada- Be:
Section Elevation ture B A v Depth tration Diameter tion Foru
(£e? per Ho T (fr) | (£ed) | (£ per D p su o
second) (ft) (°c) second) (fc) (mg/1) (mm)
April 1, 1965
0 180 36.9 12 157 112 1.61 0.71 - - - Dune.
20 180 35.2 12 100 114 1.58 1.14 - - - Do.
40 180 33.7 12 81 108 1.67 1.33 - - - Dune~Flat.
60 180 32.3 13 134 123 1,46 .92 - - - Flat-Dune.
80 180 30.8 13 103 122 1.48 1.18 - - - Do.
100 180 29.3 13 50 102 1,77 2.02 — - - Flat.
120 180 28.5 13 90 106 1.70 1.18 - - - Do.
140 180 27.3 13 58 106 1,70 1,83 — - —— Dune.
160 180 26.2 14 75 104 1.73 1.39 —— —-— -— Flat.
193 180 24.3 14 73 116 1.55 1.59 790 - - Do.
194 - Weir Structure
200 180 23.2 14 61 98 1.84 1.60 - - - Dune
220 180 22,1 15 58 96 1.88 1.65 — - - Do.
240 180 21.2 16 66 105 1.71 1.59 -— - - Do,
260 180 20.3 16 63 96 1.88 1.52 — - - Do.
280 180 19.3 17 62 107 1.68 1.72 - - - Flat-Dune
300 180 18.5 18 70 117 1,54 1.67 bd - - Flat.
320 180 17.6 18 80 114 1,58 1.42 - - -— Do.
340 180 16.7 18 105 114 1.58 1.08 — - - Do.
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Table 6.-~Continued

snded / Bed Material
Mean *Sediment

Water Water Water
Sampling Discharge Surface  Tempera- Width Area Velocity Mean Concen~ Median Grada- :::‘
Section Q Elevation ture B A v Depth tration Diameter tion

(£e3 per Ho 4 (ft) (£t2) | (fc per D c 50 o

second) (£c) (°c) second) | (£0) | (mg/1) (wm)

April 15-16, 1965
0o 1,000 38.4 12 162 462 2.16 2.85 - 0.23 1.54 Flat-Dune,

20 1,000 37.3 12 106 428 2.34 4.05 — .24 1.39 Dune.

40 1,000 36.0 12 89 385 2.60 4.33 - .23 1.35 Do.

60 1,000 34.3 13 139 424 2.36 3.04 - .23 1.34 Do.

80 990 33.0 13 111 31 3.18 2.80 - .18 1.26 Flat-Dune.
100 985 31.8 13 60 233 4,23 3.89 — .19 1.27 Flat.
120 985 31.0 13 99 358 2.75 3.62 - .27 1.42 Dune.
140 980 29.7 14 66 286 3.43 4.34 - .23 1.30 Flat~Dune.
160 960 28.1 14 83 269 3.57 3.24 - .20 1.27 Dune.
193 960 25.6 14 77 203 4.74 2.64 2,000 .18 1.26 Flat.
194 « Weir Structure
200 710 24.5 12 65 153 4.64 2.36 1,400 .19 1.35 Do.

220 715 23.3 12 61 157 4.55 2.58 - .18 1.31 Do.
240 715 22.2 12 68 181 3.95 2.64 - .18 1.35 Do.

260 715 21.3 13 65 182 3.93 2.80 — .19 1.34 Do.
280 715 20.3 13 64 188 3.80 2.9% — .18 1.30 Do.

300 ns 19.3 13 72 202 3.54 2.81 — .22 1.35 Flat-Dune.
320 715 18.3 14 83 190 3.7 2.29 — .17 1.29 Flat.
340 15 17.3 14 10 209 3.42 — .18 1.29 Do.

1.90

5
MG

LB
Oy
L6
M
.52

.35
Y

-35
26
-1

.zt
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Table 6.--Continued.
Suspendcd~y Bed Material
Water Water Water Mean Sediment : Bed
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada- e
Section Q Elevation ture B A v Depth tration Diameter tion Form
(ft3 per Ho T (fe) (£e2) | (ft per D c 50 ¢
second) (£t) (°c) second) (ft) (mg/1) (um)
April 29-30, 1965
[} 900 37.6 14 160 305 2.95 1.91 - - -— Dune,
20 900 36.6 14 105 243 3.70 2.31 - - - Do.
40 900 35.5 14 87 357 2.52 4,10 - - - Do.
60 900 34.1 14 139 336 2.68 2.42 - — - Do.
80 900 32.6 15 109 277 3.25 2.54 - - - Do.
100 900 31.5 15 59 310 2.90 5.25 - - - Do.
120 900 30.7 16 98 316 2.84 3.23 - - - Do,
140 900 29.1 16 64 191 4.71 2.99 - - -— Flat,
160 900 28.1 16 84 309 2.91 3.68 - - - Dune.
193 900 25.8 16 77 255 3.53 3.31 3,900 - - Do.
194 ~ Weir Structure.
200 740 25.0 14 66 239 3.10 3.62 3,200 - -= Do.
220 740 23.9 14 64 275 2.69 4.30 - - - Do.
240 740 22.7 14 68 280 2,64 4.12 - - - Do,
260 740 21.4 14 63 184 4,02 2.92 - - - Flat.
280 740 20.5 14 64 212 3.49 3.31 -— -— - Do.
300 740 19.5 14 72 196 3.78 2.72 - -— - Do.
320 740 18.7 14 83 212 3.49 2.55 - - - Do.
340 740 17.7 14 109 217 3.41 1.99 - -— - Do.
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Table 6,~Continued.

Suspende o Bed Material
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera- | Width | Area | Velocity Mean Concen— Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Forn
(£t3 per His T (ft) (££2) | (ft per D C 54 o
ggcoad) (ft) °c) second) (ft) (mg/1) (mm)
May 17-18, 1965
[} 835 37.9 - 160 365 2.28 2.28 - 0.18 1.40 Dune.
20 835 36.7 - 111 293 2,85 2,64 - .23 1.48 Dune~Flat.
40 835 35.5 - 88 316 2.64 3.59 - W27 1.48 Dune.
60 835 34.1 - 140 346 2.41 2,47 - .24 1.53 Flat-Dune,
80 835 32.% 21 110 265 3.15 2,41 - .26 1.77 Dune.
100 835 31.7 - 60 304 2,74 5.07 -- .23 1.36 Do.
120 835 30.8 - 100 320 2.61 3.20 3,500 .25 1.42 Do.
140 795 29.4 - 66 296 2,68 4,48 3,600 W24 1.56 Do.
160 795 28.3 — 84 325 2.44 3.87 - .24 1.39 Do.
193 795 26.0 — 79 292 2,72 3,70 el +29 1.70 Dune~Flat.
194 - Weir Structure
200 795 25.6 bl 68 308 2.58 4.53 - .23 1.46 Dune.
220 795 24.6 - 66 279 2.85 4,23 - .23 1,37 Flat.
240 795 23.% — 72 275 2.89 3.82 -— .22 1.34 Flat-Dune.
260 795 22.5 22 65 275 2.89 4.24 —— .28 1.66 Dune.
280 795 21.4 -— 67 289 2.75 4.32 - W25 1.39 Dune~Flat.,
300 795 20.3 -— 74 304 2.61 4,11 - .38 1.52 Dune.
320 795 19.1 - 84 391 2.03 4.65 - .24 1.42 bo,
340 795 17.9 - 111 290 2,74 2.61 — .20 1.40 Ba.

‘.l?a!
b
23
.14
=%

. 3%
LT
LB

-

F
LET
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Table 6.-~ Continued

Suspended—L Bed Material
Water Water Water Mean sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada~- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Form
(£t3 per Ho T (fe) | (e | (ft per D s dg, 6
second) (ft) (°c) second) (ft) (mg/1) (mm)
May 27-28, 1965
0 1,170 37.6 18 162 399 2.94 2.46 4,500 0.23 1.36 Dune.
20 1,170 37.0 18 106 354 3.31 3.3 2,620 .25 1.38 Do.
40 1,170 35.6 19 89 299 3.92 3.36 2,640 .26 1.39 Transition.
60 1,170 34.3 19 140 374 3.13 2.67 3,430 .21 1.37 Dune.
80 1,170 33.3 19 112 368 3.18 3,28 2,530 .14 1.35 Do.
100 1,170 32,2 19 62 406 2.88 6.55 2,410 .29 1.62 Do,
120 1,170 1.1 21 99 351 3.34 3.55 3,150 .26 1.44 Do.
140 1,170 30.0 21 68 327 3.58 4.81 2,470 W24 1.50 Dune-Flat.
160 1,170 28.7 21 85 377 3.10 4.43 2,650 .23 1.42 Flat-Dune.
193 1,170 26.5 21 81 355 3.30 4.38 3,810 .25 1.38 Dune-Flat.
194 - Weir Structure
200 1,090 25.9 18 70 295 3.70 4,22 3,150 .23 1.64 Transition.
220 1,090 24.8 18 67 343 3.18 5.12 2,910 .19 1.69 Dune.
240 1,090 23.6 18 71 276 3.95 3.89 3,110 .23 1.30 Transition.
260 1,090 22.4 18 64 301 3.62 4.71 3,260 .20 1.45 Dune.
280 1,090 21.2 18 66 313 3.48 4.74 3,230 W24 1.49 Do,
300 1,090 20.0 18 73 273 3.99 3.74 3,330 .18 1.39 Transition
320 1,090 18.6 18 82 245 4.45 2.99 3,080 .18 1.29 Flat.
340 1,090 17.6 18 110 281 3.88 2.56 2,890 .19 1.31 Do.
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Table 6.~~ Continued.

i/ Bed Material
: gt
Water Water Water Mean s;zgi;ﬁzt
Sampling Discharge Surface Tempera~- Width Area Velocity Mean Concen- Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Fornm
(€23 per Hu T (ge) | (££2) | (fe per D ps d;, o
second) (ft) (°c) second) (ft) (wg/1) (mm)
June 10-11, 1965
0 720 38.0 17 159 313 2.30 1.97 - - - Dune.
20 720 36.7 17 105 306 2.35 2.91 - - - Do.
40 720 35.4 17 89 288 2.50 3.24 - - - Do,
60 720 33.9 17 138 303 2.38 2.20 - - -~ Do
80 720 32.6 17 110 268 2.68 2.44 - o - Dune-Flat.
100 720 31.1 17 57 183 3.93 3,21 -— - - Flat.
120 720 30.4 17 98 264 2.72 2.70 -— - - Dune~Flat.
140 720 29.1 17 64 231 3.12 3.61 - - - Dune.
160 720 27.9 17 83 274 2,62 3.30 ~— - - Do.
193 720 25.7 18 71 273 2.64 3.55 2,200 - - Do.
194 ~ Weir Structure
200 685 25.0 16 66 248 2.76 3.76 2,500 0.24 1.37 Flat-Dune.
220 685 24.0 16 64 303 2.26 4.74 —— .24 1.37 Dune,
240 685 22.7 17 69 254 2,70 3.69 -— .24 1.40 Dune-Flat,
260 685 21.4 17 64 179 3.82 2.80 — .18 1.28 Flat.
280 685 20.4 17 65 265 2.58 4.08 - .26 1.38 Dune.
300 685 19.4 18 72 258 2.66 3.59 - .23 1.33 Do.
320 685 18.0 18 81 277 2.47 3.43 - .26 1.40 Do.
340 685 17.1 19 108 313 2.18 2.90 - .24 1.41 Do.

YA
Y
.35

37
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Table 6.-- Continued.

Suspcnded-x-/ Bed Material
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera~ Width Area Velocity Mean Concen- Median Grada~ Bed
Section Q Elevation ture B A v Depth tration Diameter tion Forn
(£t3 per Hw T (ft) (££2) | (ft per D p 50 o
second) (ft) (°c) second) (fe) (mg/1) ()
June 24-25, 1965
0 1,140 38.7 - 163 419 2,72 2.57 - 0.24 1.36 Dune.
20 1,160 37.3 - 106 411 2.82 3.88 - .24 1.45 Do.
40 1,160 35.9 - 89 346 3.35 3.89 - .23 1.43 Do.
60 1,170 34.5 - 140 393 2.98 2.81 - .20 1,36 Do.
80 1,180 33.3 - 112 385 3.06 3.44 - .20 1.40 Do.
100 1,320 32.2 - 62 346 3.82 5.58 - .21 1.45 Do.
120 1,330 31.3 20 100 407 3.27 4.07 - 24 1.36 Dune-Flat.
140 1,330 29.9 - 69 287 4.63 4,16 - .18 1.30 Flat.
160 1,310 28.8 - 85 333 3.93 3.92 - .24 1.44 Dune.
193 1,240 26.6 -— 81 361 3.43 4.45 2,800 .30 1.727 Flat.
194 - Weir Structure
200 1,000 25.8 - 68 325 3.08 4.78 2,800 .25 1.43 Dune.
220 1,000 24.7 - 67 272 3.68 4.06 - .22 1.39 Flat~Dune.
240 1,000 23.5 - 70 307 3.26 4.39 - W24 1.48 Dune.
260 1,000 22,4 21 66 320 3.12 4.85 - .26 1.50 Do.
280 1,000 21.2 - 66 304 3.29 4.61 - .23 1.54 Flat-Dune.
300 1,000 20.0 -— 72 317 3.15 4.40 - .26 1.46 Dune-Flat.
320 1,000 18.8 - 83 318 3.14 3.83 - .22 1.35 Flat.
340 1,000 17.5 - 110 336 2.98 3.06 _— .24 1.48 Dune.

ek
¢ 3\
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Table 6.-- Continued.

1/ Bed Material
Water Water Water Mean S;Zg:‘::x
Sampling Discharge Surface Tempera~ Width Area Velocity Mean Concen— Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Form
(ft? per Ho T (£t) | (ft?) | (ft per D p su o
second) (fr) (°c) second) (ft) (mg/1) (mm)
July 22, 1965
0 1,060 38.0 26 164 380 2.79 2.32 - 0.21 1.34 Dune. X
20 1,060 37.6 26 106 354 2.99 3.34 - .21 1.34 Do. Al
40 1,060 35.9 26 89 234 4.53 2.63 - .18 1.28 Flat. v‘*‘i‘
60 1,060 34.4 26 140 252 4.21 1.80 - .17 1.36 Do. 2
80 1,060 33.3 27 112 406 2,61 3.63 - .18 1.45 Dune. 29
100 1,060 32.0 27 60 290 3.66 4.83 - W22 1.47 Flat-Dune. J%
120 1,060 31.0 27 99 316 3.35 3.19 - .23 1.42 Do. ‘,1{
140 1,060 29.9 27 68 294 3.61 4.32 - .25 1.49 Dune. -b!
160 1,060 28.6 27 85 322 3.29 3.79 -— .28 1.48 Do. '56'5
193 1,060 26.3 27 81 347 3.05 4,28 960 .26 1,52 Do. '
194 - Weir Structure
200 1,060 25.9 27 68 306 3.46 4.50 - .24 1.36 Do. -t
220 1,060 24,7 27 68 315 3.37 4.63 — .24 1.32 Do. e
240 1,060 23.5 27 70 228 4.65 3.26 - .22 1.29 Flat. L%
260 1,060 22,3 27 65 322 3.29 4.95 - .20 1.39 Dune. ' 69',
280 1,060 20.9 27 67 286 3.71 4.27 - .26 1.34 Do. XA
300 1,060 19.7 27 73 3146 3.38 4.30 - .28 1.57 Do. ' "?5,_,7
320 1,060 18.2 27 82 334 3.17 4.07 -— .26 1.50 Do. ' (
340 1,060 16.5 27 108 288 3.68 2,67 -— .22 1.34 Transition, R
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Table .-~ Continued.

i/ Bod Material
Suspended—
ater Water Vater Mean Sonimont
Sampling Discharge Surface Tempera~ Width Area Velocity Mean Concen- Median Grada~- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Form
(£e? per Hu T (£t) (£e2) | (ft per D p su o
second) (fe) (°c) second) (ft) (mg/1) (mm)
August 25, 1965
0 127 38.1 26 124 82.9 1.53 0.67 - 0.20 1.39 Flat. 0‘{7
20 127 35.8 26 103 84.3 1.51 .82 - .20 1.39 Do. 13
40 127 36.2 26 84 84.1 1.51 1.00 - .18 1.60 Do. , 010
60 127 32.9 26 137 88.5 1,44 .64 - .21 1.35 Do. L6435
80 127 1.2 28 107 78.9 1,61 74 - .20 1.27 Do. ,0‘55
100 127 29.6 28 53 77.5 1.64 1.46 - .20 1.34 Do. M 5
120 127 28.5 28 91 48,7 2.61 .54 - .18 1.32 Do. ' 1)(’4
140 127 26.7 29 59 88.7 1.43 1.50 - 24 1.64 Do. ' 04
160 127 25.8 29 76 81.8 1.55 1.08 - .18 1.30 Do. Lo
193 127 24.1 29 % 133.0 0.95 1.80 2,400 - - Do. .00
194 - Weir Structure
200 127 22.0 29 58 78.9 1,61 1.37 - .27 1.37 Do. (DW
220 127 20.9 29 56 75.8  1.68 1.34 - .25 1.42 Do. O?f;
240 127 19.6 29 55 76.0 1,67 1.38 -— .24 1.60 Do. qu
260 127 18.6 29 62 1.7 1.77 1.15 - .25 1.36 Do. '
280 127 17.6 29 60 82.8 1.53 1.39 - .20 1.58 Do. 0T
7
300 127 16.8 29 68 84.5 1.50 1.23 — .22 1.42 Do. ":J(JS‘)‘
320 127 15.8 29 78 80.2 1.58 1.03 - .23 1.42 Do. A1
340 127 14.5 29 103 79.8 1.59 77 — .24 1.42 Do. ,©
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Table 6.~ Continued.

Sus 1/ Bed Material
uspended
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera=~ Width Areca Velocity Mean Concen- Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Forw
(£t? per Ho T (ft) (fe2) | (ft per D ¢ 50 o
second) (fr) (°c) second) (£¢) (mg/1) (mm)
September 23, 1965
0 160 38.2 18 86 108.5 1.47 1.27 - 0.18 1.41 Dune. . ol
20 160 36.5 18 105 95.2 1.68 .91 - .18 1.34 Dune-Ripple. .0 s0
40 160 34,8 18 88 96.4 1.66 1.10 - .19 1.32 Ripple. , 081
60 160 33.1 18 138 108.5 1.47 .79 - .20 1.35 Do. R 03{
80 160 31.5 18 107 99.1 1.61 .93 - .22 1.34 Ripple-Dune. ,O04F
e
100 160 30.0 19 54 90.8 1.76 1.67 -— W19 1.31 Do. . oqsg,
120 160 28.8 19 92 98,0 1.63 1.07 - .18 1.32 Ripple . Oe &
140 160 27.3 19 61 95.4 1.68 1.56 - .20 1.41 Dune .0 e
160 160 26.1 19 78 1015  1.58 1.30 - .16 1.44 Do. Ob
193 160 24,2 20 75 116,8 1.37 1.56 1,200 .13 1.59 -
194 - Weir Structure
03¢
200 160 22.2 20 59 87.5 1.83 1,48 — .25 1.32 Dune Y oq\
220 160 21.0 20 57 B88.9 1.80 1.56 - 24 1.43 Do. ¢ %
240 160 19.8 20 66 87.2 1.83 1,32 —-— .25 1,48 Do. 0 |
260 160 18.8 21 64 89.8 1.78 1.40 - .27 1.43 Do. r 0?4
280 160 17.8 20 60 9.2  1.66 1.59 — .21 1.55 Ripple. .05
P
300 160 17.6 20 69 100.6 1.59 1.46 - .22 1.43 Do. e
320 160 16.1 20 79 102.2 1.56 1.29 - .22 1.38 Do. . 06
340 160 14.9 20 106 127.2 1.26 1.20 - Ripple-Flat. .644

.26 1.62
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Table 6.-<Continued.

. "y Bed Material
Water Water Water Mean g:‘:’g::ﬁ;‘:
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Form
(£t3 per Hw T (fe) (£t2) | (£t per D Cc 54 [
second) (ft) (°c) second) (ft) (mg/1) (mm)
October 28-29, 1965
20 520 36.9 14 105 144 3.62 1.37 - 0.17 1.33 Flat ,’Ll}
40 520 35.4 15 89 151 3.45 1.69 - .16 1.35 Do. ,2°
60 520 33.7 16 140 154 3.38 1.10 -— .16 1.38 Do. Ao
80 520 32.3 16 109 150 3.47 1.38 - .16 1.30 Do. 2l
100 520 30.7 16 55 128 4.07 2.32 -— .18 1.33 Do. . 'ﬁ‘{
120 520 29.6 16 94 155 3.36 1.65 - .18 1.40 Do. v
140 520 28.3 16 63 135 3.85 2,15 - .15 1.35 Do. . K4
160 520 27.1 16 81 150 3.46 1.85 - .16 1.30 Do. A S
193 520 24.9 16 77 150 3.48 1.94 - .16 1.42 Do. .24
1,200
194 - Weir Structure
1,100 23
200 520 23.9 16 62 134 3.89 2.15 - .17 1.41 Do. .
220 520 22.8 16 62 134 3.88 2.16 - .17 1.30 Do, RS
240 500 21.4 1 67 169 2.96 2.52 —~ .19 1.40 Dune. 5
260 500 20.5 11 66 199 2.51 3.02 — .24 1.44 Do. Ll
280 500 19.4 11 64 188 2.66 2.9 - .22 1.45 Do. L1l
300 500 18.3 11 70 193 2.59% 2.76 - .24 1.44 Do. -y
320 500 17.1 11 81 201 2.49 2.48 — .22 1.38 Do. . d
340 520 16.1 16 107 234 2.22 2,19 - .23 1.48 Do, 2
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Table 6.~ Continued,

i/ Bed Material
Water Water Water Mean s;:ge;::g
Sampling Discharge Surface Tempera~ Width Area Velocity Mean Concen~ Median Grada~- Bed
Section Q Elevation ture B A v Depth tration . Diameter tion Form
(£t per Hu T (fe) | (fe2) | (£t per D p 50 ¢
second) (ft) (°c) second) (ft) (mg/1) ()
November 9«10, 1965
20 1,490 37.9 12 107 388 3.84 3.63 - 0.28 1.49 Dune-~Flat.
40 1,490 36.3 12 90 292 5.10 3.24 - .21 1.42 Flat.
60 1,490 35.1 12 140 309 4,82 2.21 - .18 1.33 Do.
80 1,490 33.8 12 114 305 4.89 2.68 - .19 1.37 Do.
100 1,490 32.2 13 61 264 3.64 4.33 - .23 1.44 Do.
120 1,490 31.1 13 100 292 5.10 2.92 - .18 1.46 Do.
140 1,490 29.8 13 68 266 5.60 3.91 -— .20 1.47 Do.
160 1,490 28.6 13 85 291 5.12 3.42 - .20 1.40 Do.
193 1,490 26.1 13 80 280 5.32 3.50 - .19 1.34 Do.
3,300
194 ~ Weir Structure
3,200

200 1,490 25.3 13 68 260 5.73 3.82 - .20 1.53 Do.
220 1,490 24.2 13 65 260 5.73 4.00 - .19 1.32 Do.
240 1,490 23.0 13 69 269 5.54 3.90 - .23 1.36 Do.
260 1,490 21.8 10 67 280 5.32 4.18 - .20 1.29 Do.
280 1,490 20.5 10 66 277 5.38 4.20 - .22 1.45 Do.
300 1,490 19.3 10 72 27¢ 5.52 3.75 - .19 1.35 Do.
320 1,490 18.1 10 83 270 5.52 3.25 - .19 1.37 Do.
340 1,490 17.0 10 109 298 5.00 2.73 -_— .18 1.37 Do.
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Table 6.~- Continued.

Suspendedy Bed Material
Water Water Water Mean Sediment Median Groda- Bed
Sampling | Discharge Surface Tempera- | Width | Area | Velocity D“ei‘: Concen~ Di:meter cion Form
Section Q Elevation ture B A_ ) v ep tration " s
' (£t3 per Hw T (fr) | (fe2) | (fr per D c Py
second) (ft) °c) second) (fe) (mg/1)
November 30, 1965
194 - Weir Structure 4,500
200 1,250 24.6 - 67 24/’0 5.12 3.64 - :: :: F;:t.
220 1,250 23.5 - 64 253 4.94 3.95 - - - Do
240 1,250 22.5 - 68 251 4,98 3.69 - “'- - Do.
260 1,250 21.4 - 65 251 4.97 3.87 - - - DO’
280 1,250 20.3 - 66 251 4.97 3.81 - - - .
- — — Do.
300 1,250 19.2 - 72 245 5.10 3.40 -
320 1,250 18.1 - 82 243 5.14 2.97 - - - go.
340 1,250 17.0 - 109 270 4.62 2.48 - - - 0.
January 4-5, 1966
0 1,130 38.2 2 160 256 4.42 1.60 - 0.18 1.36 Flat. ﬁ
20 1,130 36.7 2 105 247 4.58 2.35 - .18 1.46 Do. A
40 1,130 35.2 2 88 233 4.85 2.65 — .19 1.47 Do. &
60 1,130 33.9 2 140 257 4.40 1.84 - .19 1.40 Do. .3
80 1,130 32.8 3 110 250 4.52 2.27 - .19 1.40  Standing Waves. Al
100 1,130 31.3 3 58 221 5.11 3.81 - .21 1.51 Do. 19
120 1,130 30.2 3 98 249 4.55 2.54 -- 17 1.44 Flat, M
140 1,130 29.1 3 66 229 4.94 3.47 - .20 1.50 Do. .6?4
160 1,130 28.0 3 84 249 4.55 2.96 - .19 1.44 Do. A
193 1,130 25.8 3 80 243 4.65 3.04 - .18 1.38 Do. .9
4,200
194 - Weir Structure
3,800 LMY
200 1,000 23.9 1 68 221 4.52 3.25 - .24 1.60 Do. 52
220 1,000 22.9 1 62 225 4.44 3.63 - .22 1.51 Do. ‘g
240 1,000 21.8 1 67 221 4.52 3.30 - .20 1.53 Do. A
260 1,000 20.7 1 64 220 4.55 3.44 - .20 1.48 Do. g
280 1,000 19.6 1 63 230 4.35 3.65 - .19 1.42 Do. ok
300 1,000 18.6 1 71 222 4.50 3.13 - 17 1.42 Do. : ,,f:
320 1,000 17.6 1 81 228 4.39 2.81 - .18 1.41 Do. ",
340 1,000 16.5 1 107 256 3.91 2.39 — .18 1.52 Do. , 39
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Table 6,-- Continued.

Suspendedl/ Bed Material
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada~ Bed
Section Elevation ture B A v Depth tration Diameter tion Form
(£t3 per Hu T (fr)y | (fe2) | (ft per D p su o
second) (ft) °c) second) (fr) (mg/1) (mm)
February 16, 1966
20 820 36.4 2 105 206 3.98 1.96 - 0.17 1.36 Flat. - Zi
40 820 35.1 2 88 199 4.12 2.26 - .18 1.40 Do. D
60 820 33.7 2 140 209 3.92 1.49 -~ .16 1.32 Do. . H,)
80 820 32.5 2 111 208 3.94 1.87 - .17 1.33 Do. .z
100 820 31.1 2 58 182 4.50 3.16 - .19 1.35 Do. 4>
120 820 30.1 2 97 198 4.14 2.04 - .16 1.36 Do. . a
140 820 28.8 3 66 183 4,48 2,77 - .17 1.33 Do. Il
160 820 27.6 4 83 185 4.20 2.35 - .18 1.36 Do. -1
193 820 25.4 4 78 195 4.20 2.50 - .19 1.47 Do. 2
2,100
194 - Weir Structure
200 820 23.9 4 63 182 4,50 2.89 - .17 1.38 Do. '1'2,
220 820 22.7 4 62 178 4.60 2,87 - .20 1.41 Do. '
240 820 21.7 4 67 193 4.25 2,88 - .20 1.52 Do. , 3
260 820 20.6 4 66 190 4,31 2.88 - .17 1.38 Do. . 40
280 820 19.6 4 64 198 4.14 3.09 - .18 1.44 Do. A
300 820 18.6 4 72 191 4.30 2.65 - .18 1.40 Do. 3
320 820 17.6 5 82 197 4.16 2,40 - .16 1.33 Do. i
340 820 16.7 5 109 220 3.72 2.02 - .16 1.39 Do. 2
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Table 6,-= Continued.

Suspendedl/ Bed Material
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada~ Bed
Section Q Elevation ture B A v Depth tration Diameter tion Forn
(£t3 per Huw T (fe) (ft?) (ft per D c 50 4
second) (ft) (°c) second) (ft) (mg/1) (mm)
March 8, 1966

20 600 35.4 8 107 175 3.42 1.64 - 0.18 1.40 Flat. . ":'

40 600 35.0 8 89 173 3.47 1.94 - .18 1.38 Do. )

60 600 33.4 8 140 196 3.07 1.40 - .18 1.35 Do. 3

80 600 32.2 9 109 165 3.64 1.51 - .17 1.36 Do. .2t
100 600 30.7 9 56 147 4.09 2.62 - .22 1.53 Do. %
120 600 29.6 9 94 173 3.46 1.84 —-— W17 1.34 Do. "“$
140 600 28.4 9 64 149 4,03 2,33 - .19 1.40 Do. . E
160 600 27.3 9 82 168 3.56 2.05 - .18 1.44 po. .8
193 600 25.1 10 78 174 3.45 2.23 -— .18 1.45 Do. RS

1,800

194 - Weir Structure
200 600 23,5 11 63 148 4.07 2.34 - .18 1.40 Do, ’?3)
220 600 22,5 11 61 159 3.77 2.61 - .21 1.47 Do, ‘a,q
240 600 21.5 11 66 164 3.66 2.48 - .22 1.52 Do. Y
260 600 20.4 11 65 157 3.81 2.42 - .18 1.44 Do. A q
280 600 19.5 12 64 175 3.43 2.73 - .19 1.51 Do. >
300 600 18.5 12 72 170 3.54 2.36 - .19 1.42 Do. v \
320 600 17.6 12 82 176 3.40 2,15 - .16 1.28 Do. ‘ <
340 600 16.5 12 109 193 3.12 1.77 - .16 1.34 Do. X



Table 6,--Continued,

291

i/ Bed Material
Water Water Water Mean nggfgizi
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen~ Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Foru
(3 per Hw T (fc) (£t2) | (ft per D ¢ 50 o
second) (ft) (°c) * second) (ft) (mg/1) (um)
March 31, 1966
(1] 1,180 38.4 14 163 373 3.16 2.29% - 0.19 1.39 Dune-Flat. 'ZL
60 1,210 35.2 14 140 349 3.47 2.49 - .26 1.44 Dune. i
80 1,260 33.6 16 114 346 3.64 3.04 - .21 1.31 Dune-Flat. o
120 1,280 31.0 16 103 299 4.28 2.90 - .18 1,52 Flat-Dune. ,
160 1,310 28.5 16 86 294 4,45 3.42 - .23 1.57 Flat. -5
193 1,330 26.1 16 81 290 4.58 3.58 - .23 1.48 Do. 39
3,700
194 ~ Weir Structure
200 1,350 25.1 17 68 268 5.04 3.94 - .21 1.44 Do. S
220 1,350 24.0 17 65 251 5.38 3.86 - .20 1.41 Do. ¥
240 1,350 22.8 17 68 273 4,95 4.01 - ' .18 1.41 Do. LM
260 1,350 21.7 17 67 279 4.84 4.16 - .21 1.51 Do. =
280 1,350 20.4 17 66 267 5.05 4,04 - .19 1.57 Do. e
300 1,350 19.2 17 73 262 5.15 3.59 - .19 1.47 Do. *":‘\
320 1,350 17.8 17 83 262 5.15 3.16 - .18 1.34 Do. " A

340 1,350 16.7 18 109 280 4,82 2.57 - .17 1.38 Do.
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Table 6.-- Continued.

Suspendedy Bed Material
Water Water Water Mean Sediment -
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Forn
(ft3 per Hw T (fe) (£t2) | (ft per D ¢ 50 o
second) (ft) (°c) second) (ft) (mg/1) (am)
May 12, 1966
0o 1,050 38.2 16 161 392 2.68 2,43 - 0.19 1.32 Dune. - Z‘bq

20 1,050 36.8 17 107 244 4.30 2.28 - .18 1.28 Flat. ’5,

40 1,050 35.7 17 89 37 2.83 4,17 - .25 1.47 Dune. , He

60 1,050 34,1 17 140 259 4.05 1.85 - .16 1,33 Flat. .24

80 1,050 33.0 18 113 269 3.90 2.38 - .18 1.37 Do. e
100 1,050 31.6 18 59 211 4.98 3.58 — .19 1.40 Do. s 30
120 1,050 30.8 18 104 356 2.95 3.42 - .22 1.43 Dune. 3'ﬁ
140 1,050 29.6 18 69 308 3.41 4,46 -— 24 1.47 Do. ":\1
160 1,050 28.4 18 85 347 3.03 4.08 - .26 1.44 Do. ‘
193 1,050 25.8 18 80 230 4.57 2.88 - .22 1.31 Flat-Dune. %'

1,500

194 - Weir Structure.
200 1,050 25.0 18 67 232 4,53 3.46 - .19 1.38 Flat. -‘:‘9
240 1,050 22.5 18 69 224 4.69 3.25 -— W17 1.36 Do. e
260 1,050 21.8 18 66 325 3.23 4.92 - .32 1.92 Dune. @£
280 1,050 20.6 18 69 330 3.18 4.78 - .27 1.62 Do. .51
300 . 1,050 19.3 18 73 338 3.11 4.63 —— .25 1.49 Do. .2
320 1,050 18.1 18 83 335 3.13 4.04 - .28 1.79 Do. ,qj‘
340 1,050 16.8 19 110 377 2.79 3.43 - .24 1.87 Do. 3



o1

Table 6.-- Continued,

Suspended ~ Bed Material
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen- Median Grada~- Bed
Section Q Elevation ture B A v Depth tration Diameter tion Form
(£t3 per Hw T (ft) (£e?) | (fc per D c $u G
second) (fc) (°c) second) (ft) (mg/1) {mm)
June 14, 1966 g
20 250 35.4 24 102 134 1.87 1.31 - 0.21 1.50 Dune. ' 0\%’
40 250 34.0 24 85 144 1.74 1.69 - .20 1.52 Do. . "L
60 250 33.1 24 138 141 1.77 1.02 - .24 1.34 Do. v"gq 2z
80 250 1.6 24 108 144 1,74 1.33 - 24 1.38 Do.
100 250 29.9 24 53 139 1.80 2.62 - .16 1.32 Flat. ' \31(5
120 250 28.7 25 95 132 1.89 1.39 - .18 1.57 Dune. L
140 250 27.2 27 62 130 1.92 2.10 - .24 1.54 Do. Hf;
160 250 26.0 27 78 129 1.94 1.65 - .26 1.54 Do. , v
193 250 24.5 27 77 157 1.59 2.04 - .23 1.34 Do. e
1,100
194 -~ Weir Structure 4
200 250 23.1 27 64 129 1.94 2.02 - .24 1.45 Do. .
220 250 21.6 27 62 82 3.05 1.32 - W17 1.28 Flat. . '(‘}
240 250 20.1 27 66 8s 2.94 1.29 — W17 1.27 Do. 2
260 250 19.0 26 65 127 1.97 1.95 - W23 1.50 Dune. f‘;
280 250 17.8 26 63 134 1.87 2.13 - W22 1.60 Do. ’
300 250 16.9 26 70 147 1.70 2.10 - .23 1.54 Ripple. - ‘,\,
320 250 16.4 26 79 170 1.47 2.15 - .28 1.63 Do. S
340 250 15.4 26 107 142 1.76 1.33 - .21 1.27 Do. 0?
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Table 6.~~Continued

Suspende dl[ Bed Material
Water Water Water Mean Sediment
Sampling Discharge Surface Tempera- Width Area Velocity Mean Concen~ Median Greda- Bed
Section Q Elevation ture B A \' Depth tration Diameter tion Forn
(£¢3 per Ho T (ft) | (£e?) | (ft per D c su o
second) (fr) (°c) second) (ft) (mg/1) (mm)
May 23, 1968
134
0 815 38.1 17 156 358 2.28 2.29 - 0.23 1.90 Dune 24
20 815 36.9 17 106 326 2,50 3.08 - W27 1.38 Do. 35
40 815 35.8 18 89 336 2.42 3.78 - .25 1.37 Do. ¢
80 815 33.0 18 11 312 2.61 2.81 -- .24 1.33 Do. C
100 815 31.7 18 59 180 4.53 3.05 - .18 1.23 Flat. 95
120 815 30.6 18 93 330 2.46 3.55 - .26 1.63 Dune. -*7
140 815 29.6 18 67 279 2.92 4.17 - .25 1.46 Do. Ao
160 815 28.4 18 86 298 2.73 3.47 - .23 1.36 Do. ’i?
193 815 26.0 18 80 281 2.90 3.51 _— .25 1.47 Do. 53
3,800
194 - Weir Structure
200 885 - 19 70 314 2.82 4,48 - .24 1.36 Do. '42,
220 885 24.6 19 69 301 2.94 4,36 - .24 1.40 Do. . ?50
240 885 23.1 20 68 301 2.94 4.43 - .25 1.53 Do. (SD
260 885 21.9 20 69 250 3.54 3.63 - .22 1.36 Do. *
280 885 20.8 20 69 302 2.93 4,37 - .27 1.65 Do. P
300 885 19.6 20 72 321 2.76 4.46 - .24 1.41 Do. A%
340 885 17.1 20 109 326 2.71 2.99 - .25 1.45 Do. )
l/Prim‘ to October 1, 1965, the concentration listed is the measured suspended concentration at the section. Following October 1,

1965, the concentration listed is the total concentration measured at the weir, section 194.
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Table 7.--Summary of average values for stream flow and sediment data, Rlo Grande conveyance channel near Bernardo, N. Mex.

| Water | Water Mean Water | Water Bed Material Suspendedy

! Discharge | Reach | Surface [ Depth Mean ‘ Surface | Tempera~ | Median Fail Grada~- | Dominant Sediment Manning C/f-g—
Date i Q 1 Length | Width | of flow | Velocity | Slope ture Diameter | Velocity | tiom Bed Concentration n

(ft? per| (ft) B v s _ T dsg w ] Form c
second) (fe) (fps) (x10°")| (°¢) (mm) (fps) (mg/1)

Aug. 25, 1965 127 19,700 91 0.93 1.50 7.4 27 0.20 0.089 1.40 Flac. 2,500 0.026 10.1
Aug. 25 127 14,000 68 1.16 1.61 5.4 29 W24 .115 1.45 Do. 2,500 024 11.3
Sept. 23 160 14,000 70 1.39 1.64 5.2 20 .24 .103 1.46  Dune. 1,180 .026 10.8
April 1 180 19,700 92 1.21 1.62 6.6 13 - - - Transition 790 027 10.1
April 1 180 14,000 71 1.49 1.70 4.7 17 - - - Dune. 790 .025 11.3
June 14, 1966 250 17,300 89 1.56 1.80 6.4 26 .22 .098 1.45 Do. 1,100 .028 10.0
Mar. 19, 1965 350 14,000 73 2.08 2.30 4.9 8 .21 063 1.32 Do. 1,200 023 12.7
Mar. 18 485 19,700 96 2.22 2,28 6.6 10 .23 .082 1.42 Do. 1,200 .028  10.5
Oct., 29 500 8,000 70 2.71 2.63 5.4 10 .22 077 1.42 Do. 1,100 026 1201
Oct, 28 520 16,000 92 1.62 3.56 7.0 15 .16 .053 1.35 Flac. 1,200 015 18.6
Feb, 18 540 19,700 90 1.96 3.08 6.3 6 .22 .072 1.33 Transitiom 1,300 019 15.4
Feb. 19 540 14,000 73 2.12 3.48 4.8 7 .18 053 1.27 Flat. 1,300 015 19.2
Jan. 9 580 12,000 112 1.96 2.64 6.9 - - - - Dune. 1,600 023 12.6
Mar. 4 590 19,700 92 2.30 2.78 6.3 4 - - — Transition. 2,300 .023  12.9
Mar. 5 590 14,000 72 2.38 3.45 4.8 5 - - - Flat. 2,300 017 18.0
Mar. 8, 1966 600 13,300 89 1.89 3.57 6.5 9 .18 .056 1.41 Do. 1,800 .016 18.0
Mar. 8 600 - 14,000 73 2.30 3.57 5.0 11 .19 .064 1.42 Do. 1,800 016 18.6
Jan. 15, 1965 615 14,000 77 2.26 3.53 4.6 8 - - - Do. 2,300 .Qle  19.2
Jan. 15 625 19,700 9% 1.86 3.40 6.4 8 - - -— Do. 2,300 017 17.4
June 11 685 14,000 74 3.54 2.61 5.6 17 .24 .098 1.37 Dune. 2,500 .031  10.3
April 16 715 14,000 74 2.47 3.91 5.1 13 +19 066 1.32 TFlat. 1,400 016 19.4
June 10 720 19,700 98 2.76 2.67 6.4 17 - - - Dune. 2,200 028 11.2
April 3C 740 8,000 78 2.62 3.63 4.6 4 -— - -— Flat. 3,200 017 13.4
May 17 795 14,000 76 3.96 2.64 5.5 19 W25 .107 1.44 Dune. 3,600 .033  10.0
May 23, 1968 815 19,700 94 3.19 2.72 6.2 18 .24 .100 1.46 Do. 3,800 .029  10.9
Feb. 16, 1966 820 17,300 92 2.14 4.16 6.4 2 17 044 1.37 Flat. 2,100 .015  19.8
Feb. 16 820 14,000 73 2.66 4.23 5.1 4 .18 051 1.41 Deo. 2,100 .015 20,2
May 17, 1965 835 12,400 110 2.87 2.64- 6.1 17 .24 .098 1.49 Dune. 3,600 028  11.1
May 23, 1968 885 10,000 &9 4.32 2.97 6.2 19 .24 .100 1.45 Do. 3,800 033 10.0
April 29 900 19,700 98 2.96 3.10 6.0 15 - - - Do. 3,900 024 13,0



L91

Table 7.~-Continucd.

Date

Apr. 15, 1965
June 25

Jan. 5

May 12

May 12

July 22
July 22

May 27

Jan. &4, 1966
May 28, 1965

Nov. 30

Mar. 31, 1966
Nov. 9. 1965

Nov. 10, 1965

i
1]

Water

iDischarge

!
]
i

Q
(£t per |

second)

980
1,000
1,000
1,050
1,050

1,060
1,060
1,090
1,130
1,170

1,250
1,350
1,490
1,490

i

! Water
Reach . Surface
Length ' Width
(fe) B
| )

19,700 99
14,000 75
14,000 73
19,700 101
14,000 75
15,300 100
14,000 75
14,000 75
19,700 99
15,300 94
17,300

14,000 74
14,000 75
15,300 94
14,000 75

§, Mean
Depth

i

3.39
4.16
3.14
2.96
4,12

3,20
3.99
3.88
2.45
3.80

3.39
3.37
3.18
3.64

Mean

v
‘ (tps)

2.92
3.21
4.37
3.51
3.40

| Water
I's

ture
Cos. T
| k1™ (00
13
22
3
18
18

27
27
18

4
19

LadE O - I VI 8 NN OO

R -

3
17
13
10

[ RN AV
. .
Qeow

.

I Water
urface | Tempera~
- of flow |Velocity ! Slope ,

| Bed Material
Median | Fall

1 Diameter ' Velocity!

dsg
(mm)

0.22
.24
.20
.21
.24

.22
W24
.21
.19
.23

.19
.21
.20

i

!

w

(fps) j

0.082
.108
.058
.082
.098

.100
L1135
.082
.035
.095

071
.077
.067

Grada~

tion
o

1.34
1.45
1.49
1.38
1.63

1.42
1.40
1.44
1.44
1.43

1.44
1.41
1.38

Suspendedlj

Dominant | Sediment Manaing | €/V g

Bed Concentration n

Form

IS . 2> .
Dune. 2,000 0.029 10.9
Do. 2,800 .029 11.4
Flat, 3,800 .017 19.2
Transition. 1,500 022 14.3
Dune. 1,500 .028 11.9
Transition. 1,900 .025 12.9
Dune. 1,900 027 12,1
Do, 3,100 .024 i3.8
Flat. 4,200 015 20.7
Dune. 2,900 027 12.0
Flat. 4,500 .016 20.3
Do. 3,700 .017 19.2
Do. 3,300 017 18.9
Do. 3,200 .016 20.6

i/

~'prior to October 1, 1965, the concentration listed is
concentration listed is the total ¢

tration

the measured suspended concentration at the section.
ed at the weir, section 194.

Following October 1, 1965, the
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Table 8.--Summary of measured suspended-sediment analyses, May 27-28, 1965, Rio Grande conveyance channel near Bernardo, N. Mex.

Sam~ Water Water Concentration, in mg/l,

pling | Discharge Mean Tempera~ | Percent finer than indicated size I aof _Size class, 1 Median | Grada~-

Sec- ? Velocity | ture . in mm Sample { Finer [0.062 | 0.125 | 0.250 | 0.500 | Coarser | Diameter | tion

tion (ft° per v T 0.062§0.125} 0.250 1 0,570 ' 1.00 P3¢ than to to to to than dsg o
second) (fps) (°c) | 0.062 |0.125 | 0.250 | 0.500 | 1.00 0.062 (mm)

0 1,170 2,94 18 37 47 77 96 100 4,500 1,670 450 1,350 855 180 2,830 0.22 1.65
20 1,170 3.31 18 63 79 92 99 100 2,620 1,650 419 341 183 26 970 .14 1.95
40 1,170 3.92 19 65 84 98 100 - 2,640 1.720 502 370 53 0 920 .12 1.55
60 1,170 3.13 19 48 64 91 100 - 3,430 1,650 549 926 309 Y] 1,780 .16 1.65
30 1,170 3.18 19 67 91 100 - - 2,530 1,700 607 228 4] ] 830 .10 1.36

100 1,170 2.88 19 69 91 99 100 - 2,410 1,660 530 193 24 0 750 .10 1.42
120 1,170 3.34 21 53 70 86 99 100 3,150 1,670 536 504 410 32 1,480 .18 1.94
140 1,170 3.58 21 68 89 99 100 - 2,470 1,680 519 247 25 0 790 .11 1.52
160 1,170 3.10 21 63 85 97 100 - 2,650 1,670 583 318 80 0 980 .11 1.58
193 1,170 3.30 21 49 68 90 99 100 3,810 1,870 724 838 343 38 1,940 .15 1.72
200 1,090 3.70 18 65 88 98 100 - 3,150 2,050 725 315 63 0 1,100 .10 1.53
220 1,090 3.18 18 2 93 100 - - 2,910 2,100 611 204 0 0 810 .10 1.44
240 1,090 3.95 18 67 87 98 100 - 3,110 2,080 622 342 62 1] 1,030 11 1.56
260 1,090 3.62 18 65 86 98 100 - 3,260 2,120 685 391 65 0 1,140 .11 1.59
280 1,090 3.48 18 66 85 97 100 - 3,230 2,130 614 388 97 0 1,100 .11 1.61
300 1,090 3.99 18 65 88 99 100 - 3,330 2,160 766 366 33 0 1,170 .10 1.45
320 1,090 4,45 18 69 90 100 - -— 3,080 2,130 647 308 ] 1] 950 .10 1.46
340 1,090 3.88 18 72 93 100 - - 2,890 2,080 607 202 0 1] 810 .09 1.42
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