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Streamflow and Sediment-Transport Data, Colorado
River and Three Tributaries in Grand Canyon,
Arizona, 1983 and 1985-86

By
William B. Garrett, Ellen K. Van De Vanter, and Julia B. Graf

ABSTRACT

The U.S. Geological Survey collected streamflow and sediment-transport data at five
streamflow-gaging stations on the Colorado River between Glen Canyon Dam and Lake Mead as
a part of an interagency environmental study. The data were collected for about 6 months in 1983
and about 4 months in 1985-86; data also were collected at three sites on tributary streams in
1983. The data were used for development of unsteady flow-routing and sediment-transport
models, sand-load rating curves, and evaluation of channel changes. For the 1983 sampling
period, 1,076 composite cross-section suspended-sediment samples were analyzed; 809 of these
samples were collected on the main stem of the Colorado River and 267 samples were from the
tributaries. Bed-material samples were obtained at 1,988 verticals; 161 samples of material in
transport near the bed (bedload) were collected to define the location of sand, gravel, and bedrock
in the channel cross section; and 664 discharge measurements were made. For the 1985-86
sampling period, 765 composite cross-section suspended-sediment samples and 887 individual
vertical samples from cross sections were analyzed. Bed-material samples were obtained at 531
verticals, 159 samples of bedload were collected, and 218 discharge measurements were made.
All data are presented in tabular form. Some types of data also are presented in graphs to better
show trends or variations.

INTRODUCTION releasing flow could protect or enhance those
resources. From 1983-86, GCES concentrated on
the river reach from Lees Ferry, Arizona, to the

In 1983, the U.S. Geological Survey confluence of Diamond Creek and the Colorado
(USGS) began an intensive program of collecting  River (fig. 1).
streamflow and sediment data on the Colorado The completion of Glen Canyon Dam in
River as part of the Glen Canyon Environmental 1963 and the subsequent filling of the reservoir
Studies (GCES)—an interagency study funded and  formed by the dam—Lake Powell—in 1980
directed by the Bureau of Reclamation (BOR). The  changed the behavior and characteristics of the
goal of GCES was to determine whether dam  Colorado River between Glen Canyon Dam and
releases at Glen Canyon Dam were adversely Lake Mead. Flow regulation for water storage and
affecting the environmental and recreational delivery and for power generation has increased the
resources in the Grand Canyon National Park  range and rate of change of discharge in a given
(fig. 1) and whether alternative methods of day. Lake Powell acts as a sediment trap, and

1
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Figure 1. Colorado River through the Grand Canyon and selected streamflow-gaging stations.

sediment concentrations downstream from the dam
have been greatly reduced. After 20 years of flow
regulation, water managers were concerned that the
increased short-term variations in flow releases
from Glen Canyon Dam and the decreased sediment
load were causing erosion of sand deposits along
the channel margins of the Colorado River through
the Grand Canyon. These sand deposits are used
for camping sites for hikers and boaters and serve as
a substrate for native vegetation. Sand deposits
along the channel banks also form low-velocity
areas that could be critical to the survival of native

fish species. Downstream from the dam, sediment
is contributed by major tributaries, such as the Little
Colorado and Paria Rivers and Kanab Creek, and by
small tributaries. Estimates of sand contributed by
these streams were made from data contained in this
report. These estimates show that tributaries
downstream from the dam supply more sand than is
transported out of the reach when flows remain
within powerplant range.

The flow-measurement and sediment-
sampling program was designed to provide stage
and discharge data for calibration of an unsteady



flow-routing model, suspended-sediment and
bed-material data for development of total sand-
load rating curves and calibration of a
sediment-transport model, and hydraulic data
for evaluation of channel changes. Data were used
to prepare GCES reports that directly
address sediment transport and hydraulics (U.S.
Department of the Interior, 1988; Schmidt and Graf,
1990; Burkham, 1986; Lazenby, 1987; Pemberton,
1987; Randle and Pemberton, 1987) as well as
reports on other phases of the GCES. A list of all
reports resulting from the first phase (1983-88) of
the GCES is included in the first-phase final report
(U.S. Department of the Interior, 1988).

Purpose and Scope

The purpose of this report is to present data
collected for the GCES by the USGS from
streamflow-gaging stations in 1983 and 1985-86.
All data are presented in tabular form; some data
also are presented in graphs to better illustrate
particular concepits that are not readily visible from
tables. Data are presented on discharge, flow
velocity, size and concentration of suspended
sediment, and size of bed material and bedload
collected at five streamflow-gaging stations on the
main stem of the Colorado River between Lake
Powell and Lake Mead. Suspended-sediment and
discharge data from three tributaries within the
study reach also are presented.
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Description of the Study Area

The Colorado River originates in Colorado,
has a total drainage area of about 250,000 mi?, and
flows through parts of seven westem states. The
river channel extends about 1,400 mi from its
headwaters to the Gulf of California. Lake Powell.
and Lake Mead are 2 of 13 major reservoirs on the
Colorado River and its tributaries. The completion
of Glen Canyon Dam in 1963 and the subsequent
filling of Lake Powell in 1980 changed the behavior
and characteristics of the Colorado River between
the dam and Lake Mead. Flow regulation for water
storage and delivery and for power generation has
reduced the frequency of discharges greater than the
powerplant maximum of about 33,200 ft3/s but has
increased the range and rate of change of discharge
in a given day. Dam releases can range from 1,000
t0 33,200 ft*/s in a day. For 196689, the discharge
range in a given day was greater than 11,000 ft%/s
for more than 50 percent of the time (U.S. Bureau
of Reclamation, Water Management Section,
Denver, Colorado, Draft of report "Historic
streamflows, water releases, and reservoir storage
for Glen Canyon Dam and Lake Powell," written
commun., 1990).

Stream temperature also has been altered
since the completion of Glen Canyon Dam because
water is drawn from a constant elevation in the
hypolimnion of Lake Powell. Constant temperature
of releases of about 10°C results in lower summer
water temperatures and higher winter temperatures
than during the pre-impoundment period. As a
result of lower summer water temperatures and
greatly reduced sediment loads, an excellent trout
fishery was developed that extends 60 to 80 mi
downstream from Glen Canyon Dam.



Sediment loads in the Colorado River were
legend in the past. Today, Lake Powell acts as a
sediment trap, and sediment concentrations
downstream from the dam have been greatly
reduced. Annual suspended-sediment load at Lees
Ferry decreased from 65.4 million tons in 1948-62
to an estimated 0.4 million tons in 1982-86.
Downstream from the dam, sediment is contributed
by major tributaries draining the Colorado Plateau,
mainly Kanab Creek and the Paria and Litte
Colorado Rivers, and by small tributaries
originating within the canyon rims (Webb and
others, 1989). Estimates of sand contributed by
these streams were made from data contained in this
report (U.S. Department of the Interior, 1988;
Pemberton, 1987) and in a report by Webb and
others (1989). These estimates show that tributaries
downstream from the dam supply more sand than is
transported out of the reach when flows remain
within the powerplant range (U.S. Department of
the Interior, 1988).

SAMPLING PLAN

Stage was measured continuously at all
streamflow-gaging stations in the study reach
for the two sampling periods—1983 and 1985-86.
Discharge measurements were made and sediment
samples were collected by technicians when the
sites were occupied. Sediment samples were
collected for the determination of suspended-
sediment concentration and size distribution, bed-
material size distribution, and for some sites,
concentration and size distribution of the fraction
transported within 3 in. of the bed (bedload).
Channel cross sections were measured as a part of
discharge measurements and suspended-sediment
sampling. Point suspended-sediment samples were
collected and point flow velocities were measured
during 1985--86.

Selection of Sampling Sites

Personnel of the USGS, BOR, and the
National Park Service made a reconnaissance trip

down the river on April 6, 1983, to locate sites for
streamflow-gaging stations and cableways to
monitor stream  stage, measure discharge,
and sample sediment. Two long-term streamflow-
gaging stations—Colorado River at Lees Ferry
(09380000) and Colorado River near Grand
Canyon (09402500)—were used because of their
long continuous record of discharge and sediment
transport. The discharge record at Colorado River
at Lees Ferry began in 1895 and the suspended-
sediment record began in 1928; the discharge
record at Colorado River near Grand Canyon began
in 1922 and the suspended-sediment record began
in 1925. Three new sites were selected along the
main stem. These new sites, along with two long-
term gaging stations, divide the 225-mile length of
the river from Lees Ferry to Diamond Creek into
four reaches that served as the basis for the BOR's
sediment-transport model (Randle and Pemberton,
1987) (fig. 1). Sites were selected to isolate
the 2major sand inputs to the study reach—Kanab
Creek and the Paria and Little Colorado Rivers.
These sites also were selected to provide good
measurement and sampling locations and to be
feasible for installation of cableways. The gaging
stations at the beginning and end of the study reach
are accessible by road, but the three stations
between Lees Ferry and Diamond Creek are
accessible only by rafts that leave from Lees Ferry
and are taken out at Diamond Creek, by hiking
trails, or by helicopter. The gaging station near
Grand Canyon also can be reached by pack mules.

Of the four study reaches, the first and most
upstream reach extends from the streamflow-
gaging station, Colorado River at Lees Ferry, to the
streamflow-gaging station, Colorado River above
Little Colorado River near Desert View
(09383100), and includes the Paria River drainage
(1,410 mi?. Discharge of the Paria River was
measured and samples were collected at or near the
gaging station, Paria River at Lees Ferry
(09382000), 1.1 mi upstream from the mouth. The
second reach extends from the gaging station,
Colorado River above Little Colorado River near
Desert View, to the gaging station, Colorado River
near Grand Canyon, and includes the Little
Colorado River drainage (26,944 mi?). The Little
Colorado River is the largest tributary in the study
area. Little Colorado River discharge was



measured at the gaging station, Little Colorado
River near Cameron (09402000), 45 mi upstream
from the mouth (26,459 mi?); whereas, suspended
sediment was measured at Little Colorado River at
Cameron (09401200), 57.5 mi upstream from the
mouth (24,000 mi?). The third reach extends from
the gaging station, Colorado River near Grand
Canyon, to the gaging station, Colorado River
above National Canyon near Supai (09404 120), and
includes the drainage of Kanab Creek (1,085 mi?).
Kanab Creek is the third tributary sampled in this
study, and measurements were made and samples
were collected at the gaging station, Kanab Creek
near Fredonia (09403780). The fourth reach
extends from the gaging station, Colorado River
above National Canyon, to the gaging station,
Colorado River above Diamond Creek near Peach
Springs (09404200). For the remainder of the
report, gaging station 09383100 is referred to as
Colorado River above the Little Colorado River,
gaging station 09404120 as Colorado River above
National Canyon, and gaging station 09404200 as
Colorado River above Diamond Creek.

Sampling Periods

Data were collected for about 6 months in
1983 and about 4 months in 1985-86 (tables 1-72
at the back of the report). The 1983 period covered
the recession from the largest post-dam flood
followed by a period of nearly steady flows at the
high end of the powerplant range (fig.2). The
1985-86 period covered releases more typical of
powerplant releases before the flood of 1983
(figs. 2 and 3).

Raft trips were scheduled to leave Lees
Ferry on June 30, 1983, to establish camps and
begin data collection. On June 29, however, an
unexpected higher-than-normal inflow from spring
runoff to Lake Powell filled the lake to capacity and
necessitated the release of the highest discharge—
97,300 ft3*/s—since the dam was completed in 1963.
Because of the danger created by the high water, the
National Park Service closed the river to raft traffic.
Sampling began at different times for the five
main-stem streamflow-gaging stations because
some stations were inaccessible at high flows.

5

Sampling began in 1983 as soon as the
streamflow-gaging stations were accessible. The
sampling periods at each station on the main stem
and the tributaries were as follows:

Streamflow-gaging station Sampling period
Main stem
Colorado River:
at Lees Ferry June 29 to December 11
above Little Colorado River July 12 to December 13
near Grand Canyon July 1 to December 14
above National Canyon July 15 to December 7
above Diamond Creek August 6 to December 19
Tributaries
Paria River at Lees Ferry July 1 to December 3
Little Colorado River at Cameron  July 27 to November 3
Kanab Creek near Fredonia August 2 to December 13

River discharge during the high flow of
1983 was regulated on the basis of the high inflow
to Lake Powell that necessitated the release of water
through river outlet works and over the spillway at
Glen Canyon Dam in addition to the powerplant
releases. By August 10, 1983, the daily mean
discharge at Lees Ferry had decreased to
29,400 ft’/s and remained in the range of the
mid-20,000 fi3/s through the end of the 1983
sampling period.

The 1985-86 sampling period began on
October 1, 1985, and ended on February 2, 1986.
During most of the period, flow was released from
the dam in a manner similar to operation of the dam
for power generation. The period was designed
specifically for the studies because conditions prior
to October 1985 had precluded the study of typical
powerplant releases. Predictions of high inflow to
the reservoir and low reservoir storage capacity
forced the return to less variable releases at the
upper end of the powerplant release range in the
middle of January 1986, about 2 weeks before the
scheduled end of the "fluctuating flow test period”
(fig. 2). Daily mean discharge at Lees Ferry ranged
from 3,690 to 23,100 ft¥/s (tables 69-72) in the
4 months from October 1985 through January 1986.
Maximum and minimum instantaneous discharges
during the sampling period at each of the main-stem
stations were as follows:
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Instantaneous discharge,
in cubic feet per second

Maximum Minimum

Streamflow-gaging station

Colorado River:

at Lees Ferry (09380000) 24,500 2,090
above Little Colorado River

(09383100) 23,500 4,410
near Grand Canyon

(09402500) 25,200 6,220
above National Canyon

(09404120) 28,600 3,100
above Diamond Creek

(09404200) 28,100 4,020

Hourly discharges for typical days in 1983
and 1985-86 illustrate the difference in daily
discharge pattemns between the 1983 and 1985-86
sampling periods (fig. 3).

During 1985-86, sediment data were not
collected on the tributaries. The streamflow-gaging
stations on the Paria River at Lees Ferry and on the
Little Colorado River near Cameron were operated
to provide daily mean discharge.

Sampling Strategy

In June 1983, a sampling strategy was
agreed upon by the USGS and the BOR. The
sampling strategy for data collection for the 1983
period at the five main-stem sites was as follows:

Day Activity

1 Suspended-sediment sample with 20 to
25 verticals and a bed-material sample

with 20 to 25 verticals.
2,4,6,8,10 Discharge measurement and suspended-
sediment sample with 10 t 15

verticals.

3,579 Two suspended-sediment samples with

10 to 15 verticals each.

The sampling strategy was modified for the
1985-86 sampling period to enable samples to be
collected over the entire daily hydrograph because
of the large range in discharge released from Glen
Canyon Dam during each day (fig. 3). Crews spent
4 days at the sites downstream from Lees Ferry and
sampled 24 hours a day. At the beginning of the
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program, 2 days were spent at Lees Ferry, but
midway through the sampling period, the stay at
Lees Ferry was reduced to 1 day. A typical 4-day-
sampling schedule for the 1985-86 period is shown
in figure 4. Crews occupied each site for a 10-day
period and were rotated to ensure continuous
occupation. Crews were rotated in such a way as to
give eight sampling periods at each site.

DATA COLLECTION

Stage Measurement

Four sites-——Paria River at Lees Ferry,
Little Colorado River near Cameron, Colorado
River at Lees Ferry, and Colorado River near Grand
Canyon—were long-term USGS streamflow-
gaging stations. These stations were equipped with
stilling wells and a float-operated analog, digital,
and satellite-recording system that recorded the
river stage at 30-minute intervals (Colorado River)
or at 15-minute intervals (Paria and Little Colorado
Rivers). The tributary streamflow-gaging station
on Kanab Creek (09403780) is a stilling well
equipped with a float-operated analog recorder.

The three new main-stem sites had a gas-
pressure system connected to a pressure transducer.
A transducer translates the change in pressure with
stage into voltage, which was recorded on a
Omnidata DATAPOD! recorder. Voltages were
converted to stage after retrieval of voltage data in
the office. River-stage readings at S-minute
intervals were averaged and recorded for each hour
of gage operation.

For the 1983 and 1985-86 sampling
periods, discharge measurements were made using
methods described in U.S. Geological Survey
Techniques of Water-Resources Investigations,
Book 3, Chapter A8 (Buchanan and Somers, 1969).
Point-velocity measurements were made in
1985-86 at the points where suspended-sediment

1Use of brand names in this report is for identification
purposes only and does not constitute endorsement by the U.S.
Geological Survey.



85 T T T T T T T

Colorado River above Diamond Creek
near Peach Springs 09404200

58

51

49

GAGE HEIGHT, IN FEET ABOVE RELATIVE DATUM

47 |~ - .
as individual verticals
® Bed material (USBM-54 sampler)
@ Bedload (Helley-Smith sampler)
45 !

® Suspended sediment analyzed
as cross-section composite

O Suspended sediment analyzed _|

1 1 1 | 1 1 1
NOV. 29, 1985 | NOV. 30, 1985

| 1 1 1 1 1 1
| DEC. 1, 1985 | DEC. 2, 1985

Figure 4. Typical sampling schedule for Colorado River above Diamond Creek near Peach Springs,

09404200, for the 1985-86 sampling period.

samples were collected. Velocity measurements
were made with a Price AA current meter mounted
above the point suspended-sediment sampler.

All discharge measurements and sediment
samples at main-stem streamflow-gaging stations
were collected from cable cars mounted on 7/8-inch
aircraft cable. Cable cars at Colorado River sites
were a modified version of the standard USGS
cable car equipped with an 8-horsepower gasoline
engine that drove a hydraulically controlled reel.
The reel was used to suspend current meters and to
provide a constant speed of lowering and raising the
suspended-sediment samplers to ensure a constant
and repeatable transit rate during sampling. The
cable cars were further modified for the 1985-86
sampling period to include a hydraulically powered
motor to move the car along the cable and electric
lights for night-sampling operations. Tetherlines
were not used at any of the cableways for any
measurements or sampling for either of the
sampling periods. Discharge measurements were
made with a Price AA current meter and a standard
current-meter rating (Buchanan and Somers, 1969).

Suspended-Sediment Sampling

In 1983, two types of suspended-sediment
samplers were used—the USP-61A1 and the
USD-77 (Guy and Norman, 1970; Edwards and
Glysson, 1988, p. 14). These samplers were used to
collect depth-integrated water samples for analysis
of suspended-sediment concentration, size distribu-
tion, and spatial distribution of sediment in the cross
section. During the early stages of the 1983
sampling period, the USD-77 sampler was utilized
because of the large (3-liter) sample capacity, but
high flows necessitated the addition of weights
above the sampler and use of a smaller-than-
standard nozzle. The USP-61A1 sampler was used
in 1985-86 to collect suspended-sediment samples.

Bed Material and Bedload

A USBM-54 bed-material sampler
(Federal Inter-Agency Sedimentation Project of the



Inter-Agency Committee on Water Resources,
1964) was used to collect samples of the bed
material in both sampling periods. Bed-material
samples for both periods were collected at 10 to 25
verticals at each site. At verticals where bed
material could not be obtained, at least two attempts
were made before reporting a "no return.” Verticals
to be sampled in 1985-86 were determined from
analysis of the 1983 data to help further define
cross-section variations.

A bedload sampler of the Helley-Smith
type (Helley and Smith, 1971) with a 3-inch-square
orifice and flare ratio of 3.22 was used to sample
material in transport in the zone within 3 in. of the
bed. A sample-collection bag with a mesh size of
0.25 was used on the Helley-Smith sampler. The
Helley-Smith bedload sampler had not been
adopted by the USGS as standard equipment at the
time of the study, and provisional methods for the
use of the sampler were followed. A sampler with
a flare ratio of 1.4 has since been adopted as
standard equipment by the USGS, but data from
samplers with flare ratios of 3.22 are still
being accepted (H.E. Jobson, Hydrologist, U.S.
Geological Survey, written commun., 1990).
During 1983, the Helley-Smith sampler was used to
sample verticals at two sites—Colorado River
above Little Colorado River and Colorado River
above National Canyon—to determine the amount
of bed material in transport near the bed. In
1985-86, the Helley-Smith sampler was used to
sample the cross section at least one time during
each visit at each site. The Equal-Width-Increment
method (Edwards and Glysson, 1988) was used for
sampling. A Helley-Smith sample consisted of at
least 20 verticals sampled where the sampler
remained on the bed for 30 seconds at each vertical.
All verticals were sampled twice, which required
two traverses of the section.

METHODS OF ANALYSIS

Discharge

Stage-discharge relations were developed
for all streamflow-gaging stations using techniques
described by Kennedy (1984). For four of the five
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main-stem streamflow-gaging stations, daily mean
discharge was computed for both sampling periods
using methods described by Kennedy (1983). Data
were insufficient for computation of daily mean
discharge for the fifth gaging station.

Suspended-Sediment Sampling

Depth-integrated water samples were
collected for suspended-sediment concentration
and grain-size distribution using the Equal-Width-
Increment method (Edwards and Glysson, 1988).
Samples were analyzed either by compositing all
sample verticals into one cross-section sample or by
separately analyzing samples from individual
verticals.  Samples to be composited were
individually weighed, passed through a 0.0625-
millimeter (mm) sieve, and placed into a chum
splitter in the field. The material retained on the
sieve was placed in a 50-milliliter (mL) plastic
bottle for transport to the laboratory. The remaining
silt-clay fraction (<0.0625 mm) in the churn splitter
was then agitated at a uniform rate of about 9 in./s.
After about 10 strokes to ensure uniform dispersion
of the suspended-sediment material, three 500-mL
sample bottles of the mixture were withdrawn from
the churn to be sent to the laboratory. When the
suspended-sediment concentration was very low,
the silt-clay fraction was filtered through a 0.045-
micron filter that retained the remaining sediment.
The filters were weighed at the laboratory; one filter
containing the sample and the second unused filter
were sent to the laboratory and reweighed to check
for change in original weight of the filter.

The composite samples were sent to the
BOR Interregional Soils and Water Laboratory in
Denver to be analyzed for suspended-sediment
concentration and particle-size distribution (Guy,
1970). Particle size was determined using sieves
for the sand fraction and a Leads and Northrup
microtrac particle-size analyzer for the silt-clay
fraction. The individual vertical samples were
weighed in the field and sent to the USGS sediment
laboratory in Tucson, Arizona, where they were
analyzed for suspended-sediment concentration and
percent finer than 0.0625 mm. A minimum of about
0.02 grams of sand is required for an accurate sieve
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analysis, more is required if the sample contains
particles of 1.0 mm or larger (Guy, 1970). Some of
the samples may not have met this criteria.

For the initial samples in early 1983, the
BOR laboratory in Denver analyzed all three
500-mL bottles individually to check the
reproducibility of the chum samples. These tests
showed less than a 10-percent variation between the
three 500-mL bottles, which is well within the
accuracy of the sample. Therefore, during the
remainder of the 1983 sampling period, only one
bottle was analyzed for 90 percent of the samples;
all three bottles were analyzed for the remaining
10 percent of the samples.

Suspended-sediment samples were col-
lected in 1985-86 similar to the way that samples
were collected in 1983. Some suspended-sediment
samples during the later period were collected with
a Price AA current meter suspended above the
USP-61A1 sampler to measure velocities in the
sampled vertical. Generally, fewer verticals were
sampled when a current meter was attached than
when the standard method was used. The sampling
of fewer verticals minimized the error in sampling
caused by the rapid change in stage characteristic of
dam releases. Two S00-mL bottles were sent to the
BOR laboratory during 1985-86 and the laboratory
continued to analyze one bottle.

Bed Material and Bedload

All bed-material and bedload samples
collected during both periods were analyzed for
particle size in the USGS sediment laboratory in
Tucson. Size distribution was determined by the
weight percentage of each size fraction retained on
sieves that had incremental mesh-size openings
differing by a factor of two.

DATA TABLES

During 1983, 1,115 composite cross-
section  suspended-sediment samples were
collected, 1,076 of these samples were analyzed for

concentration and grain-size distribution, 809 of
these samples were on the main stem of the
Colorado River (tables 1-5). A few samples were
contaminated with bed material when the sediment-
sampler nozzle was inadvertently dipped into the
streambed, which caused the sample to have large
concentrations of sediment and abnormal size
distribution. These samples were analyzed and
therefore are included in the tables of this report. In
addition, 266 samples were analyzed as individual
verticals to define suspended-sediment variability
in 20 cross sections (tables 6-10). A total of 1,988
individual bed-material samples (313 cross-section
samples) were collected and analyzed for grain-size
distribution to define the location of the sand,
gravel, and bedrock (tables 11-15). Weight and
grain-size distribution of 161 Helley-Smith samples
in 39 cross sections are given in tables 16 and 17.
Tables 18-23 contain data from 664 discharge
measurements made at six gaging stations in 1983.
During the 1983 sampling period, concentration
and grain-size distribution were determined for
250 composite cross-section suspended-sediment
samples from the tributaries—82 from the Paria
River (table 24), 135 from the Little Colorado
River at Cameron (table 25), and 33 from Kanab
Creek near Fredonia (table 26). In addition, 17
suspended-sediment were obtained at mis-
cellaneous sites—11 at Little Colorado River at the
mouth (table 27), 3 from National Canyon at the
mouth, 1 from Bright Angel Creek at the mouth,
and 2 from an unnamed drainage from Chuar Butte
across the river from the mouth of the Little
Colorado River (table 28).

During 1985-86, 826 composite cross-
section  suspended-sediment samples  were
collected, and 765 of these samples were analyzed
for concentration and grain-size distribution
(tables 29-33). In addition, 887 samples were
analyzed as individual verticals to define velocity
and suspended-sediment variability in 62 cross
sections (tables 34-38). Grain-size distribution of
bed material was determined at 531 verticals to
define the location of the sand, gravel, and bedrock
in 37 cross sections (tables 39-43), weight and
grain-size distribution of 159 Helley-Smith samples
were analyzed to determine bed-material transport
in 96 cross sections (tables 44-48), and 218



discharge measurements were made to define flow
and section geometry (tables 49-53).

Cross-section geometry measured at the
time that a sediment sample was collected is given
in tables 5458 for the 1983 sampling period and in
tables 59-63 for the 1985-86 sampling period.
Cross-section geometry and flow velocity
measured at the time of suspended-sediment
sampling in 1985-86 are given in tables 64-68.
Graphs of the cross sections at the maximum and
minimum discharge measured at each site in 1983
and 1985-86 illustrate channel geometry at each of
the five main stem streamflow-gaging stations and
the large changes in bed elevation that resulted from
flows above the powerplant capacity in 1983 and
relative stability of the bed at the lower flow of the
1985-86 sampling period (figs. 5-9).

Daily mean discharge was computed for
four of the five main-stem streamflow-gaging
stations for 1983 and 1985-86 (tables 69-72).
Malfunction of the stage recorder at the gaging
station, Colorado River above the Little Colorado
River, caused a loss of much of the stage data for
that site. Operator error or equipment malfunction
also caused some stage record to be lost at other
gaged sites. Hourly data for the gaging station
above the Little Colorado River were not sufficient
to permit computation of daily mean discharge for
that gaging station.

SUMMARY

In 1983, the USGS began an intensive pro-
gram of collecting streamflow and sediment data on
the Colorado River as part of the Glen Canyon
Environmental Studies. Water managers were con-
cemed that increased short-term variations in water
releases from Glen Canyon Dam and decreased sed-
iment load were causing erosion of sand deposits.
This report presents data on discharge, flow velo-
city, size and concentration of suspended sediment,
and size of bed material and bedload collected in
1983 and 1985-86 at five streamflow-gaging
stations on the main stem of the Colorado River
between Lake Powell and Lake Mead. In addition,
discharge and suspended-sediment data from three
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streamflow-gaging stations on tributaries to the
Colorado River are presented. Data were collected
for calibration of computer models of flow and sed-
iment transport in the Colorado River in Grand
Canyon National Park.
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Table l.--Concentration and grain-size distribution of suspended sediment,

Colorado River at Lees Ferry,

1983

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

06-29-83 1500 372 10.8 16.6 35.6 87.5 98.5 $9.2 100.0
07-01-83 1055 903 2.5 3.9 11.9 34.3 87.1 99.1 100.0
07-02-83 1520 214 7.8 12.6 30.1 79.2 98.4 100.0 =-=-=--
07-03-83 1150 431 25.9 29.6 43.3 86.3 97.17 99.2 100.0
07-03-83 1600 292 8.9 13.7 32.8 83.5 97.1 99.0 100.0
07-04-83 1705 360 21.5 24.1 36.3 72.8 92.3 97.5 100.0
07-05-83 1015 243 8.1 12.3 29.1 69.9 92.4 99.5 100.0
07-05-83 1515 305 10.2 13.7 31.0 80.5 97.9 99.7 100.0
07-06-83 1045 205 16.6 21.3 38.5 80.1 96.1 99.2 100.0
07-06-83 1605 160 10.5 15.1 34.0 80.1 98.7 99.6 100.0
07-07-83 1035 217 5.5 9.9 28.4 59.0 78.1 96.6 100.0
07-09-83 1710 435 6.6 10.9 31.9 49.1 66.0 87.5 100.0
07-10-83 1100 99 12.0 31.0 69.3 95.5 98.7 100.0 -----
07-10-83 1515 56 14.6 23.5 55.1 95.5 100.0 =-=-= ————-
07-11-83 1030 53 15.5 23.0 55.2 93.4 99.6 100.0 -==—-
07-11-83 1420 54 12.8 12.8 20.1 45.2 89.1 100.0 --==---
07-12-83 0820 47 13.0 20.9 52.3 93.9 100.0 ===== —===-
07-12-83 1345 168 8.4 22.4 73.1 95.3 97.6 99.8 100.0
07-13-83 0830 112 16.6 28.5 70.1 96.0 99.3 99.8 100.0
07-13-83 1350 36 8.9 10.5 43.2 87.3 100.0 ~--=-== ~—==--
07-14-83 1150 924 0.5 0.9 3.1 27.1 95.7 100.0 ==---
07-14-83 1525 164 17.6 32.4 67.8 94.4 98.6 99.7 100.0
07-15-83 0815 280 4.1 5.4 11.5 60.3 99.6 100.0 —-==---
07-15-83 1720 135 5.1 25.6 70.8 96.2 99.6 100.0 =~==-==-
07-16-83 0815 185 14.6 26.7 66.1 91.9 98.2 99.5 100.0
07-17-83 0930 228 1.5 4.5 12.3 37.9 84.6 97.5 100.0
07-17-83 1320 149 2.7 7.4 43.0 73.3 76.9 99.2 100.0
07-18-83 0855 254 18.3 40.4 78.9 96.6 98.2 99.6 100.0
07-19-83 1150 130 10.0 13.1 42.5 93.3 100.0 -==== —=-—=
07-21-83 0930 34 21.1 32.4 55.3 85.8 100.0 ===== =—==-=-=
07-21-83 1500 20 5.1 16.8 43.2 78.1 100.0 --=== —=—=--
07-22-83 1530 26 5.1 13.6 35.0 89.3 98.6 100.0 -----
07-23-83 0930 16 22.4 34.3 59.3 96.8 100.0 =--==== ——=--
07-24-83 0830 20 18.2 29.2 55.0 93.3 100.0 ----= —-==—-
07-24-83 0945 14 26.8 34.9 52.4 96.1 100.0 =-==== -—-——-
07-24-83 1230 67 54.0 57.1 66.3 95.4 100.0 —==== ————-
07-25-83 0100 62 5.8 16.0 29.0 68.3 94.2 100.0 -----
07-25-83 1530 97 14.9 19.2 28.7 59.1 87.2 97.8 100.0
07-26-83 0845 26 19.3 29.0 54.9 95.7 100.0 ——=== —-=—-
07-26-83 1228 78 14.4 26.1 56.3 83.1 88.4 94.5 100.0
07-27-83 1020 46 20.0 25.3 41.8 88.9 100.0 ~-=~== —=—=—-
07-28-83 0800 44 13.2 23.9 50.5 92.9 100.0 -==== —=—-=-
07-28-83 1600 21 18.1 28.8 46.2 98.8 100.0 —=-=== —=m—-
07-29-83 1800 688 2.8 3.5 4.8 43.2 90.9 98.5 100.0
07-30-83 1000 124 10.0 15.2 15.3 44.2 81.2 96.6 100.0
07-30-83 1500 24 32.7 39.4 53.4 88.1 98.0 100.0 --—---
07-31-83 0700 421 2.2 2.9 4.5 41.0 96.4 99.9 100.0
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Table l1.--Concentratin and grain-size distribution of suspended sediment,

Colorado River at Lees Ferry,

1983--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

08-01-83 1600 312 8.2 10.8 21.7 4.6 79.5 87.1 100.0
08-02-83 1330 27 28.6 43.4 62.1 88.2 96.5 100.0 ===--
08-03-83 0900 80 12.0 14.8 21.1 66.2 91.4 97.0 100.0
08-03-83 1500 128 8.5 11.4 20.9 54.2 92.9 99.4 100.0
08-10-83 1610 19 25.7 33.8 49.0 94.1 100.0 -—-==== ——w—-
08-12-83 1635 24 24.7 40.1 73.1 96.6 99.3 100.0 ===~
08-13-83 1115 7 40.7 65.2 82.7 100.0 =—-=-= —oeee coee-
08-13-83 1600 8 49.7 67.9 85.2 98.0 100.0 =—==== —=—=-
08-14-83 1555 5 84.8 93.2 98.1 98.9 100.0 =-=-o= —-—e-
08-15-83 1130 10 32.5 47.5 66.6 79.8 86.5 92.5 100.0
08-15-83 1630 7 53.0 64.5 81.1 92.6 100.0 ===-e ceme-
08-16-83 1050 4 49.9 73.1 88.4 100.0 -—---= —-eme oo
08-16-83 1605 4 69.5 79.5 89.4 96.7 100.0 -=-ee oo
08-18-83 0800 7 50.3 68.9 79.1 95.6 100.0 -=-== —=w--
08-19-83 1200 4 40.8 68.17 88.3 100.0 -—==-—= e —e—o
08-19-83 1730 5 10.8 41.3 56.7 59.7 73.6 100.0 =----~
08-20-83 0830 12 58.8 68.4 79.7 96.1 100.0 ==-=e ——ee-
08-20~-83 1545 5 63.5 81.0 96.1 100.0 -—==-=  ceeme o
08-21-83 0730 28 19.7 37.7 77.1 94.1 100.0 —-=---- —————
08-21-83 1630 10 30.0 39.8 66.8 84.6 91.4 100.0 -—-===-
08-22-83 0730 12 19.1 27.4 61.1 87.7 100.0 ----= ——eeo
08-22-83 1800 21 21.2 37.7 71.8 88.3 98.5 100.0 =—-—--—-—~
08-23-83 0830 14 27.9 36.7 54.7 60.2 98.2 100.0 -—==--
08-23-83 1815 e8 3.7 22.0 69.3 94.9 98.3 99.9 100.0
08-24-83 0815 82 16.2 30.5 78.2 96.7 99.7 100.0 --=-=~
08-25-83 1015 168 4.2 16.6 62.4 94.2 98.7 100.0 =--=-~
08-25-83 1830 326 1.3 3.5 11.9 42.9 91.5 99.0 100.0
08-26-83 0915 206 2.3 3.2 4.6 27.0 60.8 79.7 100.0
08-27-83 1100 157 17.0 78.2 97.2 99.2 100.0 -—==== ———e-
08-27-83 1800 9 40.4 60.0 72.7 94.5 100.0 ----- -
08-28-83 1005 6 42.4 57.5 74.7 95.5 100.0 -—-=-=-= -—-=—-
08-31-83 0905 6 27.8 42.1 62.6 94.2 100.0 ~----= —==--
09-01-83 0950 39 33.4 64.7 93.2 98.7 100.0 =-=-== ————~
09-02-83 1130 6 43.2 63.9 79.2 100.0 —-=-= —comem —eeo
09-03-83 1905 9 33.5 57.9 75.9 91.0 100.0 ---=- ————-
09-04-83 0815 13 47.7 59.8 67.6 93.3 100.0 ----- -——---
09-05-83 0815 11 64.9 78.4 91.0 100.0 =~=—== —=oee  ——e—o
09-05-83 1530 21 76.7 88.4 95.4 100.0 -—=--= ———ee ee——o
09-06-83 1350 S 59.8 76.5 90.3 100.0 ----= ——-ee —meeo
09-07-83 0900 5 47.2 67.6 85.7 100.0 -——=-= ———em ceeeo
09-08-83 0820 6 29.1 44.3 67.7 89.8 100.0 -—--u-  ———e-
09-08-83 1355 5 36.3 60.2 81.5 100.0 =~---= - e
09-09-83 0910 5 35.8 48.7 63.7 86.7 100.0 -—===- ————-
09-10-83 0830 14 15.6 22.4 29.5 75.6 92.5 100.0 —-----
09-10-83 1140 13 16.3 22.1 30.3 79.6 100.0 -—--—--= ————-
09-11-83 0815 7 30.5 46.3 61.7 92.7 100.0 -=--= —----
09-12-83 0835 4 47.2 55.8 67.7 79.9 100.0 -—--ne  ——eee
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Table l.--Concentration and grain-size distribution of suspended sediment,

Colorado River at Lees Ferry,

1983~--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

09-12-83 1155 5 33.5 49.3 68.3 89.8 100.0 -----= ————-
09-13-83 0825 6 26.7 34.5 51.5 84.6 100.0 ----- —~———-
09-14-83 0820 4 40.2 55.7 72.2 100.0 ————m= e e
09-14-83 1150 8 24.0 38.1 54.9 89.4 100.0 -----= -————-
09-16-83 1550 14 51.6 72.4 93.6 100.0 -————= ——mmee  —eeeno
09-17-83 0852 6 47.8 66.7 85.9 100.0 --——-= comee oo
09-18-83 0920 5 61.1 70.3 87.9 96.6 100.0 ---—- ——-—-
09-18-83 1555 11 60.4 75.2 87.2 98.0 100.0 -—-—--——-= —-——-
09-19-83 0905 13 82.9 88.3 3.8 98.5 100.0 ---—= -—--—-
09-20-83 0830 39 94.6 96.3 98.6 99.1 100.0 ----- --——-
09-21-83 0830 6 54.0 64.0 77.5 100.0 ————-e  ceeon —eeeo
09-22-83 0845 7 48.8 60.2 69.2 100.0 ————— ———en oo
09-22-83 1708 10 22.6 27.8 34.5 72.1 100.0 =---== ————-
09-23-83 0808 12 17.2 21.4 23.9 66.9 100.0 ----= -—-——-
09-27-83 1240 19 21.5 42.7 66.0 90.1 100.0 =----= -----
09-28-83 0330 19 37.9 61.8 86.0 97.7 100.0 -—==== ——ee-
09-29-83 1630 13 40.1 62.2 94.1 99.3 100.0 ---=--= --——-
09-30-83 1620 14 47.2 68.6 91.1 100.0 =——=-= —o—me  ———eo
10-02-83 1130 8 43.1 63.1 90.5 99.5 100.0 ----- -—-——-
10-06-83 0930 11 20.4 43.0 71.3 93.6 100.0 -——-- ——---
10-07-83 1320 12 25.1 52.9 83.4 100.0 ==—== —meee meeee
10-08-83 1010 13 13.8 30.5 55.2 92.1 100.0 =—==w== ——ee-
10-08-83 1725 11 28.3 54.3 84.9 96.5 100.0 ----- ---—-
10-09-83 1040 8 19.3  24.8 51.3 66.3 100.0 ----- ----—-
10-10-83 1705 6 29.4 51.0 77.1 90.2 100.0 --=== —-—--
10-11-83 1545 5 35.5 58.0 82.9 93.7 100.0 =-==== —----
10-12-83 0900 7 29.3  49.1 70.4 86.2 100.0 ----= -———--
10-12-83 1720 8 37.0 48.2 59.3 77.9 82.2 100.0 -----
10-13-83 1045 6 39.1 48.9 74.7 89.0 100.0 ----- -——-—-
10-17-83 1325 14 26.7 41.2 48.3 86.0 100.0 ----= -———--
10-18-83 0818 26 13.7 23.8 38.2 87.8 100.0 --=== ————-
10-18-83 1558 11 14.0 44.3 70.8 95.9 100.0 ----- ——-—-
10-19-83 1107 34 6.3 43.3 93.5 100.0 ——=== —-cm—e e
10-20-83 0814 87 3.5 4.4 5.5 31.6 93.5 100.0 -----
10-21-83 1002 169 1.3 1.6 2.9 41.4 79.0 96.8 100.0
10-22-83 0814 4 21.7 40.5 67.2 94.8 100.0 -==== ———--
10-22-83 1238 9 33.6 42.7 68.0 92.1 100.0 ----- —-——-
10-23-83 1020 6 35.3 59.0 79.9 92.6 100.0 ----= ——---
10-24-83 0934 9 16.3 43.0 76.7 93.8 100.0 =--—-= ———--
10-25-83 1535 8 38.3 54,1 86.9 98.2 100.0 ----- ———--
10-26-83 1000 5 62.0 83.7 94.4 97.7 100.0 ----= ————-
10-27-83 1000 5 37.2 63.1 79.6 96.3 100.0 ----- ————-
10-27-83 1615 3 48.9 72.1 96.7 99.7 100.0 --==- -——---
10-28-83 0930 6 41.1 62.4 82.6 92.7 100.0 ~—==== ——o—ee
10-29-83 1050 153 2.2 3.3 5.5 79.4 100.0 ----- -——--
10-29-83 1550 18 13.3 20.5 27.7 89.0 100.0 ----- -----
11-03-83 0950 4 34.8 54.0 83.4 100.0 =——v-v —eeme  ——ee-
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Table l1l.--Concentration and grain-size distribution of suspended sediment,

Colorado River at lLees Ferry,

1983--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

11-05-83 1000 17 46.6 69.0 87.3 96.3 100.0 =—-=v== ~—-me
11-05-83 1520 36 7.4 10.2 13.5 38.2 76.6 100.0 -----
11-06-83 0924 7 29.6 40.3 46.2 57.5 100.0 ===== —-e=-
11-07-83 1028 8 28.3 39.3 59.8 93.2 100.0 ----~ -—-—-
11-07-83 1625 10 22.2 34.8 76.8 92.3 100.0 —==-= —----
11-08-83 1515 7 16.1 32.1 67.6 91.9 100.0 =—==-= —--ee
11-09-83 1525 7 10.6 18.4 42.3 88.2 100.0 =-=-== ~—m=-
11-10-83 1020 9 30.3 44.6 65.0 100.0 -—==-n —emmme —eeen
11-10-83 1530 3 38.1 52.6 64.9 93.1 100.0 =--=-~ ~==m-
11-11-83 0910 3 48.5 64.8 82.4 94.4 100.0 ----= -———-
11-12-83 0930 2 7.1 27.6 72.3 100.0 ===-= cmmee -
11-13-83 0920 3 21.5 44.1 73.1 96.1 100.0 =-==-= —=e--
11-14-83 1620 26 14.7 25.8 82.6 98.6 100.0 =---= --—-=
11-15-83 0915 16 21.2 35.9 79.1 95.1 100.0 --=--= —==--
11-16-83 1100 47 6.1 16.5 71.9 95.0 100.0 ----~ ~-=m-
11-17-83 0945 10 27.9 44.8 87.0 98.9 100.0 ----= —-——-
11-18-83 1045 18 40.3 51.8 81.2 95.5 100.0 ----= -—-=--
11-18-83 1445 10 32.1 49.3 85.7 99.1 100.0 ~-==~ ~m--e
11-19-83 1000 5 52.1 69.1 90.6 100.0 -=--= comee  —meme-
11-20-83 1000 14 21.0 35.6 81.5 95.8 100.0 =----~ ————-
11-21-83 0915 36 17.8 31.8 72.6 91.4 100.0 ----- -————-
11-22-83 0915 16 21.0 39.4 74.7 90.7 100.0 ----= -——--
11-22-83 1535 21 12.0 17.1 26.4 53.0 84.5 100.0 ----—-
11-23-83 0925 5 51.0 63.7 72.8 88.7 100.0 ----~ —--m-
11-27-83 1530 12 40.5 67.4 85.8 93.4 100.0 ----- --——=-
11-28-83 0845 14 51.9 72.3 90.9 96.8 100.0 --=-= —==--
11-29-83 0930 103 4.0 93.0 97.0 99.2 100.0 -----= --——-
11-29-83 1500 10 45.4 59.1 74.6 92.0 100.0 ===== ~—=--
11-30-83 0905 11 22.8 32.9 63.2 87.5 100.0 ===-=- —-——-
11-30-83 0940 51 19.0 32.8 67.1 87.5 100.0 ----- ---——-
12-01-83 0930 2 17.6 27.4 39.7 79.3 100.0 ===== ~-==-
12-02-83 1020 8 32.3 46.5 64.6 79.1 100.0 ----= -----
12-02-83 1125 25 12.0 25.3 74.0 96.6 100.0 -~ —---—--
12-03-83 1110 10 27.3 36.0 49.8 78.7 100.0 ----= -——--
12-04-83 0950 8 34.5 48.7 68.4 96.3 100.0 -==== —-m--
12-04-83 1040 10 22,1 34.6 49.0 87.4 100.0 =-=-== ---=-
12-06-83 1000 14 17.2 28.1 56.2 88.7 100.0 =—==== ~——m-
12-06-83 1045 8 24.6 39.5 56.8 88.4 100.0 ----= ———-=
12-07-83 1130 5 26.6 37.5 62.8 78.6 100.0 ----= -———-
12-08-83 1540 5 43.2 52.5 68.8 81.1 100.0 ===-= —-—ma
12-08-83 1615 51 82.2 84.8 90.4 98.6 100.0 =—=-—= —mmem
12-09-83 1155 16 11.8 18.3 27.9 60.5 100.0 ----= ---—-
12-10-83 1000 5 56.2 70.0 86.9 94.1 100.0 ===== ~cee-
12-10-83 1030 4 40.7 55.3 81.3 98.0 100.0 =—==== —---a
12-11-83 1015 4 60.9 69.4 82.9 95.1 100.0 ====e ~-=w-
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Table 2.--Concentration and grain-size distribution of suspended sediment,

Colorado River above Little Colorado River, 1983

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

07-12-83 1755 326 2.3 8.4 35.2 96,7 99.9 100.0 =--=--
07-13-83 1000 347 5.2 9.9 28.9 82.5 99.9 100.0 —~=-=--
07-13-83 1650 358 3.3 6.7 35.7 89.0 99.2 100.0 ====-
07-14-83 0815 327 9.9 16.4 48.8 96.1 99.6 100.0 —=----
07-15-83 1120 414 12.5 16.8 38.3 91.8 99.8 100.0 —==--
08-01-83 0950 253 24.9 38.5 65.8 97.8 99.8 100.0 ~=--—=-
08-01-83 1645 378 26.9 43.4 62.5 97.5 99.6 99.8 100.0
08-02-83 1830 279 32.8 45.9 70.4 94.4 99.1 100.0 =—-----
08-03-83 0930 186 23.4 36.5 57.9 96.2 99.6 99.8 100.0
08-04-83 0855 237 6.2 15.4 43.2 92.6 99.3 $9.7 100.0
08-05-83 0849 215 6.0 22.3 59.1 95.7 99.3 99.7 100.0
08-06-83 1000 642 47.6 57.6 72.6 97.2 99.2 100.0 ~=—=--
08-06-83 1800 314 9.0 22.9 55.9 96.5 100.0 —-==e= ————-
08-07-83 0917 462 29.4 41.1 68.0 97.7 100.0 =—-eee  ———ee
08-07-83 1135 704 48.5 56.5 73.7 97.5 100.0 —==-n ——we--
08-09-83 1000 499 16.7 37.9 63.4 97.4 100.0 -—===v- —-——-
08-09-83 1500 1365 40.2 48.8 63.7 95.7 100.0 —=-—-- —we—-
08-10-83 1500 862 14.1 32.1 67.1 97.6 100.0 -——==v —=e--
08-13-83 0830 276 28.8 42.9 74.1 98.4 100.0 -=--= —=w=e-
08-13-83 1630 303 19.5 37.3 66.8 95.4 100.0 --=--- ———--
08-14-83 1300 276 27.7 36.7 66.2 92.0 100.0 —=--== ——we-
08-15-83 0930 498 38.5 51.5 72.7 98.3 100.0 ----- ——we--
08-15-83 1600 425 50.7 60.7 84.6 98.7 100.0 -—=== —m-e—-
08-17-83 0830 164 21.5 36.8 65.4 98.4 100.0 ----e  ——ee-
08-17-83 1630 254 20.7 38.0 68.6 97.7 100.0 —---= ——e--
08-18-83 1115 301 13.6 22.3 52.3 94.9 100.0 ~—==ve —=——a-
08-19-83 1020 330 19.1 26.3 47.3 84.1 g6.1 100.0 --——-
08-20-83 1630 400 69.7 77.3 86.8 98.7 99.8 100.0 —=-=--
08-21-83 1140 204 50.8 63.6 81.2 97.4 100.0 -—---- ~-mwe-
08-21-83 1630 142 34.9 51.8 72.5 96.8 100.0 ----=- ~—===-
08-22-83 1720 96 29.1 45.7 69.5 96.3 99.6 100.0 -~=---
08-23-83 1110 159 18.8 33.6 61.6 95.9 9.3 100.0 ==-—-
08-23-83 1530 99 26.3 44.3 73.0 97.5 100.0 ----= ———e—-
08-24-83 151§ 391 4.0 10.7 86.8 97.6 100.0 -==== ———e-
08-25-83 1150 210 8.6 26.1 64.2 95.4 $8.8 100.0 ——-—-
08-25-83 1630 130 10.3 32.8 71.1 97.5 100.0 -~-=-e —=ee-
08-26-83 1050 94 20.8 47.0 96.2 96.3 100.0 =~-=== —-=e-
08-27-83 1020 141 14.6 30.6 64.4 95.6 100.0 ~=ww== ————-
08-28-83 1352 99 33.5 50.9 79.9 97.4 100.0 -=--- ———e-
08-29-83 1129 99 17.6 37.3 67.6 95.1 100.0 --=== ===
08-29-83 1740 128 13.2 33.9 67.5 93.8 100.0 -=--- —=—--
08-30-83 1750 161 11.6 21.3 51.1 89.5 100.0 =—-=wee ———e-
08-31-83 1036 92 27.9 40.3 69.5 94.6 100.0 ===w== ——ee-
09-01-83 1040 93 13.3 26.7 67.3 93.7 100.0 -—---- —e—ee-
09-02-83 1035 86 12.5 25.0 66.2 95.0 100.0 —=--w ~-—e-



Table 2.~--Concentration and grain-size distribution of suspended sediment,
Colorado River above Little Colorado River, 1983--Continued

Percent finer than indicated grain size,
Concentra- in millimeters
tion, in
milligrams
Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

09-02-83 1728 114 11.6 28.8 58.2 95.3 100.0 =---—-= ~———=m
09-03-83 1145 120 11.0 23.5 58.8 94.6 100.0 --=-= ~——==
09-04-83 1220 90 9.9 25.7 66.5 97.3 100.0 -==-= ——===
09-04-83 1813 123 15.6 28.8 57.5 87.8 100.0 =-——== ~——=-=
09-05-83 1350 110 13.8 23.2 50.1 83.6 100.0 =—-—== ~———m
09-06-83 0944 107 4.4 15.3 46.0 92.7 100.0 -——-= ~=——x
09-06-83 1624 139 4.8 17.6 54.2 94.3 100.0 ---—= ——=o-
09-08-83 0930 69 8.4 23.4 62.3 97.0 100.0 -==-= =——=—==
09-08-83 1705 1370 93.5 94.4 96.7 99.6 100.0 -==-= ~————o
09-09-83 0900 93 0.3 15.1 54.2 95,7 100.0 =-==-= ~===-
09-10-83 1730 85 10.7 23.6 59.6 97.7 100.0 ----= =——==-
09-11-83 1140 58 16.3 29.5 56.6 92.6 100.0 =-==== ~———-
09-12-83 1700 93 13.8 26.0 55.4 95.8 100.0 =-=== -———-
09~-14-83 1135 81 9.9 24.7 61.3 94.1 100.0 =-==== —===m
09~15-83 0910 157 6.3 18.8 61.0 98.0 100.0 =-==== =—-=—m
09-16-83 1230 88 9.8 23.7 68.6 98.8 100.0 =—==== —=—==m
09-16-83 1540 100 9.9 28.4 66.3 98.0 100.0 ----= =—--=-
09-17-83 1020 87 29.5 39.6 66.9 94.5 100.0 -—=-= =m——m
09-18-83 0915 92 12.7 25.3 62.1 95.5 100.0 ===== =———m
09-18-83 1400 109 20.5 30.3 60.6 96.7 100.0 ===-= ——=—m
09-19-83 0845 442 81.2 84.9 92.8 99.4 100.0 --=-= -—====
09-20-83 1010 544 82.5 88.0 94.3 99.2 99.9 100.0 -----
09-20-83 1410 402 75.5 81.4 91.5 99.6 99.9 100.0 ----=
09-21-83 0845 211 58.0 67.5 84.2 99.0 99.9 100.0 -=---==
09-22-83 0840 148 48.7 61.8 82.0 98.1 99.9 100.0 -----
09-22-83 1210 93 26.2 44.9 79.1 98.4 99.9 100.0 -----
09-23-83 1400 95 28.4 47.7 51.6 91.3 99.8 100.0 -----
09-24-83 0845 1307 86.4 88.7 94.3 99.3 100.0 -==-= =—=——o
09-24-83 1235 1792 83.0 87.2 94.2 99.5 99.9 100.0 -----
09-25-83 1550 836 81.7 86.3 90.4 98.3 99.9 100.0 -----
09-27-83 0905 200 52.3 65.5 81.5 98.7 100.0 =——=-= =—=——o
09-28-83 0855 216 35.1  52.5 77.8 98.0 100.0 --=—-= -—=----
09-28-83 1530 182 41.3 60.8 81.5 98.2 100.0 --=-= —=-=-=
09-29-83 0830 196 44.5 61.6 83.5 98.5 100.0 =--=-= =—=--=
10-01-83 0903 327 70.5 78.6 88.8 99.4 99.8 100.0 -----
10-02-83 0920 1304 85.2 88.4 95.0 99.8 100.0 =--=-= ——==~
10-02-83 1640 1016 86.7 89.1 94.1 99.6 100.0 -—=== —=-—=
10-03-83 1140 340 75.1 84.0 85.6 94.5 100.0 -~—~-— ——=-m
10-04-83 1058 335 50.8 58.7 73.3 97.2 99.4 99.8 100.0
10-05-83 0916 102 54.3 71.6 88.9 99.1 100.0 =-==-= =———m=
10-07-83 1210 152 1.8 24.3 59.0 97.6 100.0 =-==== ————=
10-08-83 1030 174 16. 30.9 50.9 92.6 100.0 =-==—= —=--m

2
10-09-83 0930 161 8.0 23.3 52.6 94.8 100.0 =-~-= —m—=-=
10-10-83 0845 167 9.6 29.0 61.9 98.4 100.0 --=—= ——===
10-11-83 0900 136 12.8 33.9 66.0 97.0 100.0 -——=-—— ————=
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Table 2.~--Concentration and grain-size distribution of suspended sediment,

Colorado River above Little Colorado River,

1983~—-Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

10-11-83 1637 138 19.3 38.8 77.0 97.9 100.0 =—==== —-ee-
10-12-83 0925 151 8.8 26.5 53.6 93.8 100.0 —==== —~—ee-
10-13-83 0915 100 17.3 36.6 68.0 94.1 100.0 ~==== —eeee
10-14-83 0945 172 12.0 33.5 64.3 95.3 100.0 =~-=== ———w-
10-16-83 1430 109 18.8 35.3 63.8 97.4 100.0 =~—=-= —aww-
10-17-83 1335 65 14.9 32.2 71.5 97.3 100.0 ==-=-~ ——e--
10-19-83 151§ 134 27.5 47.6 49.7 73.6 98.1 100.0 ==-=--
10-20-83 1020 145 7.0 29.2 71.2 97.0 98.9 100.0 ==-=--
10-21-83 1030 89 11.8 32.8 68.8 98.2 100.0 -—=== =—ew--
10-21-83 1500 91 5.0 19.5 62.5 7.3 100.0 =—==== ———--
10-22-83 1115 78 11.4 25.6 63.7 98.2 100.0 =~---= =eee-
10-23-83 1210 291 9.8 20.7 66.4 96.2 98.3 100.0 =~-=---
10-23-83 1615 133 5.6 20.7 57.1 99.5 100.0 =—-=--= =—e--
10-25-83 1025 136 17.3 31.7 62.1 94.0 100.0 ~-==-= =====
10-25-83 1425 162 6.7 22.6 49.2 98.8 99.7 100.0 =~===-
10-26-83 1025 183 18.6 36.3 62.1 93.0 99.2 100.0 ===w-
10-27-83 1020 136 10.1 33.0 72.1 98.7 100.0 =~==== —==--
10-28-83 1110 242 9.3 27.2 73.2 99.1 99.9 100.0 =-----
10-29-83 1105 133 10.3 17.2 40.4 84.5 99.3 100.0 =-=----
10-29-83 1540 129 25.6 35.1 61.5 95.0 99.6 100.0 ==-==
10-30-83 1035 180 7.4 14.0 31.1 71.4 95.6 100.0 -====-
10-31~-83 0940 118 21.2 32.2 62.9 95.6 100.0 ~=~== ———--
10-31-83 152§ 127 8.8 20.4 42.0 86.3 100.0 -~===-= —eew-
11-01-83 1345 106 17.9 33.4 64.5 97.3 100.0 ~—-=== ——ee=
11-02-83 1055 217 14.9 21.1 41.1 89.7 100.0 =—==== —ewn-
11-02-83 1640 100 15.9 24.0 45.0 90.0 100.0 ===== —e-e-
11-03-83 1150 127 12.3 25.6 54.1 96.7 99.8 100.0 --=--
11-05-83 1605 113 69.5 78.2 90.9 99.4 100.0 ~==== ——=——-
11-06-83 1415 211 8.0 15.4 29.8 87.8 98.8 100.0 —-==-
11-07-83 1435 51 13.5 31.5 63.4 96.4 100.0 =—-=== ——m--
11-08-83 1525 82 18.1 29.4 63.0 98.2 100.0 -—~==-= —=-e-
11-09-83 101% 159 16.5 25.8 48.4 95.4 100.0 ~-—== ~——w-
11-10-83 1110 358 4.5 17.2 63.1 92.3 100.0 ~=mee meeee
11-11-83 1030 71 17.8 37.2 71.8 96.5 100.0 ~===n ~-—e=
11-12-83 1015 65 23.0 38.6 65.9 95.3 100.0 =~==== ———e-
11-12~-83 1645 84 25.0 40.2 65.1 97.5 100.0 =~—=-= ~—w=-
11-13-83 1140 452 1.5 4.2 11.8 77.1 99.7 100.0 --=--
11-14-83 1050 127 21.2 29.3 53.8 98.2 100.0 ~~==- —————
11-14-83 152% 120 8.2 18.0 44.2 95.3 100.0 ~==== c-——-
11-15-83 1010 512 2.7 7.4 35.4 94.1 100.0 -—-=== ——e--
11-17-83 1550 717 13.2 26.1 51.8 90.9 100.0 =~—=== ~ewa-
11-18-83 1135 194 7.8 17.8 54.0 94.9 100.0 ~--w= ceeee
11-19-83 1115 1625 5.9 10.8 33.5 99.0 100.0 ===== co-e-
11-20-83 1045 967 7.1 9.4 17.8 83.8 99.6 100.0 ~===-
11-21-83 1100 902 9.4 17.2 47.2 98.3 99.8 100.0 —-=--



Table 2.--Concentration and grain-size distribution of suspended sediment,
Colorado River above Little Colorado River, 1983-~Continued

Percent finer than indicated grain size,
Concentra- in millimeters
tion, in
milligrams
Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

11-22-83 1035 558 3.7 10.4 44.9 89.3 99.8 100.0 --——-
11-22-83 1510 136 14.7 32.3 59.7 96.8 99.7 100.0 --—--
11-23-83 1005 577 7.0 9.8 22.0 56.1 99.1 100.0 =---=-
11-27-83 1225 115 9.0 23.8 60.3 94.8 100.0 =--=== -—=—-o-
11-27-83 1646 69 10.8 26.3 58.0 97.1 100.0 ===== —=—=e-
11-28-83 1200 125 9.9 19.2 48.5 92.2 100.0 -==== —=—em
11-29-83 1107 63 30.1 43.9 74.5 96.4 100.0 =-==== =—=——-
11-30-83 1100 74 5.3 19.5 53.1 96.4 100.0 =-=== ————-
12-01-83 1115 54 1.3 25.5 58.5 97.9 100.0 -==== =——=o-
12-01-83 1614 94 7.5 20.0 54.8 92.0 97.0 100.0 -----
12-02-83 1223 37 13.2  32.2 63.5 96.9 100.0 --==-= -——--
12-03-83 1058 85 6.7 17.1 55.5 97.7 100.0 -==== ——==o
12-04-83 1412 64 13.2  28.5 59.3 96.9 100.0 -==== —=——v
12-05-83 1115 131 7.9 19.4 53.1 97.0 100.0 -=-== ====-
12-05-83 1619 61 14.6 34.6 71.2 97.6 100.0 =-==== ————-
12-06-83 1325 125 9.7 19.3 52.8 98.5 100.0 =-==== =—=——=
12-07-83 1148 52 10.9 26.0 59.8 97.4 100.0 -==== ————-
12-08-83 1258 112 6.1 14.8 45.4 96.3 100.0 =-==== —=——-
12-09-83 1043 54 17.4 32.6 57.2 94.7 100.0 ===== ————-
12-09-83 1600 107 10.4 21.9 S4.7 97.2 99.6 100.0 -----
12-10-83 1204 47 15.3  34.9 67.5 97.0 100.0 -==== =—=-=v
12-11-83 1127 101 6.5 15.7 48.9 96.9 100.0 ---== =—==—-
12-11-83 1626 50 9.7 25.6 64.7 97.9 100.0 =--=== ——==-
12-12-83 1250 135 13.2  28.0 59.1 97.2 100.0 --=== =—=—m-
12-13-83 1141 38 17.6 37.4 72.6 96.9 100.0 -==== =—=——o
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Table 3.--Concentration and grain-size distribution of suspended sediment,

Colorado River near Grand Canyon,

1983

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

07-01-83 0935 1570 24.1 25.6 35.0 80.9 99.3 99.9 100.0
07-02-83 1330 1440 16.8 19.1 26.8 54.9 98.6 99.8 100.0
07-03-83 1015 753 12.8 17.9 36.1 88.9 98.7 100.0 ====-
07-03-83 1600 941 20.9 24.7 35.9 79.7 97.1 99.5 100.0
07-04-83 1100 1020 16.6 19.3 28.9 81.2 98.7 99.8 100.0
07-05-83 0900 864 22.7 28.1 47.5 88.4 98.3 99.8 100.0
07-06-83 0900 930 13.1 17.1 41.4 90.6 97.8 99.9 100.0
07-06-83 1440 1080 18.9 23.7 39.5 79.9 99.6 100.0 =-=----
07-07-83 1545 958 11.4 16.9 47.7 93.5 98.7 100.0 ====-
07-08-83 1135 139 5.1 8.3 26.3 74.1 86.8 94.9 100.0
07-08-83 1530 715 7.4 16.4 48.8 89.7 96.7 98.8 100.0
07-09-83 1630 660 4.9 15.9 57.9 95.6 99.4 100.0 -----
07-10-83 1000 794 4.3 11.3 41.8 94.4 99.4 100.0 =-==--
07-10-83 1630 632 3.9 12.4 45.5 94.2 99.7 100.0 —~==--
07-11-83 0930 545 6.1 11.4 31.6 85.2 99.7 100.0 ==-=--
07-12-83 0825 743 5.3 10.7 34.2 84.3 93.8 100.0 =-=---
07-12-83 1510 646 16.0 20.5 34.3 82.5 97.2 100.0 =-—-=---
07-13-83 1215 518 24.2 29.3 53.5 92.8 97.9 100.0 ~—=-=---
07-14-83 0824 408 17.8 24.2 47.6 88.0 99.4 100.0 ~—=----
07-14-83 1730 542 16.4 21.1 41.4 90.4 99.1 100.0 =-=-=--
07-15-83 0910 569 11.0 16.3 37.9 88.5 99.4 100.0 =-==--
07-16-83 0800 493 9.7 13.4 30.6 84.6 99.1 100.0 -----
07-16-83 1637 417 14.8 18.3 35.9 86.3 99.3 100.0 ~===--
07-17-83 1040 381 13.0 18.8 43.3 84.1 99.2 100.0 ====-
07-18-83 0807 680 5.5 8.3 24.2 71.8 99.1 100.0 =—===-
07-18-83 1650 353 7.1 12.5 34.6 85.4 98.1 100.0 =--==--
07-19-83 1125 344 4.7 8.5 25.6 68.2 98.5 100.0 ~—=~—=-
07-21-83 0935 340 3.6 14.0 49.7 94.5 100.0 ===== ———a-
07-22-83 1020 530 0.7 7.3 43.3 94.8 98.1 100.0 —===-
07-22-83 1730 778 0.7 4.3 19.3 84.7 99.4 100.0 -—-=-
07-23-83 0745 260 2.8 9.2 37.4 89.9 100,00 ~-=-= —-——-
07-24-83 1030 306 6.0 16.0 48.3 93.7 99.5 100.0 ====-
07-24-83 1655 309 9.9 14.8 36.1 91.8 99.4 100.0 ~—=~-=-
07-25-83 1100 263 3.7 16.1 52.9 96.6 99.6 100.0 =-=-=--
07-26-83 0840 1540 28.3 34.5 42.9 67.6 95.2 99.1 100.0
07-27-83 1055 2120 81.5 83.1 90.7 99.0 99.9 100.0 —--=---
07-28-83 0840 2410 86.3 88.7 93.4 99.2 99.9 100.0 ~==-—-
07-28-83 1555 4120 90.7 92.6 95.4 99.1 99.8 100.0 -=-=-
07-29-83 0830 2180 68.4 70.0 75.9 94.0 99.5 100.0 =-=---
07-30-83 1455 1950 84.9 87.1 93.8 99.4 99.9 100.0 =-----
07-31-83 0945 2520 81.3 86.3 93.3 99.4 99.9 100.0 =-=----
07-31-83 1525 1270 71.9 79.0 88.7 98.6 100.0 =-—-=== —=——-
08-01-83 0925 976 71.7 77.1 86.9 98.2 99.9 100.0 =-=-=---
08-01-83 1355 973 67.9 72.4 81.8 97.3 99.8 100.0 =-----
08-02-83 0840 2110 82.1 87.2 94.9 99.5 100.0 ===== ——=—w-
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Table 3.--Concentration and grain-size distribution of suspended sediment,
Colorado River near Grand Canyon,

1983--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

08-02-83 1315 1620 80.4 86.0 94.6 99.5 100.0 ----- ——---
08-03-83 0855 876 71.6 76.4 86.2 98.3 100.0 =—-=--= ———-—-
08-04-83 0855 2690 76.7 80.6 91.7 99.2 99.9 100.0 -—----
08-04-83 0930 545 58.9 65.5 81.4 98.2 99.7 100.0 -----
08-05-83 1140 971 78.0 81.8 90.1 98.9 99.8 100.0 ==-=--
08-05-83 1450 1780 83.8 87.2 93.8 99.5 99.9 100.0 ~-=---
08-06-83 0830 2440 68.8 71.6 84.1 96.6 99.5 100.0 ~-—=--
08-06-83 1220 2560 76.7 81.3 91.4 99.4 99.8 100.0 -—-=---
08-07-83 0855 3880 82.2 88.0 96.0 99.7 100.0 -—-=--= ———w-
08-08-83 0900 2500 79.1 83.1 94.5 100.0 <—==-- —meee ceee-
08-09-83 1130 1980 74.8 82.3 91.7 99.3 100.0 ----- ——---
08-10-83 0835 1860 82.2 87.0 94.3 99.7 100.0 ==--= ——w--
08-11-83 0815 1300 83.8 86.9 94.8 99.5 100.0 =-=-== —==--
08-11-83 1003 1870 86.2 89.9 95.3 99.5 99.9 100.0 —-=---
08-12-83 0750 2050 87.6 95.3 98.1 98.7 58.8 100.0 =-~---
08-13-83 1545 2490 87.8 91.1 97.7 99.8 99.9 100.0 ==—--
08-13-83 1705 2980 87.8 93.4 98.0 99.8 99.9 100.0 ~=-=-
08-14-83 0806 1280 80.4 85.2 91.8 98.6 99.9 100.0 -----
08-15~83 0855 1030 58.1 74.4 91.1 98.8 99.9 100.0 ===--
08-15~-83 0958 910 52.7 71.0 88.9 98.8 99.6 100.0 -=---
08-16~83 0833 1040 75.5 8l1.4 92.6 99.1 100.0 =-~--= —==w=
08-17-83 0940 3230 93.7 95.8 98.3 99.8 100.0 ====- <—-w==
08-17-83 1052 675 67.6 78.3 91.0 98.1 99.3 100.0 -—-=-=--
08-18-83 0800 485 65.8 74.6 89.9 98.8 100.0 =--=-= —==--
08-19-83 0930 538 64.6 71.0 83.4 98.3 99.4 100.0 ~==--
08-19-83 1530 524 62.3 71.6 85.6 98.2 99.0 100.0 -==--
08-20-83 1030 973 85.0 89.3 95.8 99.3 99.7 100.0 -—==—-
08-22~-83 0900 871 81.2 84.7 89.6 98.2 99.5 100.0 -=---
08-22~-83 1700 1790 87.3 90.1 95.5 99.4 99.9 100.0 -—-=--
08-23~-83 1042 2250 61.7 63.7 67.3 83.7 58.9 100.0 ~-=---
08-24~83 0930 1030 80.2 82.6 89.1 98.2 99.8 100.0 --—--
08-24~83 1645 1280 49.0 51.8 57.8 79.5 94.7 100.0 --=--=
08-25-83 1030 736 83.4 87.0 80.5 98.3 99.5 100.0 --=--
08-26-83 0900 543 66.8 71.9 93.8 99.4 99.7 100.0 ~==--
08-26-83 1630 681 32.8 39.3 64.5 98.5 99.4 100.0 --—=--
08-27-83 1015 330 47.0 58.4 80.0 99.3 99.9 100.0 -=~—--
08-28-83 0645 785 21.8 26.3 46.2 88.4 g99.1 99.7 100.0
08-29-83 1540 448 12.9 20.9 38.8 63.3 74.4 87.5 100.0
09-01-83 0835 127 19.0 34.9 65.0 97.3 89.7 100.0 -~-=~-
09-01-83 1645 90 17.8 34.7 68.2 96.3 99.4 99.6 100.0
09-02-83 1225 163 43.0 53.9 75.3 96.7 99.6 100.0 -~---
09-03-83 0845 141 21.2 34.7 62.2 88.0 99.8 100.0 —~---
09-03-83 1810 123 30.7 47.9 79.1 99.2 100.0 =—==v= —-—--
09-05-83 0930 89 11.4 26.6 59.4 96.4 89.7 100.0 -=—--
09-05-83 1640 171 15.1 28.1 55.2 93.1 99.5 99.8 100.0
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Table 3.--Concentration and grain-size distribution of suspended sediment,
Colorado River near Grand Canyon,

1983--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

09-06-83 0855 92 14.1 22.6 52.5 93.8 99.7 100.0 -===-
09-08-83 1032 340 7.8 14.9 36.4 91.3 99.6 100.0 =—==w=
09-08-83 1657 154 10.2 24.7 56.2 97.4 99.6 100.0 --=--
09-09-83 1103 103 15.8 28.0 49.3 88.4 97.7 100.0 ===-=
09-09-83 1812 113 14.2 27.1 61.5 95.1 100.0 ===== ———we-
09-10-83 0903 387 2.3 8.3 20.1 59.4 95.7 99.3 100.0
09-11-83 1725 69 21.3 37.5 72.1 98.9 100.0 ===== =====
09-12-83 1115 80 14.0 28.0 50.2 90.4 100.0 ===== —em—e-
09-13-83 0708 103 19.4 35.3 71.0 97.7 99.9 100.0 =-=-==-
09-14-83 1654 91 12.2 28.4 59.6 98.2 99.5 100.0 ===~
09-15-83 1050 109 3.1 25.3 67.4 95.3 99.6 100.0 ~-====
09-15-83 1628 133 8.1 27.2 67.9 97.1 100.0 ===== —ewe-
09-16-83 0941 72 10.2 25.3 55.7 95.8 99.8 100.0 =—====
09-17-83 1015 62 1.4 20.4 61.7 95.2 99.2 100.0 -===--
09-17-83 1715 139 12.8 28.7 60.1 96.2 99.6 100.0 =-=-=--
09-18-83 0915 179 9.7 16.4 35.4 85.2 100.0 ===== ——ee-
09-19-83 1720 402 78.1 82.4 91.6 99.5 99.9 100.0 =---=-
09-21-83 0920 192 38.6 53.8 80.4 98.5 99.6 100.0 =====
09-21-83 1700 159 28.7 46.9 75.0 96.7 99.2 100.0 ==-===
09-23-83 1710 323 61.8 71.1 85.6 98.6 99.8 100.0 -=---
09-24-83 0950 137 19.6 55.0 69.6 97.5 100.0 ===== =—====
09-25-83 0930 3440 89.9 93.9 97.8 99.6 100.0 ===== ——e=--
09-25-83 1540 1930 88.9 94.2 97.8 99.4 99.9 100.0 -===-
09-27-83 1400 339 23.9 47.9 78.5 97.1 99.1 100.0 =--=-=-
09-28-83 0935 682 76.2 84.5 93.9 99.5 99.9 100.0 =--==-
09-28-83 1335 629 69.0 78.2 93.3 99.8 100.0 ===-== ===
09-29-83 0820 468 57.3 70.4 87.1 99.1 100.0 ~==== ————-
09-29-83 1030 892 60.3 65.9 72.7 87.9 99.1 100.0 =--==-
09-30-83 0900 6780 86.4 91.4 97.6 99.5 99.9 100.0 -----
09-30-83 1300 4870 87.3 90.6 97.0 99.8 100.0 =-==== ————-
10-01-83 0840 9740 82.9 86.6 97.2 99.9 100.0 ===== ————-
10-02-83 0850 16600 82.6 85.8 92.9 99.3 99.8 100.0 =====
10-02-83 1230 15200 85.2 92.2 97.3 99.6 99.9 100.0 ====-
10-03-83 0830 6380 81.8 90.3 96.7 99.1 99.9 100.0 ---=--
10-04-83 1515 5650 78.17 87.9 97.0 99.7 99.9 100.0 -----
10-06-83 1410 2670 71.6 80.5 96.0 99.6 100.0 ===== ————-
10-07-83 0905 4300 87.5 89.2 95.4 99.7 100.0 =~——=== ————-
10-07-83 1155 608 14.7 40.2 76.0 97.9 99.6 100.0 —-=----
10-08-83 0840 1310 48.8 58.0 83.8 97.1 99.7 100.0 --=--
10-09-83 0830 778 51.7 61.7 80.7 98.9 99.9 100.0 -----
10-09-83 1150 853 39.3 53.4 86.6 99.1 99.9 100.0 -----
10-11-83 0830 507 17.0 38.3 82.9 99.1 99.7 99.9 100.0
10-11-83 1052 356 34.3 69.3 76.3 94.2 98.0 100.0 ====-
10-13-83 0938 516 25.0 41.9 84.0 96.5 98.5 100.0 =-----
10-13-83 1130 467 25.0 46.6 88.7 98.8 99.4 100.0 -----
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Table 3.--Concentration and grain-gize distribution of suspended sediment,
Colorado River near Grand Canvyon, 1983--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

10-17-83 1130 227 16.7 40.0 92.1 99.7 100.0 ===== —en--
10-18-83 0930 214 0.9 24.7 79.0 96.2 99.6 100.0 -=-=--
10-18-83 18630 135 4.3 25.9 78.4 98.4 100.0 ====e cew--
10-19-83 0900 401 5.9 30.3 67.8 98.2 99.7 100.0 ~-==--
10-20-83 1000 474 1.1 18.6 60.3 98.1 100.0 =--==r —=w--
10-20-83 1700 289 3.9 26.1 75.9 96.4 99.8 100.0 =-=--—-
10-21-83 0900 424 2.3 11.3 44.7 97.4 100.0 ==-o= —ee--
10-22-83 0900 294 3.2 18.3 57.0 95.5 100.0 -—==== —-ew-
10-22-83 1645 409 5.4 23.2 72.2 94.4 99.2 100.0 --~--
10-23-83 1410 253 2.2 16.0 72.9 97.7 100.0 -==== —ewe-
10-24-83 0900 356 6.8 20.3 63.1 91.3 99.8 100.0 --=~--
10-24-83 1700 639 11.0 22.7 67.5 96.3 99.9 100.0 -=~--
10-26-83 1623 234 3.8 20.9 63.0 94.5 99.6 100.0 ~—=---
10-27-83 1220 322 1.6 19.7 58.2 83.1 99.6 100.0 -=----
10-28-83 1006 271 0.2 13.4 50.6 95.8 99.7 100.0 =-=~--
10-28-83 1610 313 4.4 24.1 74.5 98.2 99.7 100.0 -=-~--
10-29-83 1019 288 1.9 14.0 52.5 95.9 100.0 -==mm —eee-
10-30-83 0953 308 1.7 12.3 56.8 97.0 100.0 ~==== —=w--
10-30-83 1601 575 1.6 7.5 29.5 75.0 98.6 100.0 -=~--
10-31-83 0923 275 8.5 23.1 64.2 96.8 99.7 100.0 -----
11-01-83 1146 252 2.0 17.0 65.9 86.7 99.5 100.0 =--~--
11-01-83 1637 185 10.7 68.7 98.4 99.7 100.0 -==== —-~—-
11-02-83 0956 276 0.8 19.6 73.6 99.2 100.0 =—==== —~=w--
11-03-83 1124 405 3.6 11.2 40.5 81.2 99.5 100.0 -----
11-03-83 1546 259 7.9 23.0 73.3 98.2 99.8 100.0 -----
11-06-83 1100 210 8.9 26.7 77.9 96.8 100.0 ~===v —ece=-
11-07-83 1600 218 12.7 45.9 94.6 99.4 100.0 —==== ——-~=--
11-08-83 1500 210 13.8 29.2 68.5 97.5 100.0 ===== —===-
11-09-83 1040 253 23.7 73.1 99.1 100.0 ~==== —=cee  ceee-
11-10-83 1115 130 20.3 33.1 67.6 97.3 100.0 —=-e- ——w--
11-10-83 1600 204 20.2 31.6 71.5 98.4 100.0 =--=== —=w--
11-11-83 1045 168 20.5 31.0 67.8 97.2 100.0 -==mm —ce--
11-12-83 1000 175 17.7 31.8 71.4 93.1 100.0 =-==== —=e--
11-13-83 1045 247 7.0 17.1 56.2 93.2 100.0 ===== —-e=-
11-17-83 1000 252 5.0 14.0 57.9 94.3 100.0 —-=-= =—ww--
11-17-83 1510 473 3.1 7.3 29.6 78.3 98.6 100.0 —----
11-18-83 1000 345 5.1 13.8 38.4 94.5 98.6 100.0 -----
11-19-83 1105 921 73.3 75.8 84.3 94.1 98.7 100.0 -=---
11-19-83 1500 747 60.6 65.6 83.9 97.2 98.9 100.0 -~---
11-20-83 1510 188 7.6 18.4 50.0 87.2 93.0 96.4 100.0
11-21-83 0930 167 6.3 26.9 64.9 94.2 96.5 100.0 -----
11-21-83 1030 203 7.4 21.0 61.3 94.9 98.3 100.0 -=----
11-22-83 1000 209 11.4 21.1 42.17 90.0 96.7 100.0 -----
11-28-83 1620 548 29.7 33.1 49.3 92.9 98.5 100.0 ----—-
11-30-83 1445 219 27.4 38.2 66.5 97.3 99.3 100.0 -==--
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Table 3.--Concenration and grain-size distribution of suspended sediment,
Colorado River near Grand Canyon, 1983--Continued

Percent finer than indicated grain size,
Concentra- in millimeters
tion, in
milligrams
Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

12-01-83 1025 104 33.5 46.8 72.4 89.4 100.0 --=== -----
12-02-83 1045 153 4.8 16.2 54.4 85.9 89.3 94.3 100.0
12-02-83 1425 160 10.7 24.8 62.4 90.0 94.3 100.0 -----
12-03-83 1030 123 4.2 17.0 53.9 90.9 96.7 100.0 -----
12-04-83 1130 163 9.2 20.2 53.6 95.7 99.3 100.0 -----
12-04-83 1445 317 6.7 6.7 25.8 77.6 95.1 98.4 100.0
12-05-83 1130 371 1.7 9.5 43.1 86.4 98.9 100.0 -----
12-06-83 1320 189 7.6 20.9 67.7 97.6 99.7 100.0 -----
12-07-83 1100 135 10.1 21.4 55.0 96.1 99.9 100.0 -----
12-07-83 1500 150 6.2 18.5 57.7 97.4 99.4 100.0 --—--
12-08-83 1120 128 7.6 19.4 60.6 93.6 100.0 ----- -—=--
12-08-83 1500 155 8.4 19.6 51.0 95.2 99.8 100.0 -----
12-09-83 1440 256 5.1 9.0 19.4 88.4 99.8 100.0 -----
12-10-83 1145 110 21.8 33.1 68.2 97.3 100.0 ----- -----
12-11-83 1200 149 6.5 17.3 46.9 92.6 99.2 100.0 -----
12-11-83 1530 127 11.0 21.1 54.2 85.4 100.0 --=-- -----
12~12-83 1305 374 4.6 8.2 22.5 82.0 99.0 100.0 -----
12-13-83 1105 375 5.0 9.9 27.5 82.0 99.3 100.0 -----
12-14-83 1145 133 9.8 20.4 54.8 95.9 100.0 ----= -~----
12-14-83 1530 107 11.3 20.6 67.7 97.5 100.0 --=-- ----—-
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Table 4.~~Concentration and grain-gize digstribution of sugspended sediment,
Colorado River above National Canvyon,

1983

Percent finer than indicated grain size,

Concentra- in millimeters

tion,

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

07-15-83 1045 588 7.7 14.6 53.6 97.2 99.4 100.0 ----~
07-16-83 0830 577 0.1 7.7 49.5 95.4 99.3 100.0 ==----
07-16-83 1555 466 2.5 11.1 45.8 93.9 99.5 99.8 100.0
07-17-83 0825 528 1.5 8.5 48.1 98.8 99.0 100.0 =—-===--
07-18-83 0900 453 1.1 5.7 34.0 93.2 99.0 99.4 100.0
07-18-83 1630 486 0.5 8.0 48.9 91.8 89.2 100.0 -----
07-19-83 1510 319 1.8 10.7 44.4 94.4 98.3 100.0 --—--
07-20-83 0830 813 0.3 5.2 26.5 81.4 100.0 —=-=-— ————e
07-24-83 1050 287 0.6 5.9 43.5 94.4 99.6 100.0 -—-==-
07-25-83 1025 414 11.9 23.0 54.1 94.9 98.8 99.7 100.0
07-25-83 1600 451 16.1 31.3 73.4 98.7 99.6 100.0 ====-
07-26-83 1125 1220 9.0 16.9 41.6 90.9 99.4 99.8 100.0
07-27-83 1020 3810 87.6 89.2 94.8 99.7 99.9 100.0 ===—=-
07-27-83 1715 4500 91.0 92.7 96.0 99.4 99.9 100.0 --=-—-
07-28-83 0810 1680 71.9 76.5 86.4 98.7 99.8 100.0 -——--
07-29-83 0850 2500 85.7 88.7 93.7 99.6 99.9 99.9 100.0
07-29-83 1720 2520 81.9 85.7 92.7 99.6 100.0 ---== ————-
07-30-83 1055 1890 81.6 85.0 92.6 98.8 99.9 100.0 -—-—-=——-
08-01-83 1220 2580 74.4 78.4 87.8 99.1 99.9 100.0 --—--
08-02-83 1000 1670 64.5 70.0 84.2 99.6 100.0 =—-==== ————-
08-02-83 1630 2560 84.5 86.6 92.9 99.6 100.0 =—===-e ————-
08-03-83 1640 1780 78.1 83.5 92.7 99.3 100.0 ===== —eea-
08-04-83 0935 1080 68.4 75.5 88.3 99.5 100.0 --=== -—=———-
08-04-83 1615 1040 64.3 71.3 87.9 99.6 100.0 =—--=== ————-
08-05-83 0955 761 53.9 64.1 84.8 99.2 100.0 ~===e ————-
08-06-83 0905 1560 79.4 84.5 93.6 99.5 100.0 -===-= ————-
08-06-83 1700 2420 85.4 88.7 94.9 99.7 100.0 ----= -———-
08-07-83 1030 3670 84.8 89.8 96.4 99.8 100.0 ~—=== ————-
08-08-83 0930 4350 83.1 89.4 96.6 99.9 100.0 -----= ——=——-
08-08-83 1700 4140 85.6 90.6 96.5 99.9 100.0 -==== ————-
08-09-83 1100 2940 85.5 91.0 96.5 99.8 100.0 ===== ————-
08-11-83 1000 2100 76.1 82.8 92.1 99.6 100.0 =—==== ——e--
08-12-83 0845 1970 78.5 84.9 93.4 99.8 100.0 =~==-= ——w--
08-13-83 1005 2880 92.3 93.0 96.6 99.8 100.0 ~=-=-—= ————-
08-13-83 1345 2680 82.3 89.2 95.0 99.7 100.0 ~--=-= ————-
08-14-83 1450 2980 89.7 92.7 96.7 99.8 100.0 ~—==== —=———-
08-15-83 0935 1380 76.6 83.8 92.9 99.8 100.0 ~==-== ————a
08-15-83 1315 1310 67.8 75.9 87.2 98.9 100.0 ====v ————-
08-16-83 1300 2620 86.0 91.1 96.3 99.8 100.0 =—-==-= ———w—-
08-17-83 0830 1910 79.5 87.2 94.1 99.7 100.0 -=-=v ———a-
08-17-83 1225 1170 69.2 80.1 91.1 99.7 100.0 -==== ————-
08-18-83 1355 880 49.8 68.2 87.9 98.9 100.0 -==== —=———-
08-19-83 1545 746 50.4 60.4 77.3 98.0 100.0 -====- ————-
08-21-83 0927 1240 75.1 80.8 90.1 99.2 100.0 =--=== ————a
08-21-83 1658 1050 65.5 72.5 83.5 96.3 100.0 —--=== ————-
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Table 4.--Concentration and grain-size distribution of suspended sediment,
1983--Continued

Colorado River above National Canyon,

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

08-22-83 0848 569 46.3 56.9 77.7 98.0 100.0 -=---= ———e--
08-23-83 0820 1120 75.9 81.5 90.9 99.5 100.0 =—-=-=e —cee-
08-23-83 1702 1600 82.7 87.0 93.5 99.1 100.0 =-=-=== ——=--
08-24-38 0900 1230 78.3 83.6 90.8 99.1 100.0 =-==== —=---
08-25-83 (0815 814 63.0 71.2 85.0 98.7 100.0 -=-== —----
08-25-83 1722 770 62.8 74.5 88.3 99.4 100.0 ---ee  ——ee--
08-26-83 0855 595 63.8 71.8 85.0 98.7 100.0 ----- ——ee-
08-27-83 0832 547 38.7 50.7 73.0 97.6 100.0 -==== ~—----
08-27-83 1650 489 32.6 45.3 69.1 97.3 100.0 =~-==== ——-e--
08-28-83 0842 357 35.3 52.0 78.8 98.5 100.0 -==== ——ee-
08-28-83 1706 408 30.8 48.3 82.5 99.1 100.0 -==== —-ee-
08-29-83 0845 336 24.5 41.0 74.0 98.2 100.0 ===== —ew--
08-30-83 0905 375 29.7 41.8 68.3 97.5 100.0 ~-wwn  —meeao
08-30-83 1715 303 14.6 32.7 64.9 92.3 94.5 94.9 100.0
08-31-83 0900 234 2.4 25.4 63.9 97.3 100.0 -==== —eww-
08-31-83 1730 302 15.4 32.0 66.1 97.3 100.0 ~==-e- ——ee-
09-01-83 0915 310 8.4 23.6 58.1 93.4 100.0 -~-eee  cewwo
09-02-83 1218 286 16.5 30.0 59.5 94.2 100.0 -==== —=—e-
09-03-83 0930 439 20.0 30.1 54.4 89.0 99.6 100.0 =-----
09-04~-83 1130 322 21.4 34.7 63.8 96.8 100.0 =-==== —-=--
09-05~83 1815 243 5.8 20.4 60.5 97.7 100.0 =—==we cowe-
09-06-83 0830 254 13.6 28.1 62.3 96.0 100.0 -=~-- ———-—-
09-11-83 1215 307 28.3 40.0 68.8 97.1 100.0 -==== —-we-
09-12-83 1645 295 16.6 27.5 52.6 83.8 98.2 98.9 100.0
09-13-83 1020 482 10.1 15.8 32.0 75.8 98.3 100.0 --=--
09-13-83 1705 153 25.4 37.3 67.9 97.3 99.4 100.0 =-==--
09-15-83 0915 243 24.0 33.0 57.3 93.5 99.4 100.0 --=--
09-15-83 1705 263 11.9 24.4 53.7 93.4 99.7 100.0 =---=--
09-16-83 1045 226 10.4 24.7 58.5 97.5 9%.9 100.0 --=--
09-18-83 1348 314 42.8 52.8 73.5 97.4 100.0 -==-=e ——ew-
09-19-83 1004 220 12.3 24.7 54.2 95.6 99.4 100.0 ~---=-
09-20-83 1209 255 21.1 21.1 51.2 96.6 99.7 100.0 ---=-
09-20-83 1736 695 66.4 70.4 83.8 97.4 100.0 =-=-==e ——ee-
09-21-83 0955 7717 75.0 81.2 90.8 99.1 99.8 100.0 -----
09-22-83 1144 307 37.5 47.8 68.8 97.1 100.0 ~-wwe coweo
09-23-83 1430 430 15.7 21.4 36.6 61.8 97.%5 100.0 -===-
09-24-83 1008 326 20.8 42.3 71.2 96.5 100.0 =-=== —eew-
09-24-83 1814 972 44.3 53.6 67.3 84.7 98.5 100.0 =----
09-25-83 0844 679 33.3 41.2 57.2 83.3 99.3 100.0 =--=-=-
09-29-83 0945 2482 60.0 62.4 66.3 74.6 94.2 99.3 100.0
09-30-83 1135 1513 17.5 82.4 89.8 98.6 99.8 100.0 -—===-=-
10-01-83 1130 10200 81.5 83.1 84.9 86.8 98.1 100.0 ==-=-
10-02-83 1630 23100 96.1 97.2 98.6 99.9 99.9 100.0 =-----
10-03-83 1045 25800 93.8 95.0 96.6 99.5 99.9 100.0 -=----
10-04-83 1245 10100 91.9 93.6 95.8 99.2 99.9 100.0 -----
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Table 4.--Concentration and grain-size distribution of suspended sediment,
1983-~Cont inued

Colorado River above National Canvyon,

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

10-06-83 0933 8670 89.9 93.1 97.9 99.7 99.9 100.0 =--=--
10-06-83 1625 9030 91.5 92.6 95.2 99.7 99.9 100.0 =-=---
10-07-83 0905 6050 87.5 91.2 96.7 99.7 99.9 100.0 -=---
10-08-83 0912 2830 65.4 68.8 77.5 90.7 99.5 100.0 ~-----
10-08-83 1605 2000 72.3 76.9 87.2 99.1 99.9 100.0 =—--=—-
10-09-83 0837 2110 77.6 81.1 88.2 99.0 99.7 100.0 ====-
10-10-83 1630 980 33.2 46.5 64.3 97.1 99.5 100.0 -===--
10-11-83 0912 991 36.0 44.3 60.4 83.5 99.0 99.8 100.0
10-12-83 0940 796 36.6 45.3 60.1 81.8 99.4 100.0 -----
10-12-83 1523 844 30.1 38.1 54.5% 79.7 99.4 99.8 100.0
10-13-83 1140 704 53.5 63.4 77.6 95.3 99.3 99.9 100.0
10-14-83 1017 1090 29.7 33.2 40.9 62.6 98.7 99.8 100.0
10-15-83 0945 841 19.2 27.8 44.4 68.3 98.0 100.0 -----
10-16-83 1202 869 6.0 7.1 33.3 69.6 100.0 -==-= —===-
10-17-83 0935 2810 1.5 4.4 14.5 57.4 98.2 100.0 =-=-==-
10-18-83 0915 231 20.7 47.9 75.6 96.1 98.5 100.0 -==--
10-18-83 1142 267 18.1 43.1 73.8 96.5 99.0 99.7 100.0
10-19-83 0942 236 11.0 37.8 70.9 97.7 100.0 -—=-= —==—-—
10-20-83 0955 358 16.8 49.5 78.7 97.6 99.7 100.0 -----
10-21-83 0910 354 10.3 37.5 68.8 97.7 100.0 ~==== —=———-
10-22-83 0953 267 15.3 36.7 §9.3 83.7 89.0 92.9 100.0
10-22-83 11058 449 11.0 30.2 55.2 81.9 89.9 94.1 100.0
10-23-83 0936 213 7.8 35.3 68.3 97.%5 100.0 ---== ————-
10-25-83 1450 356 18.1 46.2 78.0 96.8 99.9 100.0 -—-----
10-26-83 1510 1320 9.4 25.5 56.4 92.8 99.3 100.0 =-=----
10-27-83 1130 761 10.5 34.7 65.3 96.2 100.0 =--=-== ———==
10-28-83 1123 322 8.2 42.7 83.4 98.4 100.0 -—==m= ————e
10-29-83 1145 336 15.1 36.0 67.6 95.2 99.5 100.0 -----
10-30-83 0907 197 8.4 39.3 76.1 98.4 99.8 100.0 -----
10-30-83 1005 283 3.3 22.6 68.2 94.6 99.8 100.0 ~==—-
10-31-83 0937 340 8.4 24.7 60.1 97.0 99.8 100.0 ==----
11-01-83 0930 261 16.0 33.9 66.1 97.8 99.7 100.0 -----
11-02-83 0845 498 3.0 15.1 35.3 71.8 95.6 99.4 100.0
11-03-83 0957 235 0.9 18.9 60.4 97.1 99.5 100.0 ~----
11-03-83 1042 258 10.58 28.2 63.9 96.5 99.6 99.9 100.0
11-05-83 1623 525 1.9 22.3 72.6 98.5 100.0 ~==== —=——=
11-06-83 1211 245 9.0 32.8 78.2 98.9 100.0 =-==== ~=——-
11-06-83 1644 269 4.2 31.8 74.3 97.9 100.0 ~==== ===—=
11-08-83 1040 472 7.1 18.7 41.2 75.7 98.3 100.0 -----
11-10-83 0940 1120 2.9 7.2 19.0 51.8 89.5 95.5 100.0
11-11-83 1540 220 4.9 17.4 37.4 83.6 98.2 100.0 =-===--
11-12-83 1144 503 6.6 16.2 43.2 65.8 73.3 80.9 100.0
11-13-83 1050 331 14.3 30.8 53.5 81.5 89.4 96.1 100.0
11-14-83 1141 501 3.9 15.5 39.1 84.6 98.3 100.0 ~==---
11-14-83 1706 390 10.6 22.4 51.9 73.3 79.7 87.0 100.0
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Table 4.--Concentration and grain-size distribution of suspended sediment,
Colorado River above National Canyon, 1983--Continued

Percent finer than indicated grain size,
Concentra- in millimeters
tion, in
milligrams
Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

11-15-83 1349 2080 0.3 3.1 9.9 33.2 90.9 99.3 100.0
11-16-83 1056 886 2.8 7.7 17.7 59.1 96.0 100.0 ~----
11-16-83 1637 421 1.0 11.5 34.0 82.7 99.4 100.0 -----
11-17-83 1036 303 9.1 27.2 62.8 97.3 99.7 100.0 -----
11-19-83 1654 201 44.8 71.5 89.0 90.8 91.0 100.0 -----
11-22-83 1314 300 9.6 27.0 59.0 96.1 99.4 100.0 -----
11-28-83 1554 338 69.7 78.4 93.4 99.5 99.9 100.0 -----
11-29-83 1615 408 39.4 47.8 70.5 95.8 98.8 99.3 100.0
11-30-83 1615 284 52.3 60.4 83.7 97.7 99.6 100.0 -----
12-01-83 1230 252 42.9 52.8 74.6 94.0 98.9 100.0 -----
12-02-83 1100 57 6.3 27.0 57.9 78.7 96.0 100.0 -----
12-02-83 1642 164 22.9 38.3 72.6 97.2 99.7 100.0 -----
12-03-83 1532 122 9.4 31.0 67.3 93.0 99.2 100.0 -----
12-05-83 1110 191 23.9 38.5 71.3 92.7 96.7 100.0 -----
12-07-83 1237 282 31.8 40.0 62.8 95.5 100.0 ----- -----
12-07-83 1530 362 10.4 17.2 40.1 77.6 97.9 100.0 -----
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Table 5.--Concentration and grain-size distribution of suspended sediment,
Colorado River above Diamond Creek,

1983

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

08-06-83 1040 1440 28.1 36.5 64.5 98.6 99.7 100.0 -=-=-=
08-07-83 0915 3330 74.3 76.6 84.5 98.5 99.9 100.0 -----
08-08-83 0940 6240 84.0 86.3 90.8 98.9 99.9 100.0 —-====
08-09-83 0905 3990 75.6 78.2 87.1 99.2 99.9 100.0 =====
08-10-83 0845 2410 65.0 69.9 84.9 99.1 100.0 ----- ~—===-
08-12-83 1100 2720 83.4 87.2 93.6 99.6 99.9 100.0 ====-=
08-13-83 0915 3320 91.2 93.1 96.0 99.6 99.9 100.0 ====-
08-13-83 1825 4530 94.3 96.2 98.3 99.8 99.9 100.0 =---=--
08-16-83 1050 878 94.2 96.1 98.4 99.7 100.0 ~==-=== —-ee-
08-18-83 1125 825 89.0 94.0 98.1 99.6 99.7 99.9 100.0
08-18-83 1735 1520 92.3 96.2 99.4 99.9 99.9 100.0 -----
08-19-83 1005 582 90.8 95.8 98.9 99.6 99.7 99.8 100.0
08-20-83 0945 449 88.7 95.3 98.6 99.4 99.6 99.8 100.0
08-22-83 1115 651 89.3 93.9 98.1 99.6 99.8 100.0 -----
08-24-83 1135 1180 97.7 99.1 99.7 99.9 100.0 -=-=== —e—-—-
08-24-83 1640 1460 96.1 98.1 99.5 99.9 100.0 ---=-= ————=
08-26-83 1250 689 65.6 72.1 85.1 99.4 99.9 100.0 -=-=--
08-27-83 1050 773 42.6 53.1 66.5 87.6 99.5 100.0 =-==--
08-28-83 1030 481 41.7 51.4 77.1 98.1 99.0 100.0 =-=-==-
08-28-83 1435 546 41.6 52.9 74.3 95.3 96.8 98.2 100.0
08-29-83 0845 432 39.9 50.0 69.2 93.2 96.0 100.0 --=-~
08-30-83 0940 367 26.9 29.9 63.7 96.0 98.2 100.0 =====
09-03-83 1310 347 10.0 13.3 64.1 97.9 99.5 100.0 =~-==--
09-04-83 0930 496 11.0 25.4 60.2 90.7 92.4 100.0 =-===~
09-04-83 1530 352 23.8 32.6 71.0 94.8 97.3 100.0 =-=--=--
09-05-83 1005 309 15.4 27.2 58.1 95.0 97.9 100.0 -=-===~
09-06-83 0900 295 13.3 29.7 68.1 99.0 99.6 100.0 -=----~
09-06-83 1710 282 14.9 29.2 64.0 95.8 96.9 100.0 -=-=-~
09-07-83 1115 337 4.6 15.6 45.3 81.9 87.4 93.0 100.0
09-08-83 0850 339 14.8 29.1 60.5 95.8 100.0 =-===-= —v=--
09-11-83 0830 197 12.2 28.1 68.1 96.4 100.0 =—--=== ——=--
09-12-83 1105 216 17.9 35.9 74.0 100.0 ==~-= ——eem emmeo
09-13-83 0945 306 15.6 24.8 53.2 92.9 100.0 ~-==-== —===-
09-13-83 1745 237 14.0 28.3 64.9 90.7 95.3 100.0 =-=-=--
09-14-83 0840 243 20.0 35.3 68.9 90.6 92.7 100.0 =--=--
09-15-83 1635 79 31.4 49.8 74.5 97.7 100.0 =--=== —=—w-
09-16-83 1145 174 36.9 51.3 78.4 99.0 100.0 =—=== —=---
09-18-83 1010 59 1.5 28.5 73.5 95.9 97.7 100.0 -=----
09-19-83 1045 242 13.5 24.9 56.7 97.6 99.7 100.0 ===--
09-20-83 0950 128 8.2 22.7 63.6 97.6 99.6 100.0 -—-=----~
09-21-83 1425 1340 91.3 93.3 97.0 99.8 100.0 -=--== —===-
09-22-83 1110 422 68.5 74.6 85.4 98.7 99.6 100.0 ~-=-=--
09-24-38 1210 692 75.5 81.5 91.1 99.6 100.0 ===--= ————-
09-25-83 1010 466 67.7 74.7 90.0 99.2 99.7 100.0 =—-=--=-~
09-25-83 1610 1100 85.3 90.1 95.8 99.8 99.9 100.0 —----
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Table 5.--Concentration and grain-size distribution of suspended sediment,
Colorado River above Diamond Creek, 1983--Continued

Percent finer than indicated grain size,
Concentra- in millimeters
tion, in
milligrams
Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

09-26~83 0755 721 85.8 89.8 95.4 99.7 99.9 100.0 =-----
09-27-83 1742 995 83.9 88.8 94.4 99.4 99.9 100.0 -----
09-28-83 1044 449 69.6 77.6 88.1 99.3  99.9 100.0 =-----
09-28-83 1748 415 60.2 67.6 81.3 98.2 100.0 =—==== ===
09-29-83 0948 296 47.0 64.8 84.3 98.6 100.0 -=-—== —====
09-30-83 1052 593 74.9 80.8 90.9 99.2 100.0 --=-= —-=mm
10-01-83 1316 596 69.4 76.4 87.4 99.1 100.0 =-=-== =—==e=
10-02-83 1155 3210 88.7 91.6 95.5 99.5 100.0 =—==-= —=—e=
10-02-83 1736 12600 96.3 97.5 99.1 99.9 100.0 -—=—=== —====
10-03-83 0908 12600 96.7 97.6 99.0 99.9 100.0 =-==== =—==-=
10-04-83 1019 9300 96.3 98.1 99.3 99.9 100.0 -=--== ——=--
10-04-83 1420 7650 95.1 96.8 98.6 99.9 100.0 =---== ===--
10-05-83 0925 4750 96.1 98.5 98.7 99.9 100.0 ==-== —==e-
10-06-83 1106 4690 92.1 96.2 98.6 99.9 99.9 100.0 -----
10-07-83 1020 5040 95.3  97.7 99.0 99.9 100.0 =-=--= ==—-==
10-08-83 1545 2040 89.3 95.2 98.0 99.8 100.0 ====- —=-e=
10-09-83 1430 1200 81.7 90.5 97.5 99.8 100.0 ===== —==-=
10-10-83 1055 1060 76.7 85.5 92.7 98.9 100.0 -——=-= —==--
10-11-83 1600 564 57.2 74.0 86.7 98.5 100.0 -—--- =—====
10-12-83 0930 486 59.3 77.5 91.5 99.0 100.0 -—-== —=-—-
10-14-83 1030 446 70.0 83.7 93.3 99.3 100.0 =—-=== ————-
10-14-83 1620 395 70.3  85.4 93.7 99.2 100.0 --—=-== ———on
10-16-83 1000 339 45.8 62.1 82.8 98.9 100.0 =—==== —=-=-
10-18-83 1630 402 19.3 46.8 76.4 98.9 99.8 100.0 -----
10-01-83 0955 402 21.2  43.5 73.3 98.2 99.8 100.0 ---—-
10-20-83 1455 281 26.3  43.5 69.7 98.4 99.8 100.0 =-----
10-20-83 1610 291 18.9 39.5 74.3 99.0 99.9 100.0 =-----
10-21-83 0945 519 38.4 66.8 89.0 99.6 99.9 100.0 -=----
10-22-83 1130 328 26.7 49.0 79.3 99.2 99.7 100.0 --—-—-
10-22-83 1348 315 21.2  40.1 74.5 99.1 100.0 --=-== =—=—-u-
10-23-83 0950 304 15.4 38.6 66.0 96.6 99.3 99.7 100.0
10-24-83 1100 248 21.6 29.8 71.6 99.4 100.0 =——==- =—-—-
10-25-83 1010 794 18.0 42.9 79.4 98.0 99.6 100.0 =-----
10-26-83 1010 568 22.5 38.4 77.0 99.0 99.9 100.0 =-——-
10-27-83 1130 320 23.7 46.4 173.0 98.3 100.0 =-==== —=m—-
10-28-83 0915 423 21.8 52.5 81.9 98.9 99.8 100.0 =-----
11-04-83 0600 267 19.9 42.0 70.5 98.2 99.3 100.0 -----
11-07-83 1100 288 7.5  22.7 63.1 99.4 100.0 --=== =————-
11-07-83 1435 382 10.3  34.6 75.1 98.6 99.8 100.0 =-----
11-08-83 1050 374 13.9 37.6 72.8 98.9 100.0 ---== —==—-
11-09-83 1055 308 8.6 31.6 68.1 97.9 99.2 100.0 -----
11-09-83 1215 3 11.1  37.7 73.5 99.2 99.8 100.0 =-----
11-11-83 1056 283 3.0 3.1  19.5 54.1 97.3 99.4 100.0
11-11-83 1210 229 6.1 32.7 70.9 97.8 99.3 100.0 -----
11-14-83 0925 265 11.3  36.6 75.0 98.8 100.0 =———=- —=-—o
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Table 5.--Concentration _and grain-size distribution of suspended sediment,

Colorado River above Diamond Creek,

1983--Continued

Percent finer than indicated grain size,

Concentra- in millimeters

tion, in

milligrams

Date Time per liter 0.062 0.125 0.250 0.500 1.00 2.00 4.00

11-18-83 1410 209 20.0 41.1 78.8 98.2 100.0 ~=-=== —=—e-
11-19-83 1325 318 42.5 59.4 82.8 98.9 100.0 -==== —m——-
11-22-83 1105 4217 20.0 40.7 70.2 98.4 99.3 100.0 -—=—=—-
11-22-83 1640 237 28.1 48.6 78.0 99.0 100.0 ===-= ———--
11-28-83 1049 529 55.4 62.0 79.0 98.2 100.0 -—==== —meea
11-29-83 1106 371 53.5 60.8 77.3 99.2 100.0 -—~~-== —ee--
12-01-83 1130 349 37.0 53.5 76.4 99.0 100.0 ---== —-w=-
12-02-83 1550 293 23.5 37.8 73.4 97.6 100.0 -=-=== ———=-
12-03-83 1614 271 26.4 43.5 77.5 98.7 100.0 -=-=-== —==--
12-04-83 1023 293 16.4 32.3 58.7 95.2 100.0 -=-=-== ————=
12-04-83 1425 239 11.5 27.1 62.5 94.9 100.0 =~—=== ———w-
12-05-83 1136 212 22.1 35.7 68.8 98.2 100.0 =~=~== ————-
12-06-83 1050 257 13.7 24.4 62.1 96.8 100.0 -=-=--~ ————-
12-06-83 1515 202 8.4 20.1 52.3 95.9 100.0 =——-=== ————a
12-07-83 1102 79 30.9 30.9 30.9 97.8 100.0 =—==== —-e—e
12-08-83 1020 214 25.4 38.3 66.4 97.1 100.0 ----~ ————-
12-09-83 1106 323 11.2 24.0 57.4 95.5 100.0 ~—---== —==—-
12-10-83 0902 239 2.5 19.5 51.2 94.2 100.0 =—==== —=——a
12-11-83 1612 212 16.7 29.2 57.9 94.1 100.0 =—=-== ————o
12-12-83 0934 276 12.3 26.7 56.1 91.4 100.0 =—==== ———ea
12-13-83 1505 242 13.9 32.0 64.8 98.2 100.0 =-==== ————a
12-14-83 1105 250 11.9 24.5 57.2 94.6 100.0 —-==== —==—=
12-15-83 1040 297 19.1 35.5 62.5 97.7 100.0 ===== ————-
12-15-83 1545 2717 28.6 43.2 70.1 98.7 100.0 ~==== —=——a
12-16-83 0920 215 15.7 30.3 62.2 97.7 100.0 =—==== ————-
12-18-83 1346 260 12.9 25.0 60.1 98.1 100.0 —=—-—==  —-eeo
12-19-83 1120 222 17.0 28.2 58.2 97.1 100.0 ----~ ——w--




Table 6.--Suspended-sediment concentretions at individual verticals of cross sections,

Colorado River at Lees Ferry, 1983
Distance
from Percent
Mean left bank Concentration, finer
Gaga concentrations, Number reference in than
height, in milligrams of point, milligrams 0.0625
Date Time in feet par liter verticals in feet per liter millimeters

06~17-83 1330 15.03 225 S 270 73 42.0
340 63 32.0

410 326 14.0

470 280 14.0

384 384 20.0

06-18-83 1245 15.15 212 5 270 159 16.0
340 156 18.0

410 342 6.0

470 330 12.0

535 74 31.0

06-18-83 1600 15.15 247 5 270 157 41.0
340 250 27.0

410 175 17.0

470 68 50.0

535 583 7.0

08-30-83 0805 11.98 10 19 205 52 -
225 0 ===

245 4 ----

285 3 ===

305 2 ==

325 2 ===

345 2 -

365 2 ----

385 2 —---

405 2 ----

425 2 ===

445 2 -

465 3 ----

485 5 -—=-

505 5 ----

525 4 ==

545 4 ----

565 37 -

09-16-83 0940 11.92 46 18 210 46 64.0
230 350 61.0

250 97 76.0

270 38 86.0

290 25 65.0

310 24 58.0

330 22 84.0

350 12 48.0

370 7 69.0

390 7 74.0

410 24 71.0

430 22 65.0

450 24 86.0

470 6 63.0

490 19 90.0

510 11 44.0

530 17 73.0

550 79 42.0

39
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Table 6.--Suspended-sediment concentrations at individual verticals of cross sections,
Colorado River at Lees Ferry, 1883--Continued

Date Time

Gage
height,
in feet

Mean
concentrations,
in milligrams
per liter

Number
of
verticals

Distance
from
left bank
reference
point,
in feet

Concentration,
in
milligrams
per liter

Percent
fines
thar

0.0628

millimeters

09-30-83 1125

10-07-83 1055

10-20-83 0748

11.91

11.94

11.50

41

19

19

17

180
210
230
250
270
280
310
330
350
370
380
410
430
450
470
490
510
530
550

195
215
235
255
275
285
315
335
355
375
385
415
435
455
475
495
515
535
555

200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520

327
200
37
54
6

2
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Table 6.--Suspended-sediment concentrations at individual verticals of cross sections,
Colorado River at Lees Ferry, 1983--Continued

41

Distance
from Percent
Mean left bank Concentration, finer
Gage concentrations, Number reference in than
height, in milligrams of point, milligrams 0.0625
Date Time in feet per liter verticals in feet per liter millimeters
11-02-83 1020 11.58 6 18 190 50 -
210 7 -—=-
230 2 -
250 3 ——=-
270 0 -
290 3 —-=-
310 8 ~en=
330 3 ===
350 3 ----
370 6 -~
390 5 ===
410 4 -
430 6 -===
450 8 --~-
490 2 —---
510 0 ==
530 0 -~
550 0 el
11-12-83 0930 11.43 5 15 180 6 56.0
210 6 56.0
230 6 56.0
250 6 56.0
270 7 75.0
290 4 73.0
310 1 0
330 5 15.0
350 1 50.0
370 1 67.0
390 2 40.0
410 2 100.0
430 3 50.0
450 2 75.0
470 3 46.0
490 11 48.0
510 4 70.0
530 11 83.0
550 11 83.0




Table 7.--Suspended-sediment concentrations at individual verticals of cross sections,
Colorado River above Little Colorado River, 198

Distance
from Percent
Mean right bank Concentration, finer
Gage concentration, Number reference in than
height, in milligrams of point, milligrams 0.0625
Date Time in feet per liter verticals in feet per liter millimeters
08-31-83 1134 2,785.16 95 13 120 77 12.0
140 84 29.0
160 69 25.0
180 127 18.0
200 82 17.0
220 60 27.0
240 110 16.0
260 124 13.0
280 93 19.0
300 82 20.0
320 100 21.0
340 122 9.0
360 100 18.0
09-13-83 (0758 2,714.78 103 6 130 99 19.0
150 100 16.0
170 84 22.0
190 81 23.0
210 123 16.0
230 129 15.0
09-13-83 0940 2,784.92 17 15 75 11 ----
95 46 ----
115 8 ===
135 12 ----
155 64 ———-
175 13 ———-
195 9 ==
215 10 -
235 11 ----
255 15 -—--
275 9 it
295 12 --=-
315 11 -—--
335 12 -
355 6 -=--
375 11 ==

395 9 ----




Table 8.--Suspended-sediment concentrations at individual verticals of cross sections,

Colorado River near Grand Canyon, 1983

43

Distance

from Percent

Mean right bank Concentration, finer

Gage concentration, Number reference in than
height, in milligrams of point, milligrams 0.0625

Date Time in feet per liter verticals in feet per liter millimeters

09-13-83 0758 14.78 131 7 250 122 16.0
270 45 77.0

280 102 14.0

310 140 15.0

330 101 13.0

350 108 17.0

370 298 7.0

09-22-83 0300 13.20 250 14 110 830 -
130 300 —---

150 175 ----

170 160 —---

190 204 -——

210 298 -—--

230 210 ----

250 234 m---

270 204 ----

290 207 -

310 191 -

330 169 —---

360 156 -

370 158 ===

11-06-83 1415 13.54 235 18 115 316 ---
130 88 ——--

145 91 -

160 386 -

175 245 -

190 165 -

205 155 —---

220 149 -—--

235 126 ===

250 459 ---=

265 512 ----

280 205 ----

295 805 ----

310 116 ===

325 183 ===

340 101 -

355 52 ----

370 83 ----




Table 9.--Suspended-sediment_concentrations at individual verticals of cross sections,
Colorado River above National Canyon, 1983

Distance
from Percent
Mean left bank Concentration, finer
Gage concentration, Number reference in than
height, in milligrams of point, milligrams 0.0625
Date Time in feet per liter verticals in feet per liter millimeters
09-05-83 1000 1,747.80 422 13 120 786 12.0
140 170 16.0
160 217 12.0
180 280 14.0
200 247 14.0
220 351 10.0
240 284 10.0
260 179 24.0
280 481 6.0
300 380 14.0
320 753 5.0
340 913 34.0
360 4580 33.0
09-11-83 1720 1,747.28 327 13 120 118 21.0
140 89 33.0
160 94 14.0
180 195 14.0
200 139 11.0
220 4286 33.0
240 120 18.0
260 151 19.0
280 206 14.0
300 154 11.0
320 150 22.0
340 372 24.0
360 2030 22.0




Table 10.--Suspended-sediment concentrations at individual verticals of cross sections,
Colorado River above Diamond Creek, 1883

Distance
from Percent
Mean left bank Concentration, finer
Gage concentration, Number reference in than
height, in milligrams of point, milligrams 0.0625
Date Time in feet per liter verticals in feet per liter millimeters
09-21-83 1015 1,352.93 296 13 60 122 15.0
75 224 13.0
90 328 27.0
105 457 40.0
120 317 26.0
135 336 31.0
150 286 28.0
165 300 32.0
180 268 36.0
185 251 29.0
210 236 33.0
225 296 52.0
240 427 60.0
10-15-83 1130 1,352.22 457 14 50 1220 30.0
65 400 31.0
80 512 41.0
95 500 48.0
110 433 39.0
125 451 44.0
140 464 47.0
155 404 41.0
170 460 46.0
185 366 37.0
200 330 32.0
215 371 49.0
230 394 40.0
245 284 0.0
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Table 11.--Grain-size distribution of bed material,

1983

Colorado River at Lees Ferry,

Distance

from
left bank

reference

Sample
weight,

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-
axial
size

in
grams

point,

0.25 0.125 0.0625

0.5

16

32

64

in feet

Date

0.0 0.0 0.0 0.0
0.
0

0.0
0.0

18.6

----- 100.0 0.0 0.0 0.0 0.0
0.0 0.0
82.6 43

42.0

250 129.8

280
330

06-30-83

o
oo

o N
oo

0.0
6.7

0.0
64.4

0.0
89.2

0.0

100.0

0.0 0.0

23.3

0
151.5

06-30-83
06-30-83

(=]
c o

- o
. .
c o
™o
- o

wo
~ o

96.7
0.0

8.6
0.0

99.9
0.0
0.0
0.0

100.0
0.0
0.0
0.0

0.0

0.7 -----
0.0 0.0

0.0

193.1
0.0

380
435
455
475

06-30-83
06-30-83

oo
[~ )

oo
oo
oo
o o
o o
oo
[ =)

c o

oo
oo

0.0
0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
26.1

06-30-83
06-30-83

oo
o o

o o
c o
oo
oo

oo
oo

0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
100.0

0.0
0.0

170
185
205
225

07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-01-83
07-03-83
07-03-83
07-03-83
07-03-83
07-03-83
07-04-83
07-04-83
07-04-83
07-04-83
07-04-83

0.0

0.0

0.0
0.0

0.0

0.0
0.0
21.4

0.0
0.0
24.9

0.0
0.0
25.3

0.0
0.0
25.3

0.0
0.0
25.3

0.0
0.0

0.0
0.0
25.3

0.0
0.0

0.0

0.0
24

0.8
0.0

8.8

0.0

245
265

0.0

0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0
0.0

0.0

0.0

0.0
0.0
0.0
25.0
201.2

oo
oo

oo
oo
oo
c o
oo
oo
c o
[~ )
c o
c o
oo
[~ =]
o o
oo

oo
oo

0.0
0.0

0.0
0.0
n

285
305

oo
o o

c o
c o

@ ™
[~ )

[y Kol

N

N~
~ -

44
11.2

====- =-=-=-- 100.0 88.4 68.4
100.0 51.4 36.0 20.3
34

28.3

325
345

0.0
0.0

0.0
0.2

1.1

3.2
4

100.0  84.2 48.4 24.2 10.5
----- ----- 100.0 98
78.2

11.3

365
385

61.9 0.5

99.9
100.0
100.0

3.3
3.0

1.2

173.4

oo
oo

N
c o

N @©
" -

85.4

99.0
99.9

seems meees eeeee 99.9
seeee eeoe- 100.0

186.1
163.4

405
425

0.0
0.0
0.0

0.0

0.0

1.8
2.5

73.0

99.6

99.9
100.0

3.0
1.2
1.2
1.8
0.0

0.0

141.0
135.0
167.9

445
465

70.9

99.6

6.6 0.1 0.0

98.2 14.3

90.2
99

seees emsss =-e-e 100.0
100.0

485
505
525
545

0.1
0.0
0.0

0.5

.8

165.6

0.0
0.0

0.0
0.0

0.0 0.0

0.0

0.0
0.0
0.0
0.0
0.0

100.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
15.1

0.0

0.0
0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0

0.0
0.0

0.0

0.0
100.0

0.0
22.3

565
250

0.0

oo
oc o

O -
[~

o~
o -t

0.0
97.3

0.0

0.0

.7
8.0

0.0
4
0.0

0.0
107.8

340
360

c o
oo

oo
c o

w0 o
-~ o

76.6
0.0

--e-- =---- ----- 100.0  99.2  98.3
0.0 00 0.0 0.0 0.0 0

0.0
0.0

199.9
0.0

470
530
250

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.1

0.0
0.42
0

0.0

0

0.0
27.4

0.0
39.6
100.0

0.0 0.0
100.0 53.1

0.0
26.1

0.0
377.1

1.6
13.5

7.3

67

15.2

340
360
470

.7

.8

96.2
100.0

99.5

5.0
1.8
0.0
0.0

110.8

87.8 3.8
0.0
0.0
0.0
0.0
0.0

9.9

96.5

0.0
0.0
0.0
0.0

0 0.0

0.0
0.0
0.0
79.2

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

530
250

.0
0.0
0.1

0.0
0.0
100.0

07-05-83
07-05-83
07-05-83
07-05-83
07-05-83
07-07-83

0
3

0.0

0.0
1.2
0.8
0.0

12.7

0.0
188.0
198.2

340
420

0.0
0.0

99.8

0.0
0.0

---=- 100.0 99.9 78.4 2.0 1
0 0.0

480
525
250
250
340
370

0.0

0.0

0.0 0.0 0.0 0.0
52.6 31.8
0.0

52.6

0.0
100.0

0.0

0.0

oo
oo

oo
oo
n o
™o

@ o
o o

0.0
47.7

0.0
67.9

0.0
100.0

0.0

0.0
22.0

.7

07-07-83
07-07-83
07-07-83
07-07-83
07-07-83
07-09-83
07-09-83
07-09-83
07-09-83
07-09-83
07-11-83
07-11-83
07-11-83

oo
o o

- o
oo

- o
oo

4 0.4
.0 0.0
100.0 79.5

8.3
0.0

20.7
0.0

0.0 0.0 0.0

0.0 0.0

0.7

158.3
0.0

0.0
0.0

0

2.4

204.0

450
530
250
340

0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0
0.0
3.6

0.0 0
59.7

0.0 0.0

0.0
0.0

17.7

0.0

0.0
100.0

0.0
48.0
24.3

0.0
248.9

o o
o o

0.

0.0
0.0
38.0

0.0 0.0
0.1
54.2

2.8
72.4

0.0

100.0

67.8
143.3

0.0

0.1
0.1
0.0
0.0
0.0
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0.0
0.0

0.0

0.0
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Table 11.--Grain-size distribution of bed material,

1983--Continued

Colorado River at Lees Ferry,

Distance

from
left bank

reference

Sample
weight,

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-
axial
size

in
grams

point,
in feet
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0
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0.0
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0
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0.0
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0.0
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0.0
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0

100.0
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0.0
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0.0
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0.0
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0.0
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0.0
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0
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0.0
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Table 11,--Grain-size distribution of bed material,

1983--Continued

Colorado River at lLees Ferry,

Distance

from
left bank

reference

Sample

Grain size is in millimeters.

Percent finer than indicated grain size,

Tri-
axial
size

weight,

in
grams

point,
in feet

0.125 0.0625

0.25

0.5

16

32

64

Date
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0.0
0.0

5.1
0.0

100.0 99.9 99.5

0.7

0.0
0.0
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1983--Continued

Table 11.--Grain-size distribution of bed material
Colorado River at Lees Ferry,

Distance

from
left bank

reference

Sample

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-
axial
size

weight,

in

grams

point,
in feet

0.125 0.0625

0.25

0.5

16

32

64

Date

0.0

.0 0.0
0.0 0.0
0.0

69.6

.0
0.0

0.0

.0

0.0

300
340
360
460
330

08-20-83
08-20-83
08-20-83

0

0.0

0

0.0 0.0

.0

0.0

0.0

0.0
0.6

0.0
97.4

0.0 0.0
89.2

99.6

0
100.0

.0
0.1

.0
0.4

6.7 mmmmm mmemee oee-

182.0

08-20-83

1.2
0.4

3.0
38.6

.4
69.1

.1
91.5
100.0

8.5
98.7

12.6
100.0

13.8

100.0

37.7
&

171.3

08-22-83
08-22-83
08-22-83
08-22-83
08-24-83

0.0

0.0

22.3

385
430
530
300
330
400

96.8 2.7 1 0.1

99.9

0.8

194.6

¢.0

0.0 0.0

0.0

0.0 0.0 0.0 0.0

0.0

.0
.0

0.0 .0 ¢.0
5.0
0

0.0

0.0

0.0
21.3

- O
o o

o
- o

3.1
0.0

.0
95.5

6.2
0.0
99.7

9.6

0.0
99.9

.0
100.0

100.0 19.6 19.6
0.0 0 0.0 0

0.0
4.3

12.3

26

08-24-83
08-24-83

0.0

.1

99.9 2.0

182.0

470
250
350
450

08-24-83

0

0.0

0.0
0.0
1

0.0 0 0.0 0.0
73.

0.0

100.0

.4

08-26-83
08-26-83

[~ )
oo

(-]
oo

0.0
0.9

0.0 0 0 0.0 0 0.0
------ 100.0 99.7 99.6 98.8
0

7.7

0
187.2

08-26-83

o
o

0.0

40.6 34.4

.0
49.5

0.0
41.8

.0
43.7

0
46.3

.0
60.0

0
100.0

0

.0
23.7

.0

0
187.0

550

220

08-26-83

(2]
<

17.8

53.0

08-28-83

0.0

1.0

0.1
0

&4

94.8 94.8 91.8 78.4

100.0

100.0

8.3
0.0

9.7
116.1
107.0

08-28-83 270-320-370

08-28-83

0.0

73.5 32.1 .4
1.9

96.4

98.7

420
470
520-570

0.0
12.8

.1

93.1

99.6

99.7
100.0

0.0 ==--= =--=--- ----- 100.0 99.8
97

0.0

08-28-83
08-28-83

45.4

96.5 85.8
83.9 62.1

0.0

99.3

100.0

14.

0.0
0.0
0.0
0.0
0.0
0

22.9

94.55 92.7

.5

71.5 I

0
412.4

200

250

09-01-83

0

0.0

0.0
0.0
0.0

3.1
55.9

0.0

0.0

0.0

.0

09-01-83

.0
.0
0.3

0.0

.0
.0
2.8
20.6

0.0
0.0
5.5
87.2

0.0
0.0

13
97

0.0

70.3 100.0 0.0

275

09-01-83

0.0

0
100.0

0.0

0.0

.0

0
117.3

300

350

09-01-83
09-01-83

1.2
0.3

21.6

26.5

39.0

99.5
100.0

10.2 m———— 100.0

191.5
104.0

400
450
500
550

09-01-83

0.0

96.6 76.4 0.8
90.3 13.1

99.2

99.8

09-01-83

0.5

s--e- seeee- ----- ----- 100.0 89.5  98.5

20

09-01-83

0.0
0.9
0.0

0.0
2.6

0.0 0.0

0.0
7.5

8.6
95.0

0.0 0

11.3

0.0
15.6

0.0

17.6

0
100.0

0.0

09-04-83

5.4

7.2
5.8
59.5

8.6
12.2

225 294.2 55.0

325
425

09-04-83
09-04-83

0.7

1.4
0

19.0 ----- 100.0 26.6 26.6 20.1
------ ----- 10000

13
179.3

0.1

98.8

99.6

09-04-83

0
100.0

0.0

0.0

.0

0.0

0.0

0.0

0.0

0.0

.0

360.1

525
230
240
250
280

09-04-83

09-06-83
09-06-83
09-06-83
09-06-83

0.0
0.0
0.0

0.0

0.0

0.0
0.0
0.0

0.0 0.0
0.0
0.0

0.0

0.0

.0
0.0

.0

0.0
0.0

0.0

0.0
0.0

0.0
0

.0
0.0
0.0

0.0

0.0
0

0.0
0.0

0.0

.0
.0

0.0

0.0

.0

0.0

0.0
1.6
0.0

0

0.0
100.0
0

0.0

310

09-06-83
09-06-83
09-06-83
09-06-83
09-06-83
09-06-83
09-06-83

- o
(=1 -~

- o
(= -]

0.3
0.0

7
0.0

0.8

0.0
4

0.0

1
.0
16.2

2.9
0.0
22

41.6  -----
0 0.

176.9
0

320
330

0.0
0.0

0.2
0.0

1.1

.5
.0

0.0
1.8

.1

5.8
0.0

8.8
0.0
0.0

73.5

33.3 ----- 100.0 .3

89.6

340
350

0.0

0.0

.0 0.0 0.0

0.0

0.0

0.0

0.0

[= 21
o o

0
0.2

0.0
0.3

.0

0.0
33.6
14

0
97.5

0.0
100.0

0.0

0
9.0

0.0
181.1

370
380
390
400
410
470
500

0.3
0.3

.8

19.1
49,

10.9

=== 100.0 34.2 29.7 21.3
100.0

20.3

35.7
104.1

09-06-83
09-06-83
09-06-83
09-06-83
09-06-83
09-06-83

0.0
0

0.0
0.2

95.5 985.5 91.3 81.9 52.3
-=---=- 100.0

13.0

99.5 94.6 1 0.5

99.9
100.0

4.3
1.7
0.0

104.6

.0
0.0

92.3 1.4 1
0.0

99.6

99.8

122.0

0.0

0.0

0.0

0.0

0
0

.0

0.0

.0
0.0

.0
0.0

.0 .0
.0 0.0
0.0

0.0

.0
0.0

0
0

.0

0
100.0

530
290
340
410

0

.0
0.0
80.8

0.0
0.0

99.1

.0
0.0

13.7

.4

09-07-83

0.0
0

.0
0.0
0.0

0.0

0.0
97.0

.0
100.0

0

0.0

0.0
5.3
0.0
12.3

09-07-83
09-07-83

.8 0.4

37
0.0

185.0

0.0

0.0
64.

0.0
70.6

0.0
77

.0
86.4

0.0

450
240
290
350
400
470

09-07-83

.4

56.7 20.0 5.8
0.0 .0
0.0

1

100.0

119.9

09-09-83
09-09-83
09-09-83
09-09-83
09-09-83

0.0

0.0

0.0
0.0

96.8
100.0

.0 0.0
0.0
99.2

0
0
100.0

0.0

0.0

0.0

0.0

.0
0.0

198.7

0.0

0.0 0.0

0.0
77.0

0.0

.0
5.7

1
0.1

0.2

26.8

0.0

88.3 1.4

99.6

O A e

112.4
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Table 11.--Grain-size distribution of bed material,
Colorado River at Lees Ferry, 1983--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grein size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

09-11-83 240 180.0 I 100.0 99.8 99.4 99.0 98.2 84.8 63.7 21.1 4.6
09-11-83 400 130.5 5.3  s-e=es —me-mes ee-ee 100.0 95.5 94.0 71.8 37.2 0.5 0.2 0.1
09-11-83 470 176.9 1.7 ===~ =scesc e-e-e a-eeo 100.0 99.9 89.5 86.5 1.0 0.1 0.0
09-11-83 490 110.5 b O B I D 100.0 99.9 95.7 2.2 0.0 0.0
09-13-83 240 128.4 4.3 ----= meses- m-ee- 100.0 99.9 99.1 97.2 90.3 56.7 20.6 5.4
09-13-83 320 71.1 25.3 ----- 100.0 19.4 12.4 7.7 6.2 5.2 4.5 1.8 0.6 0.1
09-13-83 380 112.1 22.0 ----- 100.0 54.3 48.9 35.5 24.0 14.4 8.7 1.0 0.4 0.2
09-13-83 400 157.8 9.0 ----= ==---- 100.0 99.6 91.8 72.2 36.6 14.2 0.4 0.1 0.1
09-13-83 450 180.7 3.0 ==se= soeess secee —eeeo 100.0 99.9 98.9 82.3 0.4 0.0 0.0
09-13-83 500 10.2 13.0  =~--- 100.0 64.7 47.1 42.2 40.2 39.2 34.3 4.9 0.0 0.0
09-16-83 450 189.4 4.0 ~---- 100.0 99.9 99.6 94.8 65.8 0.6 0.0 0.0 0.0 0.0
08-17-83 230 291.0 s=== ==s=== e=eses  ssces ess—e —eo—e cr-ees —oose —-eee s===  =-=- 100.0
09-17-83 300 53.7 20.7 ----- 100.0 38.9 31.1 13.8 8.0 3.9 3.2 1.1 0.4 0.2
09-17-83 400 102.8 6.7 =-=-= ~----- 100.0 99.3 95.6 86.9 55.6 21.0 0.3 0.0 0.0
09-17-83 500 11.5 2,7 mm=== mmess- see-s —-eee 100.0 99.1 93.9 80.9 15.7 0.9 0.0
09-19-83 200 123.1 5.3  c-ems semees o--e- 100.0 89.5 99.1 98.1 85.9 73.8 45.6 14.6
09-19-83 320 200.0 49.0 ----- 100.0 11.7 9.8 4.9 3.2 1.4 1.1 0.3 0.0 0.0
09-19-83 420 194.5 6.0 ----= ~eceos- eo--e 100.0 98.8 86.7 86.1 50.8 0.4 0.1 0.1
09-19-83 480 181.2 5.0 =emem me-eee o--eo 100.0 99.8 99.8 99.6 93.2 2.5 0.1 0.0
09-21-83 220 80.6 9.7 ==ems =---e- 100.0 96.7 92.9 91.9 0.7 87.2 78.3 43.2 11.5
09-21-83 300 19.2 7.3 --ems mesmee- 100.0 95.8 85.9 76.6 71.4 66.7 48.4 22.9 3.6
09-21-83 400 102.2 11.3 ----- 100.0 98.7 97.7 96.8 982.7 71.6 29.7 0.2 0.0 0.0
09-21-83 450 114.1 8.3 meeemm meesss e-eee 100.0 99.2 99.0 95.1 65.0 0.4 0.0 0.0
09-23-83 200 155.2 1.3 =-emm sseese ceeee meeeo 100.0 99.5 98.6 96.6 88.5 57.3 18.4
09-23-83 300 32.8 14.7 ----- 100.0 47.9 44,5 20.4 10.7 5.8 4.0 1.2 0.6 0.3
09-23-83 400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-23-83 500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-27-83 305 26.8 27.3 ----- 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-27-83 455 193.2 3.3 meems memsess cmces eeeeo 100.0 99.5 95.4 72.6 0.8 0.1 0.0
09-27-83 485 199.6 A e e L LD L 100.0 99.7 90.2 3.5 0.3 0.0
09-27-83 515 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-29-83 385 167.0 9.7  ~mees s-ees- 100.0 98.0 88.6 65.1 33.9 12.2 0.5 0.1 0.1
09-29-83 445 156.5 11,7 ==--- 100.0 98.1 98.1 96.7 95.9 93.3 77.1 1.7 0.1 0.0
09-29-83 475 188.1 3.7 mm-m= sesese ccece omeeo 100.0 99.9 8.9 96.0 2.3 0.3 0.2
09-29-83 510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-02-83 285 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-02-83 435 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-02-83 505 7.4 4.7  memms mseoe- o--eo 100.0 93.2 83.8 66.2 44.6 4.1 0.0 0.0
10-02-83 535 133.8 3.3 meees essmce scces anmee- 100.0 99.9 99.4 98.9 95.1 47.1 3.8
10-07-83 195 137.8 0.8 ----= ~se-oe meces cecee eo-e- 100.0 99.8 99.1 90.5 49.3 13.0
10-07-83 215 162.0 0.8 =-=-= moesss seees mceen eee-e 100.0 99.9 99.7 93.4 A7.8 9.1
10-07-83 235 359.1 56.0 ----- 100.0 2.9 2.9 1.1 0.8 0.6 0.3 0.2 0.1 0.0
10-07-83 255 4.4 5.0 =--=- s-e--- oo 100.0 79.5 72.7 63.6 52.3 34.1 9.1 0.0
10-07-83 275 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 295 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 315 91.2 29.0 ----- 100.0 10.0 5.9 3.6 2.1 1.6 0.8 0.2 0.0 0.0
10-07-83 335 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 355 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 375 179.3 17.3 ----- 100.0 93.9 83.8 38.4 13.1 3.0 1.2 0.8 0.2 0.0
10-07-83 385 1.9 5.3 cesmem mesees —ecao 100.0 73.7 36.8 5.3 0.0 0.0 0.0 0.0
10-07-83 415 4.0 0.8 mo=em=m mss-ess soees coeee oo-eo 100.0 97.5 77.5 0.0 0.0 0.0
10-07-83 435 183.2 8.3 memmm memeos omeeo 100.0 97.3 93.2 72.9  42.5 1.2 0.1 0.1
10-07-83 455 197.8 6.3 me-es m-mm-e eeeeo 100.0 99.5 98.7 96.3 82.9 2.1 0.2 0.1
10-07-83 475 107.6 0.8 ---=- ~s--es meces eoee- ---~- 100.0 99.8 95.0 4.7 0.4 0.1
10-07-83 495 4.9 0.8 ~mems= mssoes sec-c eemen ooe-o 100.0 98.0 87.8 2.0 0.0 0.0
10-07-83 515 3.3 4,3 mem-s s-ses- se-eo 100.0 93.9 93.9 90.9 81.8 3.0 0.0 0.0
10-07-83 535 180.6 0.8 ~==m= cmmess cmeee meeee eoe-e 100.0 99.8 99.1 95.9 47.3 4.3
10-07-83 555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-09-83 235 128.1 m===  =ss=s=  ssoss=s somes sscss sssce ssescc ecesoo —-==  mee= mee- 100.0
10-09-83 315 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 11.--Grain-size distribution of bed material,

1983--Continued

Colorado River at Lees Ferry,

Distance

from
left bank

reference

Sample
weight,

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-

axial
size

in
grams

point,
in feet

0.25 0.125 0.0625

0.5

16

32

64

Date

oo
0o oo

o~

1.0
1.3

1.6
57.4
61.5 17.6

40.0

2.5
88.6
87.9

10.0
98.0
96.7

37.9
99.3
100.0

82.1
100.0
100.0

91.2

100.0

11.7
5.3
1.7
4.7

42.7

9.

178.0
103.8

375
455
515

10-08-83
10-09-83
10-09-83
10-01-83
10-11-83
10-11-83

(3]
(]

3.3
0.5
0.0

0.0

3.3
4

93.3 80.0

93.3

3.0
180.8

245

0.0
0.0

100.0 18.5 1l4.6 12.7 11.4 11.1 8.0

300
365
410
470
240

.0 0.0

38.4

5.3 4.6 3.3 1.3
94 84,1 67.2

99.3
100.0

30.9
100.0

15.2 15.3 ----- 100.0

196.5
112.8

4
1.2

0

10.3

10-11-83

0.0
0.0
0.0

0.0
0.0

99.4 96.6 75.2

89.9

3.7
0.0

10-11-83
10-13-83
10-13-83
10-13-83
10-13-83
10-13-83
10-17-83
10-17-83
10-17-83
10-17-83
10-19-83
10-19-83
10-19-83
10-19-83
10-19-83
10-18-83
10-19-83

0.0
55.0

0.0
80.0
74

0.0
100.0

0.0

0.0

0.0

0.0

0.0

0.0

2.0

4
112.3

0.0
0.0
0

5.0
0

1.0
4

310
400
480

.0
0.0

53.2

-=-=-= =-=--- 100.0 97.8 89.4
100.0

99.6 80.2 3.0 .1

99.9

1.7
0.0
3.7

O
om

o -

0.0 0
23.

0.0
78.1 48.4

0.0
92.2

0.0
95.3

0.0
96.9

0.0
100.0

0.0

0.0

.4

0.0
19.6
191.2

540
250
350
450
550
220

o
o

0

0.0
A

0.0
0.0

0 0.0 0.0 0.0
95. 4 92.8 81.4

0.0

100.0
96.4

26.3

0.2
0

96.4 85.0
43.7

-----  100.0

12.7

0.0

0.0
98.4 89.6

0.0

0.0
100.0

0.0

0.0

.0

0 0.0

0.0

0.0
83

7.6

99.6

0.8

o

0.0
0.0

0.0

0.0
0.0
0.0
0.0

14.9

0.0
0.0
0

0.0 0 0.0 0.0

0.0
0.0
0

0.0
0.0
0.0

240

[~
oo

0.

0.0

.0 0.0

0
0.0

0.0
100.0

0.0
0.0

0.0
0.0

0.0
11.4
40

260
280
300
320
340

0.0 0.0 0.0 0.0 0.0
30 21.1

0.0
45.6

0.0

0.0
14.3

0.0

2.6

25.4

.0

0.0
0.0

0.0

0.0 0.0

0.0
0
60.6

0.0
0.0
91.4
100.0

100.0 0.0
0.0
97.3

25.0

0.0

0.0 .0

0.0
22.7

.0

100.0

0.0

0.0
16.3

0.0
182.9
113.0
104.1

360

380
400

10-19-83

- o
(= =)

N O
[~ ~)

96.7
100.0

6.0
3

10-19-83
10-19-83
10-19-83
10-19-83
10-19-83
10-19-83
10-189-83
10-19-83
10-19-83
10-21-83

96.4 76.3 0.6 0.0 0.0

99.3

.7

420
440
460
480

0.0
0.0

0

0.6
0.9

5.3 ----- ------ ----- 100.0  99.5 99.3  99.0 86.8
100.0
----- 2.0

6.0

101.6
163.8
110.6

0.0

mmmees me=eee 89.8 99.2 86.4 71.2
100.0

98.2 80.3 .1 .1
0.0

99.8

1.7

0.0
0.0

0.0

0.0

0.0
0.0

0.0
0.0

0

0.0

0.0
0.0

0.0

0.0
0.0
0

.0
0.0

0.0
0.0

500
520

0.0
0.0
29.0

0.0

0.0

0.0

0.0
0.0
100.0

0.0

0.0

0.0
4

0.0
89.2 83.3

0.0
99.8

0.0

0.0

0.0

0.0
2.3

.0
168.6
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Table 11.--Grain-sjze distribution of bed material

1983--Continued

Colorado River at Lees Ferry,

Distance

from
left bank

reference

Sample
weight,

Grain size is in sillimeters.

Percent finer than indicated grain size,

Tri-
axial
size
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Table 11.--Grain-size distribution of bed material

1983--Continued

Colorado River at Lees Ferry,

Distance

from

left bank
reference

Sample
weight,

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-
axial
size
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point,
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Table 11.--Grain-size distribution of bed material,
Colorado River at Lees Ferry, 1883--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain sire is in millimeters,.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625
12-11-83 410 23.8 2.0 ~-=-= seecos ecenen ceees 100.0 99.2 87.5 86.6 5.5 1.3 0.8
12-11-83 465 184.0 1.0 ===== =—=ssss sccee cmees seeee memee- 100.0 96.2 3.0 0.0 0.0
12-11-83 505 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-13-83 320 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-13-83 350 67.9 19.0 ----- 100.0 62.8 14.6 2.1 0.9 0.6 0.3 0.0 0.0 0.0
12-13-83 415 45.2 1.7 -==== =ssess mmeee emses meeee 100.0 99.8 90.9 9.3 0.4 0.0
12-13-83 430 189.2 6.0 =-=-- ss-ecee emeeo 100.0 99.7 89.5 96.7 78.8 0.8 0.1 0.0
12-13-83 500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Grain size is in millimeters.

Percent finer than indicated grain size.
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Table 12.--Grain-size distribytion of bed materjal, Coloredo River
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Table 12.--Grain-size distributjon of bed material, Colorado River
above Little Colorsdo River, 1983--Continued
Distance
from
right bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625
12-08-83 300 0.0 ~----- 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0
12-08-83 330 83.8 4,7  sm-e- mmemem meee- 100.0 99,7 99.7 99.5 87.3 5.2 0.0 -
12-10-83 80 156.7 -----  ==--= e;cenme eacce coeces meen meo-e 100.0 99.7 56.7 9.4 1.1
12-10-83 150 0.0 ----- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-10-83 250 0.0 ----- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-10-83 320 0.0 ----- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 90 98,3 ----e cmcce ceccee ceces ceeee comee ceeee 100.0 99.8 36.6 1.0 0.0
12-12-83 170 0.0 ----- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 250 0.0 ----- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 335 167.9 4,3 ----- mmmmee mmmee 100.0 99.8 99.8 09.8 89.9 5.5 0.1 0.0




61

1983

Table 13.--Grain-sjize distributjon of bed material, Colorado River near Grand Canyon,

Distance

from
right bank
reference

Sample
weight,

in

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-

axial
size

point,
in feet

0.25 0.125 0.0625

0.5

32 16

64

grams

Date

5.7 0.4 0.1

10.6

----- 100.0 99.8 99.5 93.2 51.4
--=-== 100.0 77
17
33

4.3

135.1

180
310
180
310
225
275

06-24-83

0.0
0.1

0.6
.1

0.1

89.4

2.3 omem eeen eee-

141.7
144.8
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2.7
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8.7
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0.0
0.0
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6.0

151.2

06-25-83

0.0 0.0

o

0.0
0

0.0
0.0
0.0

0.0
0.0
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0.0
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0.0
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0.0
0.0
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0.0
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axial
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right bank
reference
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Table 13.--Grain-size distribution of bed materiasl, Colorado River near Grand Canyon,
Distance
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1983--Continued

ear Grand Canyon,

Colorado Riv

Table 13.--Grain-size distribution of bed materia
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Grain size is in millimeters.
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Colorado River near Grand Canyon

Table 13.--Grajn-size distribution of bed materis

Distance

from
right bank
reference

Sample

Grain size is in millimeters.

Percent finer than indicated grain size.
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axial
size

weight,
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point,
in feet
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Table 13.--Grajin-size distribution of bed material, Colorado River near Grand Canyon,

Distance

from

right bank
reference

Sample
weight,

is ir millimeters,

Grain size

Percent finer than indicated grain aize.

Tri-
axial
size

in
grams

point,
in feet
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Table 13.~-Grajin-aize distribution of bed material, Colorado River near Grand Canyon

Distance

from

right bank
reference

Sample

Grain size is in millimeters.

Percent finer than indicated grain aize.

Tri-
axial
size

weight,

in

grams

point,
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0.0

175
220
270
300

0.0
0.0
0.0
0.0
0.0
0.0

0.0 0.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

.0
0.0
0.0

0.0
0

0.0

---- 0.0

0.0

0.0

0.0
0

0.0
0.0
0.0
0.0
0

0.0

0.0
0.0

.0
.0

0
0
0

0.0
0.0

180 0.0 -

250
310

.0

0

0.0
0
0

0 0.0

0.0

0.0

11-20-83

0.0
1.3
0.0

.0

0.0
81.2

0.0 .0
100.0

0.0

.0

.0

0.0

.0

360
183.0

11-20-83
12-01-83

18

100
200
300

.0
.0

0.0

0

.0

.0
0.0

.0
0.0

0.0

12-01-83

0.0
0.0

0.0
17.2

0.0 0.0 0.0 .0
---=-- 100.0 .5

0
100.0

0

0.0
9.3
185.8

12-01-83

93

150
250

12-03-83

.0
0.0

.4
.0

88.9 83.7 75.5 11.7

99.6

3.3

12-03-83

0.0
46.5

0.0

98.2
0
0

0.0
98.9

0.0

100.0

0.0

0.0

0.0 0.0

0.0

0.0
111.8

350

12-03-83

0.3

4

1.0

120
220
320

12-05-83

0.0

0.0
0.0
55.1

.0 0.0
.0 0.0

0.0
0

0.0 0

0.0

0.0
0.0

0

12-05-83

0.0

0
10

0.0
100.0

.0

0.0

12-05-83

0.8
0.0

98.4

153.6
179.9

140

240

12-10-83
12-10-83

0.2

mmmmmmeee somem oeee- ooee- —ooo- 100.0 96.3  13.6
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Table 13.--Grain-sjize distribution of bed material, Colorado River near Grand Canyon, 1983--Continued

Distance
from
right bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625
12-10-83 340 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-13-83 100 192.9 A e e DLt B L D e LD 100.0 99.8 80.6 17.2 2.1
12-13-83 200 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-13-83 300 33.1 1.0 === seses sceee ceoee seeee 100.0 99.4 85.5 7.6 0.0 0.0




68

Table 14.--Grain-size distribution of bed material, Colorado River above National Canyon, 1983

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

07-15-83 120 123.6 1,3 ----=  m=--= m-mee cmmee ee-e- 100.0 99.8 96.2 33.6 3.8 0.2
07-15-83 150 204.5 25.7 -----  =-=-- 100.0 41,0 11.1 6.6 5.8 5.2 1.1 0.1 0.0
07-15-83 200 18.0 1.7  -----  mmme- memmm mmeem smoen omees 100.0 83.7 12.1 1.1 0.0
07-15-83 250 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
07-15-83 300 194.4 4,3 —-m==  meme== mmme- cmeee ecoee o-ees 100.0 87.9 14.0 0.7 0.1
07-15-83 350 108.8 === =mss- semss cmees memes smees m--e- 100.0 99.8 73.3 1.2 0.5
07-17-83 150 284.3 30,3 ----=  m=--- 100.0 48.8 28.8 14.9 5.1 2.1 0.4 0.0 0.0
07-17-83 175 188.0 1.3 ----= s-eme cmee- ccsee coceo 100.0 99.8 88,1 10.7 1.0 0.1
07-17-83 180 107.2 b O A 100.0 99.8 99.7 89.1 8.9 0.7 0.0
07-17-83 200 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
07-17-83 225 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
07-17-83 250 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
07-17-83 300 112.0 R it bl 100.0 98.6 18.3 1.3 0.1
07-19-83 150 140.7 9.1 =--== s---- 100.0 36.7 25.3 18.1 11.1 4.3 0.6 0.1 0.0
07-19-83 225 183.1 1.3 ---=--  s---- omees eo-e- 100.0 99.9 99.8 96.3 10.2 0.7 0.1
07-19-83 300 7.4 1.0 ==--+== =e=s== seses smsen eoe-e 100.0 95.9 89.2 8.1 0.0 0.0
07-20-83 200 142.9 me== meses mseom mmeme momes cees someo 100.0 94.0 6.9 0.4 0.1
07-20-83 300 98.1 R Lttt 100.0 97.6 12.9 0.3 0.0
07-24-83 150 104.5 11,7 -----  =-=--- 100.0 98.5 85.9 93.7 89.2 59.5 7.6 0.5 0.0
07-24-83 210 181.9 5.0 =-=-==  see=me eeme- 100.0 89.9 99.9 99.8 89.9 12,0 0.7 0.0
07-24-83 230 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
07-24-83 300 183.7 === ==m== smeem mmsen emsse cooes me-es 100.0 99.5 23.5 1.0 0.1
07-26-83 320 102.4 me==  memsm mmmem mmeeo memem emeem - 100.0 97.5 24.9 2.0 0.1
08-01-83 130 6.8 ses= mmmmm mmeme mmmem mmmem - 100.0 98.5 88.2 35.3 4.4 0.0
08-01-83 170 153.4 ====  =s====  sss-s  s-me- mes-s m--e- 100.0 99.8 96.4 16.0 2.0 0.2
08-01-83 210 162.5 2.3 m-mm- mmemes mmees coeeo 100.0 99.9 99.8 77.4 7.8 0.6 0.1
08-01-83 250 0.0 ——-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-01-83 280 63.5 2.0 =====  ==se= emecs ccwes ceo-e- 100.0 89.7 98.7 21.7 1.1 0.2
08-01-83 330 98.5 se==  =so=e  sosse msses msses esses se-eo 100.0 98.8 62.0 7.6 0.4
08-03-83 150 137.5 17,7 ----- eeme- 1000 96.9 95.1 93.8 80.0 59.3 2.8 0.1 0.1
08-03-83 200 161.1 4,3 —=e--=  messs ssees se-eo 100.0 998.9 99.8 86.8 7.8 0.5 0.1
08-03-83 250 127.3 5.0 =ee==  sesm- cese- 100.0 99.8 99.6 89.4 85.0 10.4 0.5 0.1
08-03-83 300 163.2 —-==  =====s  smes-= cecse  sssse scecss sese- 100.0 89.8 29.8 1.6 0.1
08-05-83 175 62.8 2.3  meo-s== memes semes meeee 100.0 99.8 99.7 88.6 20.8 1.4 0.2
08-05-83 230 0.5 mw==  me-es see-e cemes mmeoo mesee mme-e moeee 100.0 40.0 0.0 0.0
08-05-83 285 0.0 ——-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-07-83 160 133.0 ====  =====  s=-=== =s=-ss --o-s  ss-e- -eoe-- 100.0 97.6 17.7 2.0 0.2
08-07-83 220 167.3 s-==  =msss secss seses ccee- osee- 100.0 99.9 96.5 18.9 2.0 0.2
08-07-83 280 135.8 ====  =====  s=s=s  secss sooss se-e- 100.0 99.9 99.5 22.8 1.1 0.1
08-07-83 340 124.0 ====  m===s  csmsse  sssee ssses scses seseo 100.0 99.9 66.5 7.3 0.8
08-09-83 175 124.5 s===  so=s-=  s--ss ssecs ssses sssss ssce- 100.0 96.8 14.5 0.8 0.2
08-09-83 225 170.3 6.3 =----  meo-e- c---e 100.0 99.6 99.5 99.4 76.6 3.7 0.3 0.1
08-09-83 275 96.1 6.0 -====  mm-e- se-e- 100.0 99.9 98.8 89.7 92.5 17.8 0.6 0.1
08-09-83 325 137.1 R I et 100.0 99.9 99.6 42.5 3.5 0.4
08-12-83 140 91.8 ====  ses== ssscs ssscs ssssms scess sece- 100.0 96.5 11.8 0.7 0.1
08-12-83 200 73.3 e el D il 100.0 94.0 16.0 1.5 0.1
08-12-83 250 175. 4 11.7  ---=- e---- 100.0 98.9 98.3 98.0 82.0 14.1 0.7 0.1 0.1
08-12-83 300 190.0 —-==  s=ers ceseo cwmes cecmm ceoos —o-eo 100.0 89.7 16.7 0.4 0.1
08-12-83 340 154.9 e L et Lt 100.0 81.3 5.9 1.2
08-14-83 160 123.8 === mesmes ssees coeee coese ceo-e oeoe- 100.0 88.5 11.3 0.2 0.0
08-14-83 220 51.7 e I bt 100.0 96.9 16.8 0.4 0.0
08-14-83 260 180.7 === mmess mmeme mmmee emeom memme meee- 100.0 95.6 20.8 0.9 0.1
08-14-83 320 140.5 B e b 100.0 43.4 2.6 0.4
08-16-83 160 42.9 26.6 -----  -=--- 100.0 17.7 16.1 16.1 15.9 11.9 1.2 0.5 0.2
08-16-83 220 82.0 12.0 -----  ----- 100.0 98.2 97.7 97.3 96.7 81.6 6.2 0.6 0.2
08-16-83 320 153.9 === ==ees  cccss @mces coces cecee cooa- 100.0 99.9 34.8 3.9 0.3
08-18-83 160 2114 12,7 -mem- -moe- 100.0 97.5 96.4 95.6 95.4 4.4 1.7 0.0 0.0
08-18-83 240 24.2 m=s= =mses omees eemen oe-ee 100.0 99.6 99.2 93.4 13.2 0.4 0.0
08-18-83 280 244 == mmmms emmen meeen emmen emmeo oeeee 100.0 99.2 9.0 0.0 0.0
08-18-83 320 156.1 “=e=  ss-ss semme mo--e meeee coeee c-eeo 100.0 99.7 54.1 4.3 0.2
08-20-83 250 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0
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Table 14.--Grain-size distribution of bed material, Colorado River above National Canyon, 1983--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

08-22-83 150 186.4 16.0 -----  se-=- 100.0 987.6 97.4 96.9 96.5 67.4 1.9 0.1 0.0
08-22-83 225 115.7 sees seess meees sesoe sbeee cooes ceeee 100.0 85.5 8.6 0.1 0.0
08-22-83 275 105.2 see  seese sesse cesee ssees ecooe 100.0 99.9 99.4 16.9 0.5 0.0
08-22-83 325 100.6 see= ssess seses esses soses ssees oseee 100.0 98.9 58.2 3.3 0.1
08-24-83 175 142.8 cess seess sesee smses oo cceee 100.0 96.2 6.7 0.2 0.0 0.0
08-24-83 225 172.0 mmms mmmes sesee ssese eseee 100.0 86.9 99.9 81.2 5.0 0.2 0.1
08-24-83 275 183.5 R e 100.0 99.8 988.7 99.6 80.8 5.5 0.2 0.1
08-24-83 350 180.4 Te-em messs seese cesse ssses s-ses sesee 100.0 99.8 85.1 22.2 2.4
08-26-83 150 150.5 9.3  ~ve-- eeeee 100.0 989.5 97.3 986.5 985.3 64.4 2.1 0.2 0.1
08-26-83 200 143.7 12,7 ----- meeee 100.0 99.2 99.2 99.0 98.9 74.7 2.2 0.3 0.1
08-26-83 250 115.6 sese soees seese cocec cocee ceeon eoeee 100.0 95.9 9.3 0.4 0.1
08-26-83 300 155.0 el L L LD 100.0 99.4 23.4 0.6 0.1
08-28-83 150 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-28-83 225 138.3 mew=  msses se-sss ssesce ssees csses eseee 100.0 98.6 15.0 0.3 0.0
08-28-83 275 124.3 ==== =sess Sssse ceees soees seees 100.0 99.9 92.1 9.7 0.3 0.0
08-28-83 350 196.1 L L L Ll L e L D DL DI S 100.0 99.9 85.8 22.8 2.0
08-30-83 160 41.2 32.3  ----- 100.0 14.6 9.7 8.3 8.0 8.0 5.3 0.2 0.0 0.0
08-30-83 230 273.2 ssss msess mmsse mseco csecs csees eeeee 100.0 95.2 8.2 0.2 0.0
08-30-83 300 172.3 L L L L LD L et D e 100.0 99.8 23.2 0.5 0.1
09-01-83 110 193.8 ms-s smesss mssss sseoo ceees sseos em-ee oeee- 100.0 84.7 30.2 11.2
09-01-83 180 205.1 10,7  ----~  =---- 100.0 99,2 96.3 94.8 91.5 48.1 1.3 0.0 0.0
09-01-83 250 173.6 mees o messs sesss ssseo ssses seoee oeoe- 100.0 90.8 7.2 0.2 0.1
09-01-83 320 163.5 sess ssres ssess seseo coees ssees cmeem ae-es 100.0 S52.9 4.6 0.1
09-04-83 150 1.0 Sees meses ssses seses comee mmeee omeeo 100.0 80.0 0.0 0.0 0.0
09-04-83 225 299.4 sees wesss sesss essee comes sseee ceeee 100.0 97.3 18.3 0.5 0.0
09-04-83 300 245.6 =e=s meess | ssess sesses mssos sosse ceeee 100.0 99.7 21.9 0.5 0.0
09-05-83 100 237.9 cess semes esess cesee ecees cemee oeeeo 100.0 98.8 28.2 2.1 0.2
09-06-83 125 235.2 === --s=-s sssse cmmee ceme cecem aeeeo 100.0 97.8 37.8 5.5 0.5
08-06-83 200 201.5 12,7 --==- e 100.0 99.0 98.5 98.0 96.8 58.1 1.7 0.2 0.1
09-06-83 275 146.0 ees seeses sosss eeces cotee meeee eeee 100.0 97.9 13.6 0.2 0.0
09-06-83 350 191.5 m--= s-es- soses cocse meeme mecrme ceees 100.0 99.9 74.2 11.4 0.9
09-12-83 120 0.0 bk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-12-83 140 2.7 3.7 --==- meeem seeee 100.0 63.0 59.3 55.6 A4 4 3.7 0.0 0.0
09-12-83 160 61.0 29.3 ----- 100.0 21.6 11.3 11.1 11.1 11.1 9.7 2.0 0.0 0.0
09-12-83 180 0.0 .- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-12-83 200 197.7 se=s s-eos sseee eocoo eeree eeeee cemee 100.0 86.7 6.7 0.2 0.0
09-12-83 220 205.9 Tees meses esess eceas ccmse coeae cmeee 100.0 82.0 3.2 0.1 0.0
09-12-83 240 200.2 Tees ssees sscme cocme coooe comee cmeee 100.0 85.2 4.3 0.1 0.0
09-12-83 260 292.4 sees mmses sesse coeee 100.0 99.0 98.5 98.0 79.3 3.8 0.1 0.0
09-12-83 280 195.7 cmes esees eeses cmeoe eoomm emeee aeeea 100.0 95.1 7.3 0.1 0.0
09-12-83 300 0.0 s~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-12-83 320 178.7 mees messs messs ssses cocee ceoon smees 100.0 98.2 22.7 1.2 0.0
09-12-83 340 142.0 R L L L DL LD LR DL 100.0 99.7 57.6 7.8 0.6
09-12-83 360 174.2 e L I DL e L D L 100.0 99.8 72.6 1.6 1.4
09-16-83 160 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-16-83 260 182.1 mems srees sescs ceces acece cceee emcee 100.0 97.0 8.6 0.3 0.0
09-16-83 300 171.5 e L R DL DS Dl 100.0 99.9 33.7 1.0 0.0
09-16-83 340 188.6 sees  wesse ssess eccoc cmecs comes oeeea 100.0 99.8 63.7 9.4 0.5
09-18-83 105 200.1 e L S D s 100.0 99.9 99.7 89.5 35.5 7.4
09-18-83 115 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-18-83 145 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-18-83 245 0.0 -—— 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-18-83 260 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-19-83 160 1.9 S==- seses seses cocse ccecr dssee seees ceee- 100.0 21.1 0.0 0.0
09-19-83 180 205.7 ees semse esess eeooo c-ooe cmcme oeeee 100.0 96.1 10.5 0.1 0.0
09-19-83 240 1.3 m==s ses=s ssses smeee cose- cesee eeee- 100.0 76.9 30.8 0.0 0.0
09-19-83 300 179.3 se=es seess seses semee memes seme coeee 100.0 99.9 24.1 1.2 0.0
09-19-83 355 185.2 === sess=s sesss smsee cosos cesce enees e 100.0 90.1 27.5 11.4
09-21-83 130 249.6 14,3 =---e seees 100.0 96.4 95.1 93.9 92.7 82.1 21.0 2.0 0.2
09-21-83 170 207.4 === s===e sssee mocoe cmecn cemme coeee 100.0 96.7 10.2 0.5 0.2
09-21-83 250 215.6 Teme semes ceccs cmees 100.0 99.8 99.7 99.4 73.7 3.7 0.0 0.0
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Table 14.--Grain-sjize distribution of bed material, Colorado River above National Canyon, 1983--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

08-21-83 325 177.5 s===  ==---  some- se-cs memse memee omeee 100.0 92.1 20.6 0.6 0.0
09-21-83 375 182.6 s=s=  es=se=  ss=es  =m===  s-e-s s-==e sm-e-e e-e-- 100.0 81.3 17.7 5.4
08-23-83 145 274.4 62.3 100.0 28.1 2.1 1.0 0.5 0.4 0.4 0.4 0.2 0.0 0.0
09-23-83 220 130.4 ====  sss===  sssce mees= c---- smme-e s--e- 100.0 82.3 8.7 0.2 0.0
09-23-83 290 183.9 ===  sess==  ss-es sssem sssems Seees se-e- 100.0 85.5 9.0 0.5 0.1
09-23-83 350 241.0 === -eeme- emme- cm-mee em-ss c--me oo-e- 100.0 99.9 63.7 8.8 2.4
09-27-83 120 0.0 ---- 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
09-27-83 130 0.0 == 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-27-83 150 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-27-83 160 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-27-83 180 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-02-83 125 50.5 m===  =-e;s ce-eme mese- meses semse ooeeo 100.0 99.8 88.3 48.9 18.6
10-02-83 225 250.9 me-=  messs Ssses soese c-ees ssees oo-ee 100.0 92.4 9.4 0.6 0.0
10-02-83 325 294 .8 m===  =ss== se-ee sssss ssses meses m-ees 100.0 89.3 53.4 6.9 3.2
10-04-83 175 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-04-83 275 169.9 === =es=- mmee- me-em ce--n eome- o--eo 100.0 96.5 20.6 0.8 0.1
10-04-83 375 158.0 B Dt S et b et S 100.0 97.4 72.0 31.1
10-07-83 110 184.4 mem=  ==--- cmee- cco-e ce-oe so-oe —oooo 100.0 989.8 91.7 63.3 23.3
10-07-83 130 0.0 = 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 150 318.0 66.3 100.0 2.5 2.5 2.2 1.7 1.7 1.7 1.1 0.1 0.0 0.0
10-07-83 170 19.7 23.0 ----- 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 180 56.7 9.7 mem-=- eeme- 100.0 87.1 85.2 82.7 81.0 51.1 3.9 0.9 0.4
10-07-83 180 30.1 16.0 ----- 100.0 27.2 15.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 200 191.7 8,7 ~rm=== memee- 100.0 96.7 95.4 94.9 83.0 53.6 1.1 0.1 0.0
10-07-83 210 173.5 === m==m= meeeme co-ee m--ee soe-e ooee- 100.0 95.7 7.9 0.7 0.1
10-07-83 230 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-07-83 250 106.0 === mm-m=s mmmm- ommem mmeo meeeo oo-e- 100.0 95.8 10.8 1.1 0.2
10-07-83 270 149.0 s=== =sse- esses semes msmeos meses oose- 100.0 98.7 15.8 0.7 0.1
10-07-83 290 184.9 ==== mmemes soses memes s-ess memese ceee- 100.0 98.9 28.4 3.5 0.8
10-07-83 310 112.4 e I T 100.0 99.9 57.2 12.3 2.5
10-07-83 330 140.3 === =eess semse seee- ssses cosee moee- 100.0 989.7 64.9 10.8 1.3
10-07-83 350 113.8 e el 100.0 99.9 88.0 40.1 4.7
10-07-83 370 131.9 e e Lt b D 100.0 97.3 71.6 18.7
10-09-83 180 169.3 1.0 =---= -s=-- s-ees osses o-eeo 100.0 99.8 67.5 3.0 0.4 0.0
10-09-83 200 156.4 === -==em s;ees se;eo-m me-m- meeee oo 100.0 70.8 3.6 0.6 0.1
10-09-83 240 100.9 —===  ==s==  sssss ssese ssses seses sseee 100.0 98.1 14.3 0.8 0.0
10-09-83 260 61.4 ==== ==s=s= s--es cosos esees sssos coees 100.0 88.0 16.6 0.7 0.0
10-08-83 330 133.9 s=--  m==ss mmees eesen cemen memen meeeo 100.0 99.8 80.2 26.9 3.6
10-11-83 125 22.4 m===  =mss-= se-ee css-- ss-se ssoss o-ees 100.0 86.4 47.3 8.5 0.0
10-11-83 175 197.6 20,7 ----- 100.0 82.2 79.1 77.5 76.9 76.1 44.4& 2.3 0.1 0.0
10-11-83 185 100.1 8.7 ----- ----- 100.0 88.89 84.7 81.8 70.6 19,1 0.9 0.0 0.0
10-11-83 215 103.8 10.7 -----  ----- 100.0 94.8 93.8 983.3 981.9 55.5 2.3 0.2 0.0
10-11-83 235 117.5 e e B e b b 100.0 96.7 15.3 0.9 0.1
10-11-83 310 197.6 e e et 100.0 98.3 30.0 3.2 0.3
10-13-83 120 0.0 = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-13-83 160 21.8 18.7 ----- 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-13-83 195 130.8 8.7 -----  mm-e- 100.0 983.9 80.8 86.6 80.0 38.8 3.8 0.2 0.0
10-13-83 230 4.9 14,0 ----- ----- 100.0 38.8 30.6 2B.6 26.5 22.4 2.0 0.0 0.0
10-15-83 140 151.9 L L L L 100.0 97.6 28.6 4.3 0.2
10-15-83 170 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-15-83 195 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-15-83 235 41.7 sm==  meses= sssseo sosmse soemes sesmee meoee 100.0 95.4 26.6 2.2 0.2
10-17-83 110 179.8 === s==== S;e-s emces moces mo--- ceme- —eoe- 100.0 98.3 78.4 29.9
10-17-83 135 175.8 36.7 100.0 52.4 33.1 15.5 8.4 6.6 6.5 6.3 1.6 0.3 0.0
10-17-83 160 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-17-83 185 121.3 18,7 ----- 100,00 87.0 84.5 81.0 80.8 80.0 45.2 2.0 0.1 0.0
10-17-83 210 130.3 10.3  ----=  ----- 100.0 91.6 S80.9 90.8 80.3 57.6 2.1 0.0 0.0
10-17-83 235 113.9 1.3 ----=  cemmm eeeem ce-ee 100.0 99.7 98.0 73.4 7.4 0.4 0.0
10-17-83 260 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-17-83 285 190.3 1.7 -----  meees cemen ceeee 100.0 99.9 99.9 92.6 10.2 0.4 0.0
10-17-83 310 184.2 e it 100.0 98.6 54.4 6.9 0.4
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Table 14.--Grain-size distribution of bed materjal, Colorado River above Natjonal Canyon, 1883--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size B4 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

10-17-83 335 256.1  -mo=  messs mmees e ecien eecec secee ceees 100.0 82.8 19.8 1.4
10-17-83 360 135.0 I el L R TP e P P 100.0 92.6  36.4 4.6
10-21-83 140 107.0  42.0 100.0 30.6 22.8 6.9 2.7 2.2 2.2 2.1 0.8 0.3 0.2
10-21-83 180 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
10-21-83 250 152.0  ==-= meems memeen emeen ceeee ceeoe eeee. 100.0 98.7 23.0 0.8 0.0
10-21-83 330 141.5 mem= mmme- mmmee emme mmemm omeem e-ee- 100.0 99.8 53.0 6.9 0.6
10-23-83 150 0.0 - 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0
10-23-83 200 0.0 —--- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-23-83 250 174 .4 se==  =esss sssee ssecee ssecee seeee seeee 100.0 93.4 8.9 0.3 0.0
10-23-83 3so 116.0 wess  sssss sesse  coces ssses ssees ceoeo 100.0 99.7 88.5 38.5 4.8
10-25-83 130 0.0 ——-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-25-83 160 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-25-83 280 134.8 wmme  meses  seses  ssees ssses seses soasee 100.0 99.3 38.9 3.4 0.1
10-25-83 340 137.6 e e bt b 100.0 88.6 38.3 5.8
10-27-83 120 39.0 e e b 100.0 99.5 67.4 12.3 0.5
10-27-83 150 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-27-83 350 248.1 wees  meees sescec ssces scess coses eeeeo 100.0 99.9 93.4 47.9 21.4
10-29-83 115 176.2 m==e  mmmes  Seees  ssses ssess o--ee 100.0 99.9 99.2 92.3 50.3 24.9
10-29-83 225 6.8 16.3 -----  ----- 100.0 29.4 29.4 29.4 29.4 27.9 14.7 1.5 0.0
10-29-83 275 237.9 wwws  wsses  essces esees  ses-e sess-e —eeeo 100.0 89.9 37.4 2.7 0.8
10-29-83 305 171.7 me==  meess  sssse  s-ses  sssse se-se  se-e- 100.0 99.9 53.4 5.7 1.3
10-31-83 205 102.5 9.3 memes eeee- 100.0 92.6 87.9 82.6 68.9 28.8 1.0 0.0 0.0
10-31-83 2158 139.4 18.0 ~-==-  m===- 100.0 90.5 88.6 84.1 66.9 26.3 1.5 0.1 0.0
10-31-83 285 196.1 mm=e msw=s  sesss  ssses  sesee ssese smeoe 100.0 99.6 27.2 1.6 0.1
10-31-83 345 213.9 ===  m=s-e  eecss  sesse  ceese sseee scsee ceceo 100.0 96.2 40.2 19.6
11-02-83 130 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-02-83 160 8.1 16.7  --=--  e=--- 100.0 46.9 22.2 22.2 22.2 19.8 4.9 0.0 0.0
11-02-83 240 192.6 3.0 ----- smmes ee-eee 100.0 99.9 99.6 98.1 60.8 3.7 0.2 0.1
11-02-83 290 67.0 me===  essss  sesss  scese  ceses ceese  scees 100.0 99.7 26.6 1.2 0.0
11-05-83 115 161.3 s=e=  eeses  mesee esees sesse sssss sssses e-ee- 100.0 92.7 48.8 8.2
11-05-83 130 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-05-83 145 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-05-83 160 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-05-83 175 203.9 e D 100.0 96.0 11.7 0.5 0.2
11-05-83 190 189.4 me== meess ssmee seee- 100.0 99.9 99.8 99.5 75.4 2.7 0.1 0.1
11-05-83 205 183.8 mm=e  meses  esece sesces secse cecee cseee 100.0 84.8 4.9 0.1 0.0
11-05-83 220 142.5 ===  =s-ss== esese  sec-ce  escce cessee  scees 100.0 95.8 6.7 0.2 0.1
11-05-83 235 254.5 27.7 eee--- 100.0 85.3 85.3 83.5 83.0 81.1 47.2 3.2 0.2 0.0
11-05-83 250 2.1 ===  m-e-=  eseee secee seses seees esms-e 100.0 90.5 9.5 0.0 0.0
11-05-83 255 272.9 ~ees  esses sesse ssmees sseoe sseec sesee 100.0 99.9 95.6 42.0 24.6
11-05-83 265 15.4 15,0 -----  ----- 100.0 62.3 55.8 54.5 54.5 53.2 13.6 0.0 0.0
11-05-83 280 159.6 e e L b L 100.0 99.8 25.6 1.2 0.4
11-05-83 295 168.1 mees  esees esees  seses sesce ssssos msses ooeeo 100.0 30.8 1.2 0.0
11-05-83 310 196.8 === mm==s ssees mssse seses seees seeee 100.0 99.5 39.2 3.3 0.2
11-05-83 325 85.7 e i 100.0 98.8 25.6 0.7 0.1
11-05-83 340 1.1 m===  m-es=s  scsss  seoces seccs  sescs secos ecsee 100.0 45.5 9.1 0.0
11-05-83 370 283.1 ====  ==ss=  ssees cscese  cosss  secss socse eeese 100.0 94.3 22.5 1.4
11-07-83 140 0.0 m——— 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-07-83 250 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-07-83 300 179.3 27.0 100.0 41.8 35.3 35.0 34.9 34.8 33.1 4.8 0.1 0.0 0.0
11-07-83 350 165.9 se==  se-es- seess cecee seces sscee seses eseoe 100.0 94.7 35.3 3.5
11-09-83 140 0.0 ——— 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-09-83 210 27.7 13,7 ----- 100.0 53.1 36.5 30.3 26.0 24.5 16.6 1.8 0.0 0.0
11-09-83 290 114 .4 “mes  sssee escee  secce  seeee ssscs sse-e 100.0 99.7 21.3 1.0 0.1
11-09-83 355 144.3 ===  =sscss eceee cesee cseee  ssses  sssse ceeee 100.0 91.0 30.0 2.9
11-11-83 125 7.8 m===  meess  ssese  s-ses ssses ses-e sseee 100.0 97.4 48.7 5.1 0.0
11-11-83 210 95.4 7.0 eeese eeee- 100.0 99.6 96.6 95.6 94.7 62.9 2.1 0.0 0.0
11-11-83 280 165.8 se-==  =eses seese seses sesse sccee secee 100.0 99.3 13.6 0.4 0.0
11-11-83 350 158.1 —===  S====  sssse se--- ssees eersee seese seeceo 100.0 92.0 30.4 3.2
11-15-83 190 110.0 5.0 me==== escec eceeee 100.0 97.2 93.6 86.7 51.1 2.5 0.1 0.0
11-15-83 245 0.0 -——- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 14.--Particle-size distribution of bed materjal, Colorado River above National Canyon, 1983--Continued

Cross- Total Tri- Percent finer than size indicated, in millimeters
section weight, axial

Date location in grams size 64 32 16 8 4 2 1 0. 0.25 0.125 0.0625
11-15-83 260 132.7 8.0 ~--=== === 100.0 98.6 98.3 98.3 88.0 94.0 8.8 0.5 0.0
11-15-83 275 145.8 === ==sss ssses ssess smsmms mmses oeeee 100.0 98.9 26.3 1.7 0.0
11-15-83 290 140.0 ses==  ==s=s  cesss cecee ssees sesmes ssee- 100.0 99.7 24.0 0.9 0.0
11-15-83 305 196.1 ===  =s;sss ssese ssees sssss ssses ceees 100.0 99.4 27.1 2.5 0.1
11-15-83 320 33.1 31.7 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-15-83 335 121.3 R L L L LD LDt L L 100.0 99.8 79.8 23.7 3.1
11-15-83 350 175.8 =-==  ==s=s  =se=s s=see s-ss-e scesss seee- 100.0 89.9 91.4 26.1 2.3
11-19-83 155 4.2 5.0 =====  sssss seeee 100.0 76.2 71.4 69.0 54.8 4.8 0.0 0.0
11-19-83 215 90.4 1.0 =----= === s-cee secoe aeee- 100.0 99.2 74.6 4.2 0.0 0.0
11-19-83 260 172.3 e L LD D L LR e L L Lt bl 100.0 98.6 17.4 0.9 0.0
11-19-83 310 8.0 13,7 -=--- 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-23-83 135 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-23-83 205 5.0 L e L 100.0 82.0 865.0 84.0 60.0 4.0 0.0 0.0
11-23-83 270 118.8 ===  ==ss==  ssess ssose sssos osess sooes 100.0 98.4 17.4 0.6 0.0
11-23-83 320 0.0 —-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-28-83 125 0.0 --- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.c 0.0 0.0
11-28-83 135 54.3 20.7 =-==- 100.0 82.3 46.2 41.4 40.3 40.1 39.2 10.9 0.2 0.0
11-28-83 145 187.6 38.0 100.0 62.0 18.9 12.3 9.6 8.8 8.7 8.0 2.8 0.4 0.1
11-28-83 155 0.0 —-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-28-83 165 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-28-83 17s 0.0 s--- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-28-83 185 0.0 =--- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-28-83 195 302.3 10,7 -----  =---- 100.0 99.6 97.3 92.4 83.9 38.8 1.5 0.1 0.0
11-30-83 340 121.7 S AL L L LD DL A 100.0 81.1 15.5 0.9
11-30-83 350 114.8 === === ceeees  esmes  csses masos eemes seeee 100.0 94.1 28.0 2.8
11-30-83 360 114 .4 S L L b I Ltk i 100.0 99.7 83.2 11.3 0.6
12-03-83 155 25.2 20,7  ----- 100.0 11.9 7.5 5.2 5.2 5.2 4.0 1.2 0.0 0.0
12-03-83 170 0.0 .- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-05-83 160 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-06-83 335 0.0 -—=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-06-83 340 118.5 sss=  se=-es sesss seees csscs sosss s-ces oo 100.0 87.0 8.6 5.1
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1983

Table 15.--Grain-size distribution of bed material, Colorado River above Diamond Creek,

Distance

from

left bank
reference

Sample

weight,
in

grams

Grain size is in millimeters.

Percent finer than indicated grain size.

Tri-
axial
size

point,
in feet

0.125 0.0625

0.25

.5

16

32

64

Date

.4
0.0

44

.7
.0
.0
.0

se= mmses smeeo mesee ammes oeeee --oo- 100,00 98

S0 97.6

70

08-07-83

0.0
0.0
0.0
0

.0 0.0 0

.0 0.0 0

0 0 0
22.8

0

0

0.
100.0

0.0
0.0

0.0

.0

0.0
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0.0
0
0

.0
.0
.0

0.0

0

0
187.0
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oo
o o

.0
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.0

.0
.0
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110
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Table

15.--Grain-size distribution of bed material, Colorado River
above Diamond Creek, 1983--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

08-29-83 85 223.4 ---- === s=mes eeeee ceeeo smee- emee- 100.0 99,9 84.2 4.9 20.3
08-29-83 95 213.0 ---- e DL L I D 100.0 99.5 49.3 5.0 0.6
08-29-83 115 220.4 ———- === t--=- mecmn mecee ceeee oo 100.0 88.1 28.2 2.8 0.3
08-29-83 140 177.4 - ==  smeee memes memmee ee;eee e--e- 100.0 99.0 24.6 0.8 0.0
08-29-83 170 234.0 23.7 --- 100.0 93.8 87.5 85.2 82.5 80.2 66.2 6.8 0.3 0.1
08-29-83 180 216.7 --- e e 100.0 99.5 99.3 99.2 93.7 25.2 4.9 0.8
08-29-83 205 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-29-83 210 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-29-83 230 7.2 === ===  s=-;e ee;ee mceee cce-oe o--e- 100.0 98.86 28.2 1.4 0.0
08-29-83 255 208.8 c--- ==  ==ee;s cfmcrm  crene meece eoees coee- 100.0 81.7 35.4 8.2
08-31-83 150 169.2 -—e- e I L D L L S Tt 100.0 99.8 27.9 0.7 0.3
08-31-83 200 177.4 26.0 === 100.0 87.9 75,6 64.2 59.8 55.9 47.4 8.6 0.5 0.0
09-02-83 100 185.0 - s==  =meee  ccmes semee ceeee ee-e- 100.0 99.5 55.8 9.7 0.5
09-02-83 150 206.7 ---- == s;sss  ceces cesee cmeee eso-- 100.0 99.5 19.8 0.5 0.0
09-02-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-02-83 225 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-03-83 100 227.1 ---- ===  =eere sfren sesee eecee csese 100.0 99.0 39.7 4.1 1.8
09-03-83 150 205.7 ---- ===  =seee  cesce cosmer mcees coso- e-oe- 100.0 33.9 0.7 0.0
09-03-83 200 0.0 ——=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-05-83 100 237.8 ——-- ===  s=s=c ceosce corer c-e-e —o-e- 100.0 98.9 28.3 2.2 0.2
09-05-83 150 226.0 ---- ===  =s=sec cecce seeee ceece c-o-e- 100.0 98.8 12.4 0.1 0.0
09-05-83 200 4.1 -——- L L T TSt 100.0 95.1 90.2 75.6 14.6 2.4 2.4
09-07-83 100 9.5 m—— se=  semme srece scree ceces e--ee 100.0 97.9 43.2 3.2 0.0
09-07-83 150 232.1 .- L DL S O 100.0 989.3 98.5 98.5 98.4 94.4 12.5 0.4 0.0
09-07-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-07-83 250 169.4 -—-- s=~ sesss crnte ceese  smmes sesse aceee 100.0 87.5 4.1 9.6
09-09-83 100 155.9 -—-- == =ssss sesee cecee seeee m-eee 100.0 99.0 42.3 5.1 1.2
09-09-83 150 223.6 ——-- ===  =eere crmee comes sm-ee eeee- 100.0 98.7 16.9 0.1 0.0
09-09-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-09-83 250 222.6 —--- === =ese- ses;c- ccsee ccees -mssee -eee- 100.0 82.1 23.6 11.8
09-11-83 165 221.5 ——-- m=m  meres  esscs  cceme semee coces c-e-- 100.0 20.3 0.3 0.1
09-11-83 185 200.9 ---- === seses eeee- 100.0 98.9 98.9 98.9 97.3 19.3 0.6 0.0
09-11-83 185 200.2 ---- === ee-ee -eeee 100.0 98.9 98.4 98.2 94.7 16.8 1.1 0.2
09-11-83 205 0.0 ——-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-11-83 215 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-14-83 120 200.5 ---- e e L L L E LD LS L L 100.0 99.8 83.1 17.8 0.7 0.0
09-14-83 135 221.0 ---- e el DL L D L L L Lt 100.0 99.5 21.7 0.6 0.0
09-18-83 107 166.7 18.0 RS L 100.0 98.6 97.5 96.9 96.9 84.7 29.9 2.3 0.1
09-18-83 165 216.8 -=-- === ms==ss ses-s seee- 100.0 99.7 99.3 83.7 13.6 0.2 0.0
09-18-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-20-83 60 181.5 ---- ===  se=ss=c -ecce mecee c-coe co-o- 100.0 89.8 96.3 8.8 12.3
09-20-83 75 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-20-83 90 0.0 ——- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-20-83 105 45.5 m—— === === sess-e cssee scsse o-oe- 100.0 98.7 65.7 0.1 0.4
08-20-83 120 225.9 10.7 === mee- 100.0 99.6 99.2 98.7 97.9 88.4 12.7 1.0 0.4
09-20-83 135 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-20-83 150 216.2 10.3 e e 100.0 99.4 88.5 97.6 96.0 74.2 8.7 0.4 0.3
09-20-83 165 208.2 14.7 e =me-- 100.0 98.2 98.2 98.1 97.9 92.1 21.4 1.2 0.2
09-20-83 180 235.7 10.0 == =mee- 100.0 99.6 99.0 98.3 97.4 88.2 14,1 0.7 0.4
09-20-83 195 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-20-83 210 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-20-83 225 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
08-20-83 240 0.0 == 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-24-83 15 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-24-83 105 0.0 == 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-24-83 150 187.0 ---- =m= wmses eeeos semee mmmen cmmme e 100.0  43.4 0.6 0.0
09-24-83 180 242.4 ---- === seeme creee mesee cceme weeee 100.0 98.8 43.7 2.3 0.2
09-24-83 225 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-26-83 60 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-26-83 100 195.9 ---- === seser cecos cmmme momem —eee- 100.0 99.4 46.4 4.7 0.6
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Table 15.--Grain-size distrjbutjon of bed materjsl, Colorado River
above Diamond Creek, 1983--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in fest grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

09-26-83 140 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-26-83 180 148.1 ———— =e=  e===sa cocececs come- ecemee meee- 100.0 96.6 18.8 1.7 0.8
09-26-83 220 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
09-29-83 80 252.8 -—— == mmmes mmeme memmem emmem memee 100.0 90.0 42.6 0.8 0.0
09-29-83 150 147.6 ---- ===  =s=scs  escco cceen cee-e cecee 100.0 98.0 34.6 1.5 0.1
09-29-83 190 222.7 -——- == s=e=es ecece cmees 100.0 99.6 89.5 97.4 12.1 0.3 0.1
10-01-83 80 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-01-83 180 212.0 ——-- === mee=s —me-e secee momee mmeee 100.0 99.6 18.8 0.8 0.0
10-01-83 230 0.0 --=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-03-83 150 173.8 -———- e it bl e 100.0 ©89.8 88,7 45.0 2.1 0.9
10-03-83 160 184.2 ——— e Lt D DL 100.0 98.2 23.5 1.0 0.0
10-03-83 170 181.2 ---- e e g 100.0 97.8 17.4 1.2 0.0
10-03-83 180 0.0 —-—— 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-03-83 190 139.7 ---- —-= mmsmss memee memmm mmmem —meee 100.0 98.5 21.8 1.6 0.9
10-03-83 200 1.7 === e el L Ll Lt Lt L e 100.0 28.4 0.0 0.0
10-03-83 210 0.0 ———— 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-03-83 220 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-03-83 230 10.2 ——— e e D T D 100.0 78.4 38.2 19.6
10-03-83 240 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-03-83 250 178.8 -— e T e 100.0 99.9 89.6 38.8 18.4
10-05-83 65 58.1 ——-- ===  =m==s ccsec ccc-s mocee cemee eveoeo 100.0 81.0 51.8 26.0
10-05-83 80 0.0 -——— 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-05-83 110 253.6 ———— e T et T 100.0 986.2 28.0 3.2 0.6
10-05-83 130 182.6 ———- o= memese esmeme cmees cemeee 100.0 ©9.8 97.5 18.0 0.6 0.0
10-05-83 150 247.2 -———— e e B L L L L S T 100.0 998.5 38.6 2.1 0.8
10-05-83 170 164.8 -——- e et Ll LD LD D D 100.0 99.1 18.6 1.9 0.8
10-05-83 190 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-05-83 210 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-05-83 230 223.7 ———- e e 100.0 98.7 41.8 8.0 2.1
10-05-83 250 221.6 ---- e b Dt L 100.0 99.9 99.8 82.3 34.6 17.8
10-07-83 100 200.1 ———— === mmmes mmmem memem mmmee eeeee 100.0 99.5 57.7 13.2 5.5
10-07-83 150 286.6 -=—-= e e 100.0 98.1 28.6 2.2 0.5
10-07-83 200 0.0 ——-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-10-83 50 171.0 ---- == messs ssses scee-m ceeee 100.0 99.9 99.8 98.7 87.3 54.3
10-10-83 65 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-10-83 80 67.2 ———- i i T L L 100.0 98.3 66.5 20.4 8.5
10-10-83 95 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-10-83 110 3.7 -———— —== memmss meeee mesem mmeme mmmem —eme- 100.0 18.9 0.0 0.0
10-10-83 125 162.6 -—-- s-=  =es=== eeees mcmce mmcee meeee 100.0 99.4 18.5 0.4 0.1
10-10-83 140 262.6  m--=- =mm mmmes emeee eeeen oo el 100.0 98.3 16.0 0.4 0.0
10-10-83 170 292.8 ---- e e L DD L 100.0 98.8 26.4 1.4 0.0
10-10-83 185 221.6 ---- e L L E L I L E N e 100.0 87.7 14.9 0.7 0.3
10-10-83 200 228.8 8.7 - ----- 100.0 99.3 98.5 98.2 97.9 89.9 63.0 3.5 0.7
10-10-83 215 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-10-83 230 1.6 =m== =ms mmmem emmem ieen meee el 100.0 87.5 18.7 0.0 0.0
10-10-83 245 10.8 ---- === mmsss emces mmeme eemee meeee 100.0 99.1 75.9 20.4 4.6
10-13-83 80 184.5  —--- mmm mmmeo mmmee eemee oo 100.0 99.8 99.8 83.3  37.0 9.7
10-13-83 160 208.8 ---- e s Ll L e 100.0 99.2 11.9 0.3 0.0
10-13-83 240 201.8 ————— === ==e==s  emce- meme- mmeee ameee 100.0 99.5 41.3 3.8 0.4
10-15-83 80 178.7 -—-- -==  =m=s- m-c-o meece ceeee meeen eeeee 100.0 63.8 34.2 0.0
10-15-83 150 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-15-83 220 247.2 ---- ===  =me=s msmces —ece- cceee meee- 100.0 97.3 22.1 2.2 0.8
10-17-83 50 181.3 -—-- e L R T 100.0 98.8 88.0 84.7 29.6
10-17-83 80 3 e 00,0 84.4 46.2  18.6
10-17-83 85 0.0 ——e= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (] 0.0
10-17-83 110 240.2  ---=- mes mmees mmmee emoo oo 100.0 99.8 96.3 18.5 1.4 0.5
10-17-83 125 172.9 -—-- e L Lt R 100.0 99.8 987.2 20.1 0.9 0.1
10-17-83 140 223.8 - === memss emeee —e-eo 100.0 99.8 89.0 76.2 4.5 0.1 0.0
10-17-83 155 228.9 11.7 e 100.0 96.9 93.6 89.2 70.2 7.3 0.3 0.0
10-17-83 170 298.89 ~-=-- e b 100.0 99.7 99.4 93,2 8.2 0.3 0.0
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Table

15.--Grain-size distribution of bed material, Colorado River

above Diamond Creek, 1983--Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 3z 16 8 L} 2 1 0.5 0.25 0.125 0.0625

10-17-83 185 235.6 16.0 ---  ==--- 100,06 93.4 90.1 87.5 84.5 70.8 6.6 0.6 0.3
10-17-83 200 165.4 10.0 === =eee- 100.6 99.5 98.0 987.1 95.8 87.3 18.3 0.8 0.0
10-17-83 215 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-17-83 230 227.2 bl ===  ===== ce-es c--ee  ecccs seee- 100.0 96.0 52.0 10.1 0.4
10-17-83 245 214.3 ---- R T I it 100.0  93.0 48.5 13.7
10-19-83 90 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-19-83 120 211.7 ---- === memees —--e- moeee o-ee- 100.06 99.9 97.1 15.4 0.9 0.0
10-19-83 170 162.7 --—- === =e=sos msmsss s-ses me-e- 100.6 998.8 99.0 29.3 1.0 0.2
10-19-83 190 215.6 ---- === =eees  e--e- 100.0 998.5 99.2 98.8 91.6 1l4.2 0.7 0.1
10-19-83 220 82.9 -—-- R e 100.0 99.9 45.5 2.4 0.0
10-21-83 85 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-21-83 105 244.7 ---- === m=--= —s--= seees seses ceoee 160.0 99.7 65.4 17.3 5.1
10-21-83 155 195.2 ---- e e L e e D 100.0 74.2 6.2 0.9 0.1
10-21-83 185 308.1 24.6 0.0 100.0 87.8 72,8 59.8 53.9 51.8 45.8 6.3 0.0 0.0
10-21-83 210 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-23-83 80 183.7 ---- === se=ees- seos-s ssces c-eee cee-- 100.0 99.6 86.0 32.6 5.4
10-23-83 100 222.0 - === ==--=  ssses seeee cecee ccee- 100.0 99.5 45.0 7.4 1.9
10-23-83 130 233.3 - === =e-ses esee- eeeee 100.0 99.5 98.9 89.5 21.4 1.4 0.4
10-23-83 170 225.4 ---- === m==-= meeee eeeee 100.0 99.9 98.0 87.3 6.9 0.2 0.0
10-23-83 185 225.3 14.3 .- meee- 100.6 97.7 97.3 87.1 96.5 89.8 13.4 0.1 0.0
10-23-83 205 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-25-83 80 164.4 ---- === ==ses- msess mmsse msese coeen o-e-- 100.0 92.6 51.6 13.4
10-25-83 100 227.7 ---- === meeem=  eses-e esess oo ce--- 100.0 99.5 49.9 7.3 0.7
10-25-83 135 185.2 ---- === ==-se esees sccee se-e- 100.0 99.9 97.9 27.6 1.8 0.2
10-25-83 185 213.8 9.7 L 100.6 99.5 98.4 97.3 96.8 91.9 16.5 1.2 0.2
10-25-83 220 90.9 ---- === =eee-  esee- sscee co-ee cee-- 100.0 97.2 35.1 6.5 2.2
10-29-83 60 41.6 ---- === sese-  ecees seees ecees eee-- 100.0 99.5 83.0 54.8 25.5
10-29-83 70 284 .4 ---- === mmme= m---- mmmem mmmee oo-eo 100.0 99.7 34.6 3.6 0.4
10-29-83 70 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 80 249.6 ---- === se=ss=  ss-e-s esces mo-e- ceee- 100.0 99.8 73.8 24.6 4.0
10-29-83 90 208.2 -—-- ===  =e==es  =ccee crece coeee ceeen meomee 100.6 82.2 25.9 10.6
10-29-83 100 0.0 --=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 110 114.9 ---- == m=em- meess mmmee memem oo 160.0 98.7 35.2 2.8 0.0
10-29-83 120 221.3 i === mmo-- meses mmeee e-oe- mo-e- 100.0 94.5 8.7 0.5 0.1
10-29-83 130 206.2 -—-- ==s mese- e-ee- 100.0 99.6 99.6 99.3 91.0 10.9 0.2 0.0
10-29-83 140 193.3 ---- === =ees= ssees esece eoeo- 100.0 99.9 96.8 12.9 0.4 0.2
10-29-83 150 215.0 -—-- === =e=s=s  =s-ss=s- s-ses cmecos eee-- 160.06 99.2 21.5 0.0 0.0
10-29-83 160 196.1 ---- === =-e=s  ----- s-cce cecee ceee- 100.0 99.4 33.2 2.1 0.1
10-29-83 180 176.4 ---- == mmmes memes mmeee emmee me-e- 100.0 96.5 21.7 0.1 0.0
10-29-83 190 0.0 -=-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 210 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 220 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 230 233.7 ---- === mes-- msmsss mmeee cocen —ee-- 100.0 99.5 39.5 7.5 0.8
10-29-83 240 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10-29-83 250 228.9 -—-- ===  =eses ~c-ces escee  eseos sose- —eee- 100.0 89.4 40.5 7.6
11-08-83 50 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 65 6.9 ---- L e LD et I e 100.0 49.3 1.4
11-08-83 80 204.9 ---- === esees ms-ecs eseee cecee ceee- 100.0 99.9 79.4 29.3 4.4
11-08-83 95 231.6 ---- ==  =s=ses ---ss- e-ees cecee oeeee 160.06 99.9 70.6 17.4 1.8
11-08-83 110 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 125 218.4 === === eesee e-ses seees se-eo ceee- 100.0 98.2 14.8 0.5 0.0
11-08-83 140 0.0 === 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 155 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 170 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 185 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 200 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 215 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 230 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-08-83 245 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



Table

15.--Grain-size distribution of bed materiel, Colorado River
above Diamond Creek, 1983--Continued
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Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 [} 2 1 0.5 0.25 0.125 0.0625

11-18-83 210 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-18-83 220 0.0 == 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-19-83 150 227 .4 -—-- —== =mmme= eeee- 100.0 99.6 88.7 98.0 86.6 11.8 0.5 0.0
11-19-83 167 218.1 ---- e L LD b e bt 100.0 89.0 19.7 0.5 0.0
11-19-83 185 216.3 ---- =s=  emsce e@coo- secos smeee seee- 100.0 98.2 20.9 1.3 0.5
11-21-83 50 56.7 - === smeme- m--eo 100.0 98.9 98.4 98.2 988.2 95.1 61.2 21.2
11-21-83 60 15.4 ---- == eememe- memeo me-oo mmeo- moses cece- 100.0 93.5 46.1 3.9
11-21-83 70 152.9 ---- e LD et e b b 100.0 99.8 80.8 29.2 3.3
11-21-83 80 0.0 --=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-21-83 90 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-21-83 100 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-23-83 130 198.9 ---- —==  =mes= secce- cemee —me-ee eeo--o 100.0 99.4 30.0 2.8 0.6
11-23-83 140 203.4 ---- L 100.0 89.8 99.5 99.4 91.1 9.9 0.6 0.0
11-23-83 140 193.1 ---- e e 100.0 99.3 9.1 99.0 93.3 13.8 0.8 0.0
11-29-83 50 242.2 —--- e et D e 100.0 99.3 77.9 41.7
11-29-83 65 157.6 == === =e=smsms mmmme emeeo —-e-- eemee 100.0 99.7 982.8 34.5 3.6
11-29-83 80 6.2 ---- === ==-s- ee-mee mme-e m---- m-ee- m--eo 100.0 87.1 3.2 0.0
11-29-83 95 17.1 ---- == ==e=-= ss-o- me--e sossme mmeeo 100.0 98,8 33.3 5.8 2.3
11-29-83 110 0.0 --=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11-29-83 125 198.6 ---- e i L 100.0 89.7 986.2 17.9 0.7 0.0
11-29-83 155 217.9 ---- e 100.0 89.9 99.8 89.6 93.7 12.0 0.5 0.0
11-29-83 170 222.9 ---- R e 100.0 98.4 95.3 85.4 63.1 9.3 0.2 0.0
11-29-83 185 225.3 8.3 e 100.0 98.0 97.1 95.7 94.0 85.3 13.3 0.0 0.0
11-28-83 200 213.3 12.3 === === 100.0 98.1 95.5 94.4 94.0 91.3 21.2 1.2 0.1
11-29-83 215 2.5 ---- ===  ===== cc-c-s cocemee  ssscem sooes o-cee 100.0 60.0 0.0 0.0
11-29-83 230 221.3 ---- e D 100.0 99.9 64.7 7.3 0.5
11-29-83 245 208.8 ---- e e ittt 100.0 82.1 31.5 2.3
12-01-83 100 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-01-83 150 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-01-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-01-83 250 217.7 ---- === wmsmss ememe mmeme eme-s meeoo 100.0 99.8 91.0 44,2 16.1
12-05-83 90 4.1 ---- === Ss-e=ss mem--e memoo oose- e-me- mo-eo 100.0 80.5 12.2 0.0
12-05-83 90 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-05-83 125 200.2 ---- === =s=e== tme-- semo- smcee coe-a 100.0 98.9 17.1 0.5 0.0
12-05-83 175 223.0 ---- === mmeme- eeee- 100.0 99.6 98.7 95.6 77.0 4.7 0.1 0.0
12-05-83 225 216.4 ---- e LD DAL L It 100.0 99.9 97.7 21.1 1.4 0.5
12-07-83 70 201.3 - R Lt 100.0 96.8 50.6 7.9
12-07-83 130 189.3 ---- =v=  emee= see-e- ceces s-mee -eee- 100.0 99.4 17.5 0.3 0.1
12-07-83 175 219.5 ---- e e et aiait 100.0 95.0 6.6 0.1 0.0
12-07-83 235 216.8 - === wem== m—ee- s==== m==== m=-e- 100.0 89.9 70.8 12.2 2.3
12-12-83 50 280.4 ---- e L L I L D e DL L 100.0 99.8 89.2 78.7 40.8
12-12-83 65 5.2 ---- e L L T L b 100.0 96.2 84.6 42.3 3.8
12-12-83 65 0.0 -—-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 80 165.7 ---- === =ee=== m---- -mee-s osece cecceo 100.0 99.9 85.4 55.0 15.4
12-12-83 95 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 110 197.9 == == memms mmemm memem mmmem meeee 100.0 96.6 16.7 1.1 0.0
12-12-83 125 210.4 ---- === mmom= mmmee mee-- o-oes o--e- 100.0 88.5 17.0 0.6 0.1
12-12-83 140 206.6 ---- === memmm= meeee emeee 100.0 99.1 97.5 79.1 4.9 0.1 0.0
12-12-83 155 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 170 172.1 ---- === m=mm= -m-e- 100.0 99.8 98.4 98.8 94.5 9.4 0.2 0.1
12-12-83 185 243.3 -—-- ==+  m--==  cec-c eceme oo —---- 100.0 97.1 17.4 0.7 0.0
12-12-83 200 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 215 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-12-83 230 203.3 -—-- === me;ees mmeem memem —me-e meeee 100.0 99.8 49.8 6.6 0.4
12-12-83 245 283.0 === === =mmmm mmmem mmmme emees meee- 100.0 99.9 81.1 43.89 10.2
12-14-83 90 218.6 ---- ===  ==ses ccmes com-=  scees ccess c-o-s 100.0 72.0 14.4 2.6
12-14-83 160 207.6 ---- e e 100.0 988.8 19.3 0.7 0.2
12-14-83 190 156.2 ---- === ==m-= mmee- mmmee cemes e--e- 100.0 98.7 18.7 0.6 0.4
12-14-83 220 0.0 ---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-16-83 100 0.0 -——- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table

15.--Grain-size distribution of bed material, Colorado River
above D Cree --Continued

Distance
from
left bank Sample
reference weight, Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, in axial
Date in feet grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625
12-16-83 200 0.0 am-- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12-16-83 230 297.0 -—=- ~==  emese  ecea- cmcas ceees cecae aaae- 100.0 49.4 8.0 0.9
12-18-83 75 238.7 ———- m== =memes e-ses s-eee ceses sseo- —o-e- 100.0 84.7 30.7 3.4
12-18-83 135 221.7 -—-- ~==  mmees esses c-eoe a--eo 100.0 99.9 94.3 12.9 0.5 0.2
12-18-83 180 219.8 -—=- L e e 100.0 13.5 0.1 0.0
12-18-83 240 0.0 ——=- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0




Table 16.--Grain-size distribution of bedload, Helley-Smith sampler,

Colorado River above Little Colorado River,

1983
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Distance
from
right bank
reference Sample  Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, weight, axial
Date Time in feet in grams size 64 32 16 8 A 2 1 0.5 0.25 0.125 0.0625

11-16-83 1145 90,110,130 169. e R e 100. 96. 6.5 0.1 0.0
11-16-83 1145 150,170 52. e b e bttt 100. 95. 7.7 0.0 ---
11-16-83 1145 180,210 126. —--- == === mm==  ===s= s-sse —ee-- 100. 4. 6.2 0.0 ===
11-16-83 1145 230,250 302. s-e- == mmee- R 100.0 99. 90. 3.1 0.0 ---
11-16-83 1145 270,290 43. ---- == —=--- === =-=== s-=== —=--= 100. 94, 6.7 0.0 ===
11-16-83 1145 310,330 83. ---- == === ==== ==s== --ee-- --ee- 100. 96. 7.3 0.0 ===
11-16-83 1145 350,370,390  381. s--- = eeee- I e 100. 99. 26.3 9.8 1.0
11-16-83 1230 390,370,350 267. s==- == mmee- S e bbbt 100. 99. 11.2 0.0 ---
11-16-83 1230 330,310 80. 27.3  -- 100.0 55.8 49.7 49.7 49.7 49, 48. 6.0 0.0 ---
11-16-83 1230 280,270 110. ---- == s=e-- === s==== ese-- c-eo-- 100. 85. 7.7 0.0 -
11-16-83 1230 250,230 111. e Sems mmees m-ee- 100.0 99. 91, 6.0 0.0 ---
11-16-83 1230 210,180 186. e e 100. 94, 5.4 0.0 ---
11-16-83 1230 170,150 68. e e bt b 100. 96. 10.5 0.0 ---
11-16-83 1230 130,110,90 226. e e 100. 97, 6.9 0.3 0.0
11-29-83 1015 95 - 355 946, B ---- 100.0 99.7 99.1 g8. 92. 8.5 0.6 0.0
11-29-83 1030 355 - 95 2270. S e sems mm-m- -eee- 100.0  99. 91, 6.5 0.7 0.0
12-03-83 1000 95 - 375 961. === == emees ---- 100.0 99.6 99.2 98. 88. 9.6 3. 0.0
12-03-83 1030 375 - 85 1072. s=== == e-ee- --e- mmees 100.0 98.9 9§9. 94. 6.7 0.3 0.0
12-07-83 1000 375 - 85 989. m=es =m meee- b 100.0 99.9 99. 94. 8.0 0.4 0.0
12-07-83 1030 95 - 375 1270. === == mmee- R b 100.0 99, 4. 6.2 0.3 0.0
12-13-83 1045 375 - 85 923. e R 100.0 99. 92. 8.5 0.6 0.0
12-13-83 1100 95 - 375 755. == e meee- -—--- meme- 100.0 99.8 98. 88. 4.8 0.1 0.0
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Table 17.--Grain-size distribution of bedload, Helley-Smith sampler,
Colorado River above National Canyon, 1983

Distance
from
left bank
reference Sample Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, weight, axial
Date Time in feet in grams size 64 32 16 8 0. 0.25 0.125 0.0625

09-02-83 1830 120-190 662.9 -=-= ==--=  c-o=e memes cecmn oeeee 100.0 99.9 86.3 5.7 0.4 0.1
09-02-83 1830 200-230 489.,6 ~--= m=--= mesee mesec eomes seoeo osee- 100.0 83.6 4.5 0.4 0.0
09-02-83 1830 240-375 305.0 12.7 ----- ----- 100.0 98.9 98.4 98.1 97.3 83.5 6.4 0.5 0.0
09-02-83 1900 375-240 580.0 20.3 -~~~ ~---- 100.0 95.5 95,5 95.3 94.9 82.2 6.4 1.3 0.0
09-02-83 1900 230-200 738.9 ~=== me-em smsms so--- mooeo 100.0 100.0 99.9 87.7 7.2 0.8 0.0
09-02-83 1800 190-120 1425.0 === ----=  s-sce s--o- moo-o oooee 100.0 89.7 87.6 6.5 0.1 0.0
09-07-83 0900 360-120-360 5330.0 15,7 ----- ----- 100.0 98.3 97,9 97.6 97.2 80.3 6.6 0.3 0.0
09-14-83 1630 110-140 312.4 w=== mmmem memees comes cmems oooee 100.0 99.9 99.3 31.3 1.1 0.1
09-14-83 1630 155-200 596.4 ~-=== ~=--- -=--- --o-- 100.0 99.6 99.5 99.4 88.8 13.3 1.3 0.0
09-14-83 1630 185-170 762.0 === ~seoe=  c-mos moee- oocoes 100.0 99.9 99.8 86.3 5.9 0.1 0.0
09-14-83 1630 190 601.2 --== ~==-= ss=s-s ms--s mo-es oooes meemee 100.0 98.3 16.7 1.4 0.2
09-14-83 1630 200 2650.0 --=== ~m-e=  soses cs-eo mocse moces seeeo 100.0 83.3 4.0 0.5 0.0
09-14-83 1630 215-230-245 1180.2 ---- ----~ =----- 100.0 99.4 98.2 97.2 95.2 67.9 9.1 1.7 0.6
09-14-83 1630 260 T 100.0 99.9 95.4 15.8 1.3 0.3 0.0
09-14-83 1630 305 673.9 ~--= -=---  —--e- s--e- mo-em o-ee- 100.0 99.7 16.7 1.1 0.0 6.0
09-14-83 1630 365-320 268.3 ~--= -m-es soom- oo-m —ooe- 100.0 99.8 98.8 11.0 0.2 0.1 0.0
09-14-83 1705 155-110 295.0 ~-=-= ==--=  m=--- m--oo oo--- o-eeo 100.0 92.2 8.1 0.2 0.0 0.0
09-14-83 1705 170-188 769.8 ~=== =-===  s-s-sos- so-so mo-mes o-eee mooeo 100.0 88.6 5.0 0.0 --=
09-14-83 1705 215 29870.0 ~-== ----= ----- ----- oo--o 100.0 99.8 99.4 80.6 4.2 0.5 0.0
08-14-83 1705 230 1581.3  ~m-- s--es om-ee omoom —oeeo 100.0 97.1 89.6 5.8 0.6 0.1 0.0
09-14-83 1705 245 2011.7 mmms mmem= =meeo 100.0 98.1 97.6 97.3 96.3 39.0 6.2 0.2 0.0
09-14-83 1705 260-275 1841.7 R L L e bbb 100.0 99.5 99.1 85.9 8.5 0.4 0.0
09-14-83 1705 290 534.0 ~--= -=--= s-msmsm mo-e- co-es oooe- 100.0 99.1 23.0 1.6 0.2 0.0
09-14-83 1705 305 583.2 -mm- m-oes s-mees smeom —ooee 100.0 99.8 99.4 15.8 1.3 0.5 0.0
09-14-83 1705 320-365 241.4  ~mm= s---= mmse- s-me- omeeo 100.0 99.9 99.3 13.7 0.9 0.2 0.0
09-22-83 1240 120-340 719.2  -=== =ece=  seosmsms meces mm-mos meeee s--ee 100.0 90.9 12.1 0.4 0.0
09-22-83 1250 340-140 5260.0 16.3 ~-~--= ----- 100.0 89.8 85.6 82.9 78.7 42.1 2.7 0.0 ===
09-29-83 1430 105 172.9  ~=== ===-= semee memes cemee cmeee —eeee 100.0 99.0 74.7 16.3 1.3
09-29-83 1430 150-135-120 45.9 -mmm =mses smmee ss-ee comes cooes o-ee- 100.0 92.5 9.4 0.0 ===
09-29-83 1430 165 332.4 memm smoes come- moson —moe- —meee —meee 100.0 85.1 0.7 0.1 0.0
09-29-83 1430 180 2240.0 ---= -=--= s--e- ---eo 100.0 99.7 98.2 97.5 63.1 3.1 0.0 --
09-29-83 1430 185 870.0 ~m== -=-== s-so- mooo- meeoo emees -eo-o 100.0 83.9 8.0 0.6 0.0
09-29-83 1430 210 4945.0 47.7 100.0 65.8 63.9 63.9 63.1 62.4 60.0 32.4 2.0 0.1 0.0
09-29-83 1430 225 1475.0  -=== s-=es mmooo omeeo eeeoo 100.0 989.3 97.3 66.8 6.2 0.0 ===
09-29-83 1430 240 1265.5 13.0 ----- ----- 100.0 99.3 99.3 99.2 98.7 80.4 7.7 0.5 0.0
09-29-83 1430 255 562.0 === ---=- c-m-- ----- 100.0 98.7 99.3 98.7 86.5 12.3 0.6 0.0
09-29-83 1430 270 414.0 20.0 ----- 100.0 96.6 96.6 96.6 96.6 96.6 91.1 18.0 1.7 0.0
09-29-83 1430 285 887.3 ~-=- ~---s coces comee mmees ecmee e 100.0 93.6 8.9 0.3 0.0
09-29-83 1430 300 555.1  mmmm ssses mmseo soooo meom momem —-ee- 100.0 97.2 20.2 1.9 0.3
09-29~-83 1430 315-375 259.0 ---= =--=-- c=mees c-sms mmeee cmeee —eeee 100.0 98.9 14.1 0.2 0.0
09-29-83 1600 105 605.1 -=-~ <-=--= ----- m--o- mome- eeeee —eeeo 100.0 99.8 89.0 31.9 6.4
09-29-83 1600 120-150 49,1 === s--es sooms socos mmmes mmeee oo 100.0 96.1 18.6 0.6 0.0
09-29-83 1600 165 L I B 100.0 95.5 13.3 1.0 0.2
09-29-83 1600 180 862.4 ~m-=- -=--s seso- o-oom eeeem o-oeo 100.0 99.8 83.2 6.0 0.1 0.0
09-29-83 1600 185 1585.0 --=- -===s- smsmee sssss ccoes coon msee- 100.0 75.5 4.8 0.1 0.0
09-29-83 1600 210 531.1  ---= -e-e- ----- 100.0 99.3 97.4 96.3 64.5 76.89 5.3 0.1 0.0
09-29-83 1600 225 1410.0 -=== ~--=s ssees comooe momem mmmee —oeee 100.0 91.7 8.2 0.3 0.0
09-29-83 1600 240 617.4 ~-== -c---= smceme co-meo ceee- 100.0 99.9 90.3 5.5 0.3 0.0 -
09-29-83 1600 255 357.1 e e it 100.0 90.8 5.2 0.0 ===
09-29-83 1600 270 383.2 ---- ----- mmm-s momes cmmes cmeme —-eeo 100.0 94.4 7.9 0.0 ===
09-29-83 1600 285 361.5 mmmm mmees mmeos mooom come- memem oo 100.0 97.4 17.3 1.2 0.1
09-29-83 1600 300 217.4  -mmm ssses smces cooos mmoen memem --ee- 100.0 99.3 24.8 3.5 0.5
09-29-83 1600 315-375 45.0 -m-- -=--s cem-e se-ee co-mee cmee- seees 100.0 99.3 49.1 6.3 1.1
10-03-83 1200 110-140 562.4 ~=== =-c-s sc-c- cmceo memee cmeee s-eee 100.0 99.3 76.5 30.2 7.6
10-03-83 1200 155 147.5 ==== =s=--s somes cooeo mmmes mmemm ooeeo 100.0 94.0 12.9 0.7 0.4
10-03-83 1200 170 345.8 ~m-= -=--- memms m-oes eo-e- omoem ooee- 100.0 88.7 17.6 4.4 1.3
10-03-83 1200 185 857.4  mmm=  s=s=es ssseo sssee coces ooo-oo 100.0 99.9 72.4 8.8 2.0 0.8
10-03-83 1200 200 197.5 12,7 ----- -=--- 100.0 98.8 98.5 98.0 985.9 75,6 20.9 6.4 2.0
10-03-83 1200 215 582.9 ~mm= ssess mseos mosss oocem —eoee 100.0 98.9 68.6 15.4 3.5 1.1
10-03-83 1200 230 236.7 ~m-- —-==-  m---- em-o- oo 100.0 989.6 99.2 90.9 23.2 6.1 2.0



Table 17.--Grain-size distribution of bedload, Helley-Smith sampler,

Colorado River above National Canyon, 1983--Continued
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Distance
from
left bank
reference Sample Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, weight, axial
Date Time in feet in grams size 64 32 16 0.5 0.25 £.125 0.0625

10-03-83 1200 245 1085.0 s=== S==-= s-===  s-sos so-ss sem-es s--eo 100.0 95.7 22.1 3.4 1.0
10-03-83 1200 260 306.2  ~m=- m=-s=s ssses cmsse osees eooos ooo-- 100.0 97.7 34.5 8.3 2.7
10~03-83 1200 275 552.0 e L L b LD L Lot I ik 100.0 987.3 29.3 5.3 1.6
10-03-83 1200 290 642.5 ---- =---- ssss- se-es coeso mmeom o---o 100.0 99.2 36.2 5.1 1.8
10-03-83 1200 305 132.1 SSss  So-ss smSss s-sss S-ess Seses mmmes m--es 100.0 44.9 12.4 3.9
10~03-83 1200 320-365 389.5 w-=- s=ss-s smsss cocen coose cmmee eoeee 100.0 99.7 60.6 13.8 3.7
10-03-83 1230 110-140 157.8 To==  Sssss  sssss sseos ss-se m-ses ---e- 100.0 96.8 20.3 2.1 1.4
10-03-83 1230 155 48.8 TT== S==ss eosos csses sseos ssecs se-ee 100.0 89.8 20.5 2.1 0.6
10-03-83 1230 170 189.9 16.3 =---=- =-==-- ----- ---o- mmeom o-ee- 100.0 92.7 24.5 7.6 2.6
10-03-83 1230 185 986.3 e e Ll 100.0 99.5 62.3 11.5 2.8 1.0
10-03-83 1230 200 215.0 === ==ss= === m-ess so-es s-oos o--eo 100.0 98.0 43.3 1.1.7 4.2
10-03-83 1230 215 826.3 s=== s=s=== mecno moce- coos oo 100.0 99.2 83.4 15.4 3.2 1.0
10-03-83 1230 230 272.3 e i DD 100.0 92.5 24.2 7.2 2.2
10-03-83 1230 245 2120.0 =--- =----- ----- 100.0 96.8 95.2 93.8 91.8 71.5 10.3 1.4 0.6
10-03-83 1230 260 36.0 ---== =-=-== -=--- co-os seee- coeo- o-eeo 100.0 95.8 36.2 11.0 3.5
10-03-83 1230 275 261.9 ---- --=--s cese- mmcoo mmmee mmmee —meeo 100.0 96.9 28.8 7.3 2.4
10-03-83 1230 290 229.3 e e et 100.0 99.0 41.8 12.7 4.4
10-03-83 1230 305 1120.0 sems-  S=sss sssss sesss seess sose- so-e- 100.0 79.7 111.0 2.3 0.7
10-03-83 1230 320-365 45.3 e b kel 100.0 97.3 25.6 2.4 0.0
10-10-83 0845 370-330 124,99  ---- ----- comes cecee mmmee mmeee —eeeo 100.0 99.2 33.2 1.2 0.0
10-10-83 0845 310-270 1052.7 mmes =esss cscee escee c-ses mcmee emeee 100.0 97.7 22.5 4.9 0.8
10-10-83 0845 250-210 383.3 ses==  =esss sssee cosos acmes meces -oeee 100.0 87.3 32.7 10.7 2.1
10-10-83 0845 190-110 1201.9 13,7 =----- ----- —---- 100.0 98.9 98.8 97.7 80.8 19.5 5.6 0.6
10-10-83 0820 110-190 598.5 ==-- ----- m---- mmeem —e--- 100.0 99.2 97.1 82.1 1.8 2.0 0.3
10-10-83 0920 210-250 433.3 e e Lt B R D L I s 100.0 99.7 90.3 20.0 4.7 0.9
10-10-83 0920 270-310 115¢.0 e e e Bt g 100.0 89.7 16.8 2.1 0.4
10-10-83 0920 330-370 52.2 e b et DL 100.0 98.4 34.2 1.7 0.0
10-14-83 0840 110-180 698.5 19.0 ----- 100.0 95.1 95.1 95.1 95,1 94«.7 81.8 6.3 0.1 0.0
10-14-83 0840 210-250 501.2 18.7 ----- 100.0 96.5 96.5 96.5 96.5 986.1 89.3 15.8 3.1 0.4
10-14-83 0840 270-310 587.5 ==-- ----- ----- e 100.0 99.9 99.7 97.3 24.4 4.0 0.6
10-14-83 0840 330-370 97.5 ===- ==e-- e---o sees  -eemes ceceno 100.0 99.9 989.2 39.6 1.5 0.0
10-14-83 0945 370-330 69.6 i bl m===  ssess sesee es-e- 100.0 99.7 40.9 0.3 0.0
10-14-83 0945 310-270 566.8 Toe=  meeoee ese-- === ====s  m--s- —ee-- 100.0 98.5 20.8 3.1 0.4
10-14-83 0845 250-210 5641.2 20.7 ----- 100.0 85.7 85.7 95.7 985.6 985.3 86.6 15.7 1.8 0.1
10-14-83 0945 190-110 276.7 10.0 ----- ----- 100.0 89.1 97.5 96.8 96.4 87.5 9.6 1.5 0.6
10-20-83 1040 110-190 183.2 e et e it 100.0 99.9 99.2 83.7 10.2 0.8 0.0
10-20-83 1040 210-250 364.3 === mosms emso- meeee 100.0 99.8 99.6 99.0 86.0 19.2 4.7 0.6
10-20-83 1040 270-310 540.8 --m-= -==-- os-co- ce-on cmeeo emeee —eeee 100.0 97.9 30.9 5.9 0.6
10-20-83 1040 330-370 4.0 e e e Dt C R S DL Lt 100.0 92.7 17.1 0.0 -=-
10-20-83 1120 110-190 710.8 --=== -==---  c--es mecem mmees mem-e o---- 100.0 87.4 8.8 2.2 0.3
10-20-83 1120 210-250 1030.3 22.3 ----- 100.0 97.0 95.5 954 95.3 94.7 77.4 10.8 1.8 0.2
10-20-83 1120 270-310 1026.0 18.7 --=-- ----- 100.0 98.9 92.4 98.3 94.1 85.0 12.6 1.2 0.1
10-20-83 1120 330-370 121.3 17.0 ==--- ----- 100.0 94.3 93.8 93.6 93.2 85.9 22.0 2.2 0.1
10-24-83 0915 110-190 338.2 30.7 ~----- 100.0 86.1 85.8 85.4 85.1 84.7 75.0 5.3 0.1 0.0
10-24-83 0915 210-250 767.5 13.3 ----- ----- 100.0 98.4 97.8 97.4 97.1 688.4 10.8 0.7 0.0
10-24-83 0915 270-310 534.5 10.0 ~--==- ----- 100.0 99.4 97.9 96.7 95.8 87.5 15.3 0.5 0.0
10-24-83 0915 330-370 147.6 ---- =---- o---- o--ee 100,00 98.6 98.1 97.8 95.2 49.9 5.3 0.0
10-24-83 0950 370-330 74.0 m=== ==s==  escss cssse meses ssses so--- 100.0 98.6 33.0 0.3 0.0
10-24-83 0950 310-270 310.0 18.7 ----- ----- 100.0 98.2 98.1 98.0 97.9 95.4 21.5 2.2 0.3
10-24-83 0950 250-210 509.5 m=s== mm===  sm-es cs-sms mseos ooo-- 100.0 99.8 81.5 14.6 1.9 0.1
10-24-83 0850 190-110 1290.9 12.7 ----- ----- 100.0 97.6 95.5 94.4 91.3 51.3 4.9 0.7 0.0
10-28-83 0920 110-190 345.2 13.7 -==== -==-- 100.0 98.3 97.6 97.0 96.4 86.3 9.1 0.1 0.0
10-28-83 0820 210-250 706.0 ---= =--=-= ----- m-mee meee- 100.0 99.9 99.6 86.9 19.1 2.8 0.1
10-28-83 0920 270-310 827.5 13.0 =----- ----- 100.0 99.1 98.1 99,0 98.9 96.5 38.7 4.0 0.1
10-28-83 0920 330-370 46.0 ---- ---=- —-meo amees mmmen mmmen memee 100.0 97.8 41.3 1.7 0.0
10-28-83 1000 110-190 152.3 === =sses csees cmess cmmes mmmee —oee- 100.0 93.3 16.5 1.3 0.0
10-28-83 1000 210-250 571.0 ==-- ~-s-==- m-cee cmseo smcee mmmee mmeee 100.0 9.0 17.4 2.5 0.1
10-28-83 1000 270-310 458.5 ---- ----- memem memem mmmem mmmee 100.0 99.7 g6.0 31.1 4.5 0.2
10-28-83 1000 330-370 18.9 S=== SS===  =ssos ssmess ssses ssess se-e- 100.0 99.5 33.9 0.0 ===
11-01-83 0850 110-180 2194.5 29,7 ----- 100.0 88.0 78.0 70.0 62.2 48.8 29.5 1.9 0.0 -=-
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Table 17.--Grain-size distribution of bedload, Helley-Smith sampler,
Colorado River above National Canyon, 1983--Continued

Distance
from
left bank
reference Sample Tri- Percent finer than indicated grain size. Grain size is in millimeters.
point, weight, axial
Date Time in feet in grams size 64 32 16 8 4 2 1 0.5 0.25 0.125 0.0625

11-01-83 0850 210-250 808.7 36.3 100.0 91.4 90.4 89.9 88.3 87.3 84.2 68.3 12.7 2.2 0.2
11-01-83 0950 270-310 360.6 ---- =-=--- ----- o--e- oo-e- 100.0 99.7 99.4 87.7 18.2 1.4 0.1
11-01-83 0850 330-370 24,0 ---- seeem ssees cmoee secos semes o-eo- 100.0 97.4 28.6 0.8 0.0
11-01-83 1030 370-330 4.8 ---= memms co-em cm-es coces cooe- oeeeo 100.0 95.6 20.0 0.0 ---
11-01-83 1030 310-270 244,8 ---- ----- s-eme mecen cmce- mo-eo o-oe- 100.0 88.6 31.89 5.3 0.3
11-01-83 1030 250-210 1165.9 29.3 ----- 100.0 95.3 94,7 94,2 93.7 92,0 71.5 18.3 1.4 0.1
11-01-83 1030 180-110 292.3 13,7 ----- ----- 100.0 98.9 98.5 988.1 97.1 84.0 12.6 2.1 0.0
11-08-83 0820 125-345 2700.0 === ==--= =--o- ---o- 100.0 99.0 98.4 87.2 84.9 10.2 0.3 0.0
11-08-83 0945 345-125 2190.0 17.0 ----- ----- 100.0 95.3 83.1 91.7 980.2 72.0 7.4 0.4 0.0
11-10-83 1015 125-350 1825.0 ---- ----- —mses eoees o-ee- 100.6 987.7 91.1 15.0 5.2 0.2 0.0
11-10-83 1045 350-125 5600.0 15.0 ----- ----- 100.0 94.3 90.0 85.9 78.8 42.2 3.3 0.2 0.0
11-18-83 1615 130-340 3675.0 153 ----- -~---- 100.0 98.2 97.7 97.5 96.1 69.4 5.0 0.4 0.0
11-18-83 1630 340-130 1160.0 ---- <----- ----- ---o- ec-oo mo-oo o-ee- 100.0 95.6 5.6 0.2 0.0
11-22-83 1215 140-350 2480.0 13.3 ----- ----- 100.0 98.5 98.5 98.1 97.3 74.7 8.4 0.5 0.0
11-22-83 1250 350-140 1150.0 12.0 ----- ~----- 100.0 98.4 99.4 99.4 89,2 83.4 31.2 6.6 0.4
12-05-83 1215 120-225 1585.0 15,7 ----- ~----- 100.0 99.4 98.1 96.4 93.4 68.89 3.2 0.1 0.0
12-05-83 1215 240-360 2020.0 63.0 100.0 50.7 50.7 46.8 46.0 45.5 44.9 35.3 2.8 0.3 0.0
12-05-83 1245 360-240 2755.0 29.7 ~----- 100.0 75.8 65.6 56.7 52.6 48.4 28.5 3.3 0.2 0.0
12-05-83 1245 225-120 2490.0 10.7 ----- ----- 100.0 98.8 97.6 87.2 86.1 71.4 5.9 0.4 0.0




Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements
Colorado River at Lees Ferry, 1983
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Values in cross section

Valuee at individual verticals

Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Dete Time number in °C  in feet second feet feet second in feet feet second
06-27-83 1645 217 - 15.70 66,400 9,984 514 6.75 584 0.0 0.00
570 8.8 4.37
555 15.3 6.45
540 21.0 7.52
525 28.3 7.46
510 29.3 7.74
495 27.4 7.80
480 24.0 7.89
465 23.3 7.90
450 23.1 7.70
435 23.1 8.44
420 23.3 8.71
405 23.2 8.01
390 23.7 8.08
375 23.4 7.76
360 24.1 7.38
345 25.0 7.94
330 27.4 7.54
315 27.0 7.46
295 25.9 8.08
275 27.2 7.16
255 24.6 6.02
235 17.9 6.48
215 12.4 6.11
195 21.5 4.89
175 14.0 0.25
70 0.0 0.00
06-28-83 1410 218 13.0 17.79 91,600 12,100 483 7.53 590 0.0 0.00
575 9.0 6.05
560 16.3 6.62
545 23.3 7.68
530 29.3 7.68
515 35.7 8.56
500 39.1 8.46
485 30.9 8.50
470 35.6 7.99
455 35.1 8.42
440 34.9 8.09
425 33.6 7.76
410 32.1 8.24
395 31.1 8.07
380 30.8 8.43
365 30.5 8.63
350 29.6 8.55
335 29.5 7.90
320 31.1 7.96
305 29.8 8.49
290 30.1 8.66
275 29.6 7.76
260 28.0 7.58
245 26.0 7.29
230 17.7 7.70
215 15.8 7.26
200 24.3 5.93
185 20.4 5.41
175 16.6 2.48
120 6.5 2.00
107 0.0 0.00
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Table 18.--Bydraulic and physical characteristics of cross section during discharge measurements,

Colorado River at Lees Ferry, 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cublc Area, Top ity, left bank velocity,
sure- temper- Gage foot in width, in feet reference Depth, in fest
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feot second
06-30-83 850 219 14.0 17.37 80,900 10,630 500 7.63 120 6.0 0.42
170 18.1 1.34
190 22.6 5.24
210 17.3 5.96
230 17.7 6.85
250 24.9 7.04
270 27.2 7.51
280 28.3 8.62
310 27.8 8.11
330 27.8 8.26
350 28.0 8.43
370 28.9 8.04
390 24.7 9.25
410 22.9 8.57
430 23.3 10.13
450 23.2 9.46
470 26.1 9.48
490 28.8 9.46
510 31.7 8.25
530 26.5 7.33
550 19.9 8.26
570 11.0 6.78
585 0.0 0.00
07-02-83 1115 220 13.0 17.26 84,200 11,100 478 7.60 588 0.0 0.00
565 13.8 6.65
545 22.0 7.51
525 31.6 6.07
505 33.9 8.65
485 33.2 9.18
465 30.3 9.48
445 26.7 9.37
425 25.8 8.94
405 27.3 8.43
3ss 30.2 8.34
365 27.2 8.09
345 28.1 8.04
325 27.9 8.72
305 30.0 9.18
285 29.2 8.58
265 28.6 7.56
245 26.6 7.14
225 17.0 6.85
205 23.7 5.20
185 16.7 3.21
172 16.8 0.06
110 0.0 0.00
07-04-83 1100 221 14.0 17.10 84,600 10,800 482 7.83 587 0.0 0.00
577 6.0 4.62
560 14.6 7.08
545 22.0 8.62
530 26.9 9.00
515 31.8 8.72
500 29.1 8.46
485 28.2 8.80
470 26.4 9.16
455 25.2 9.18
440 25.2 9.37
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Table 18.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,

Colorado River at Lees Farry,

1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feot second in feet feot second
07-04-83 1100 221 (Continued) 425 25.6 9.38
410 24.9 9.28
395 24.5 9.56
380 25.1 8.93
365 27.1 8.63
350 28.5 8.97
335 27.3 8.97
320 27.5 9.02
305 28.6 9.10
290 29.1 8.72
275 28.5 7.80
260 28.1 8.42
245 26.1 7.26
230 23.9 6.57
215 16.4 6.16
200 24,0 5.36
185 24 .3 3.55
175 17.3 1.33
119 5.7 0.33
105 0.0 0.00
07-06-83 1330 222 13.5 16.34 71,000 11,100 479 6.40 584 0.0 0.00
575 7.4 5.00
555 16.0 6.07
535 24.1 7.17
520 30.2 7.62
505 30.4 7.70
490 29.9 7.11
475 29.4 7.44
460 30.6 7.46
445 32.1 6.27
430 32.5 7.17
415 31.2 7.19
400 28.7 7.07
385 28.6 7.23
370 27.9 7.34
350 27.8 7.60
330 27.9 7.82
310 27.7 8.08
280 28.1 7.75
270 27.4 6.49
250 25.2 5.78
230 23.1 5.00
210 15.2 4.52
180 22.3 1.12
105 0.0 0.00
07-08-83 1130 223 10.0 14 .58 53,500 10,300 475 5.22 580 0.0 0.00
570 6.9 5.62
555 147 4.53
540 21.6 5.00
525 28.0 5.28
510 30.1 5.68
495 30.4 5.74
480 28.7 5.68
465 27.3 6.14
450 29.2 6.00
435 29.7 5.64
420 27.9 6.14
400 27.3 6.27
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River at lLees Ferry, 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feet second in feet feet second
07-08-83 1130 223 (Continued) 380 25.9 6.29
360 25.8 6.20
340 25.7 6.46
320 25.8 6.24
300 26.3 6.38
280 25.5 5.80
260 24.2 b .46
240 22.2 4.36
220 18.8 2.47
200 20.7 2.48
180 14.8 1.51
105 0.0 0.00
07-16-83 1400 224 11.0 14.96 55,500 10,100 421 5.48 581 0.0 0.00
570 13.3 4,52
555 15.1 4.95
540 21.0 5.15
525 28.6 5.48
510 30.9 5.92
485 31.3 6.08
480 30.2 5.98
465 30.3 6.00
450 30.5 6.13
435 29.9 5.82
420 28.6 6.14
405 28.2 5.98
390 27.0 6.30
370 26.3 6.10
350 26.0 6.69
330 26.5 6.42
310 26.5 6.10
290 26.1 6.28
270 25.7 5.42
250 23.5 4.60
230 21.4 3.81
210 14.4 2.56
180 20.4 2.82
175 15.5 0.50
160 0.0 0.00
07-20-83 1100 225 8.5 13.71 43,500 8,540 418 4.56 578 0.0 0.00
570 5.1 4.70
550 13.4 4.96
530 23.8 4.67
510 30.4 5.11
495 28.9 5.21
480 30.5 4.74
465 31.4 5.34
450 31.3 4.86
435 28.3 5.10
420 27.8 5.11
405 26.8 5.24
395 25.2 5.27
365 24.9 5.35
345 24.5 5.56
325 25.0 5.45
305 25.0 5.46
285 24.4 5.22
265 23.4 3.63
245 21.4 3.48
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Table 18.--Hydraulic_and physjcal characteristics of cross section during discharge measurements,

Colorado River at Lees Ferry, 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
07-20-83 1100 225 (Continued) 220 19.3 1.57
195 20.1 1.47
180 13.5 0.54
160 0.0 0.00
07-22-83 945 226 10.0 13.37 41,000 9,324 420 4.39 580 0.0 0.00
570 5.0 4.17
550 13.0 4.66
530 23.3 4,48
510 29.0 4.67
495 29.9 4.73
480 29.6 4.68
465 29.7 4.81
450 29.4 4.67
435 28.5 4.97
420 27.8 4.68
405 26.4 4.99
380 25.3 5.30
375 24.8 5.30
360 24.3 5.35
345 24.3 5.15
330 24.8 5.16
315 25.4 5.24
300 25.1 5.41
285 24.4 4.83
270 23.7 3.75
250 21.6 3.61
230 19.6 2.56
205 17.7 1.08
189 16.4 0.94
160 0.0 0.00
08-02-83 1130 227 11.5 12.96 36,400 9,275 422 3.72 157 0.0 0.00
175 12.8 0.50
190 18.6 0.61
205 17.7 0.82
220 18.7 1.02
235 19.7 2.75
250 21.0 3.01
265 23.8 3.57
280 23.9 4.32
295 24.7 4,49
310 23.9 4.72
325 24.6 4.10
340 24.4 4.50
355 23.8 4.77
370 24,2 4.89
385 24.5 4.74
400 25.8 4.35
415 26.8 4.38
430 27.8 4.73
445 28.0 4.73
460 29.8 4.26
475 29.1 4.47
490 29.3 4.40
505 28.3 4.56
520 26.9 4.30
535 19.8 4.02
550 16.1 3.24
565 8.8 2.94
579 0.0 0.00
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Table 18.--Hydraulic and physical characteristics of cross sectjon during discharge measurements
Colorado River at Lees Ferry, 1983--Continued

Values in cross section Values at individual verticals
Dis~- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
08-09-83 1130 228 10.0 12.98 35,500 9,039 409 3.42 579 0.0 0.00
570 4.2 3.95
550 16.7 2.94
530 24.3 3.84
510 28.5 4.30
495 28.7 4.80
480 29.7 4.42
465 30.6 4.10
450 28.6 4.46
435 26.5 4.30
A20 26.3 4.14
A0S 26.1 4.25
390 24.9 4.35
375 24.3 4.62
355 23.9 4,73
335 23.9 4.68
315 24.5 4.48
295 24.2 4.75
275 23.4 4.19
255 21.6 2.91
235 19.3 2.58
215 13.4 1.02
195 18.5 1.00
180 16.4 0.59
170 0.0 0.00
08-12-83 1200 229 10.5 11.81 26,800 8,490 410 3.16 580 0.0 0.00
570 3.6 2.99
550 15.4 2.30
530 22.3 3.29
510 27.3 3.60
495 27.9 3.96
480 28.1 3.76
465 27.2 3.74
450 26.8 3.60
435 25.9 3.52
420 25.0 3.57
405 24.3 3.75
390 23.5 3.73
375 22.8 3.99
360 22.5 3.86
345 22.4 3.88
330 23.4 3.52
310 22.2 3.64
290 22.5 3.51
270 22.0 2.74
250 19.7 1.96
230 17.5 1.18
210 11.8 0.28
190 16.8 0.20
170 0.0 0.00
08-14-83 925 230 10.0 11.80 26,600 8,550 410 3.11 580 0.0 0.00
570 3.0 2.58
550 12.0 3.15
530 22.5 3.06
515 26.5 3.53
500 27.3 3.68
485 28.6 3.63
470 28.2 3.48



Table 18.--Bydraulic and physical characteristics of cross section during discharge measurements,

Coloradc River at Lees Ferry, 1983--Continued
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Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc~- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet foot second
08-14-83 925 230 (Continued) 455 26.6 3.63
440 25.7 3.64
425 25.3 3.73
410 24.3 3.66
395 23.8 3.59
380 22.8 3.66
365 22.6 3.74
350 22.6 3.84
335 22.7 3.70
320 22.8 3.58
305 23.0 3.74
290 22.8 3.46
275 22.2 3.09
260 20.8 2.42
240 19.8 1.64
220 16. 4 0.62
200 17.0 0.30
180 11.4 0.34
170 0.0 0.00
08-24-83 945 231 === 11.97 26,700 8,760 412 3.05 577 0.0 0.00
570 5.7 2.10
550 13.4 2.99
530 21.7 2.90
51S 26.9 3.34
500 27.6 3.68
485 29.0 3.65
470 28.7 3.65
455 27.4 3.56
440 26.3 3.65
425 25.4 3.57
410 24.9 3.55
395 24 .4 3.68
380 23.4 3.92
365 22.6 3.7
350 22.6 3.71
335 22.4 3.57
320 22.9 3.61
305 23.0 3.58
290 23.0 3.50
275 22.3 2.78
260 21.3 2.28
240 20.1 1.76
220 17 .4 0.68
200 17.3 0.28
180 12.8 0.09
165 0.0 0.00
08-30-83 1240 232 10.0 12.05 26,500 8,757 412 3.03 577 0.0 0.00
560 9.9 2.11
540 18.0 2.86
520 24.4 3.40
500 28.2 3.60
480 29.1 3.58
460 27.6 3.42
445 27.1 3.56
430 26.8 3.64
415 26.4 3.52
400 24 .4 3.67
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Table 18.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River at lLees Ferry, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet faet second
08-30-83 1240 232 (Continued) 385 23.9 3.70
370 23.2 4,14
355 23.0 3.56
340 23.0 3.46
325 23.5 3.44
310 22.9 3.80
295 23.4 3.57
280 22.9 3.30
265 21.4 2.29
245 20.3 1.22
225 18.4 0.71
205 16.4 0.48
185 14.8 0.27
165 0.0 0.00
09-02-83 930 233 10.0 12,07 27,400 8,556 412 3.20 577 0.0 0.00
565 7.4 3.15
545 14.5 3.19
525 25.1 3.31
505 26.1 3.94
485 28.8 3.75
465 28.5 3.72
445 26.2 3.56
425 25.0 3.56
405 24.8 3.56
385 23.6 3.75
365 23.1 3.76
345 22.8 3.75
325 23.5 3.78
305 23.4 3.77
285 22.9 3.67
265 21.6 2.33
245 19.9 1.88
225 18.1 0.75
205 16.0 0.462
165 0.0 0.00
09-04-83 1000 234 10.0 12.04 27,100 8,648 412 3.13 165 0.0 0.00
205 16.5 0.52
225 18.5 0.60
245 20.1 1,70
265 22.2 2.27
285 23.1 3.18
305 23.5 3.80
325 23.4 3.73
345 22.9 3.76
365 23.3 4.08
385 23.6 3.68
405 25.0 3.64
425 25.1 3.92
445 25.8 3.66
465 28.2 3.45
485 28.5 3.51
505 27.4 3.51
525 24.9 3.26
545 16.3 3.16
565 7.3 2.68
577 0.0 0.00
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River at Lees Ferry, 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet sscond feot fest second in feet feet second
09-07-83 1120 235 10.0 12.06 27,200 8,480 417 3.21 579 0.0 0.00
560 8.7 2.26
540 18.4 2.66
525 25.1 3.42
510 27 .4 3.68
495 28.3 3.60
480 28.7 3.68
465 27.4 3.75
450 26.9 3.72
435 25.6 3.66
420 25.0 3.51
405 24.6 3.64
390 24.8 3.70
375 23.5 3.88
360 23.2 3.86
345 22.8 3.78
330 23.3 3.61
315 23.2 3.70
300 23.4 3.82
280 22.7 2.980
260 21.2 2.14
240 20.3 1.79
210 12.2 0.60
162 0.0 0.00
09-09-83 1145 236 10.0 12,10 27,300 8,400 417 3.25 579 0.0 0.00
560 9.7 2.28
545 14.2 3.39
535 18.4 3.75
525 24.8 3.27
515 27.1 3.45
500 27.5 3.72
485 28.0 3.72
470 27.8 3.53
455 27.4 3.48
440 26.0 3.49
425 25.3 3.56
410 25.0 3.62
385 24.1 3.68
380 23.2 3.92
370 23.2 3.86
360 23.0 3.96
350 23.0 3.82
340 23.1 3.93
325 23.5 3.68
310 22.8 3.96
280 23.0 3.68
270 22.3 2.42
240 20.3 1.75
210 12.0 0.65
162 0.0 0.00
09-11-83 1030 237 10.0 11.88 25,400 8,370 417 3.04 579 0.0 0.00
560 8.3 2.12
540 17.3 2.61
520 23.7 3.36
510 27.3 3.36
500 27.4 3.43
480 27.8 3.55
480 28.0 3.58
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River at lLees Ferry, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feot second in feet feoot second
09-11-83 1030 237 (Continued) 470 28.3 3.44
455 27.5 3.43
440 26.7 3.40
425 26.1 3.50
410 25.4 3.48
395 24.1 3.42
380 23.2 3.64
365 22.8 3.82
350 22.7 3.60
335 22.7 3.60
320 23.1 3.50
305 23.3 3.44
290 22.9 3.42
270 22.3 2.28
240 20.0 1.55
210 11.7 0.39
162 0.0 0.00
09-13-83 1045 238 10.0 12.09 27,000 8,650 418 3.12 578 0.0 0.00
560 9.4 2.22
540 17.4 2.84
520 23.6 3.64
510 26.8 3.63
500 27.7 3.64
490 29.2 3.68
480 29.2 3.75
470 28.9 3.482
460 27.6 3.58
445 26.0 3.82
430 24.8 3.63
415 25.2 3.94
400 24 .2 3.64
385 23.5 3.68
370 23.1 3.78
355 22.7 3.88
340 23.0 3.84
325 23.2 3.82
310 22.7 3.74
295 23.4 3.83
280 22.5 3.21
260 21.3 2.00
230 18.0 0.97
200 17.6 0.36
160 0.0 0.00
09-19-83 1445 239 11.0 11.98 26,200 8,622 412 3.04 576 0.0 0.00
560 10.0 2.07
540 18.4 2.62
520 23.3 3.44
510 27.4 3.32
500 27.3 3.72
490 28.3 3.41
480 28.2 3.63
470 28.4 3.44
460 27.3 3.36
445 26.86 3.61
430 26.4 3.66
415 25.5 3.53
400 24.2 3.67
385 23.3 3.41
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River at Lees Ferry, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper-  Gage foet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feeot feet second in feet feet second
098-19-83 1445 238 (Continued) 370 23.2 3.90
355 22.4 3.94
340 23.0 3.74
325 23.2 3.57
310 22.4 3.53
295 23.4 3.50
280 22.7 3.17
260 20.9 2.08
230 17.8 1.03
200 17.4 0.58
164 0.0 0.00
09-21-83 1000 240 11.0 12.01 27,300 8,665 412 3.15 164 0.0 0.00
200 17.6 1.17
230 18.2 1.04
260 21.3 2.15
280 24.1 3.00
295 23.2 3.64
310 23.7 3.60
325 23.4 3.66
340 22.9 3.83
355 22.8 3.92
370 23.2 3.99
385 23.6 3.86
400 23.4 3.56
415 24.5 3.46
430 24.8 3.50
445 26.3 3.75
460 27.7 3.60
470 28.6 3.60
480 28.6 3.72
490 28.6 3.60
500 27.6 3.68
510 27.5 3.55
520 25.4 3.48
540 17.1 2.72
560 9.8 2.62
576 0.0 0.00
09-23-83 1045 241 11.0 11.94 26,400 8,640 412 3.06 164 0.0 0.00
200 17.4 0.13
230 18.1 1.10
260 21.3 2.20
280 22.9 3.03
295 23.5 3.60
310 22.3 3.86
325 23.0 3.64
340 23.0 3.68
355 22.6 3.58
370 23.0 3.83
385 23.4 3.77
400 24.4 3.64
415 25.2 3.45
430 25.0 3.48
445 26.7 3.50
460 28.2 3.63
470 28.6 3.60
480 28.6 3.72
490 28.6 3.60
6 3.

500 27.
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River at Lees Ferry, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance

charge, veloc- from Mean

Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feeot in width, in feet reference Depth, in feet

ment ature, height, per square in per point, in per

Date Time number in °C in feet second feet feet second in feet feet second
09-23-83 1045 241 (Continued) 510 27.5 3.55
520 25.4 3.48
540 17.1 2.72
560 9.8 2.62
576 0.0 0.00
10-02-83 1345 242 11.0 11.90 26,800 8,514 413 3.15 577 0.0 0.00
555 12.7 2.62
540 17.5 2.88
525 25.1 3.40
510 27.2 3.60
495 27.5 3.83
480 27.1 3.72
465 26.4 3.74
450 25.2 3.94
435 24 .2 3.64
420 24.0 3.92
405 23.4 3.66
330 23.0 3.68
375 23.0 3.88
360 22.9 3.68
345 22.5 3.64
330 23.3 3.75
315 23.2 3.84
300 23.2 3.66
285 22.7 3.50
270 22.0 2.68
255 20.5 2.06
240 20.0 1.38
220 16.8 0.52
200 17.3 0.50
164 0.0 0.00
10-09-83 1215 243 12.5 11.99 25,600 8,028 410 3.20 578 0.0 0.00
560 9.9 2.38
540 18.3 3.48
525 23.8 3.17
510 26.2 3.60
495 26.7 3.72
480 27.4 3.78
465 26.1 3.66
450 25.6 3.64
435 24.0 3.87
420 22.5 3.63
405 21.5 3.66
390 21.5 3.80
375 21.6 3.73
360 21.4 4.08
345 21.2 3.73
330 21.7 3.64
315 21.4 3.58
300 22.0 3.56
285 21.3 3.54
270 20.2 2.78
250 18.2 1.98
230 16.4 1.14
210 11.4 0.88
190 14.6 -0.22
168 0.0 0.00
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Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
10-11-83 1100 244 12.5 11.44 23,000 8,076 410 2.85 578 0.0 0.00
560 8.7 2.10
540 16.7 2.54
525 23.4 3.11
510 26.5 3.33
500 26.7 3.28
490 27.2 3.42
480 27.0 3.50
465 26.0 3.52
455 24.6 3.43
440 22.8 3.50
425 22.8 3.32
410 22.4 2.99
395 22.2 3.12
380 22.6 3.63
365 22.3 3.75
350 22.2 3.82
335 22.2 3.36
320 22.4 3.64
305 22.1 3.20
290 22.3 3.00
270 21.4 1.94
250 19.0 1.43
230 17.1 0.76
210 11.0 0.54
190 14.6 0.20
168 0.0 0.00
10-13-83 1545 245 ---- 11.46 23,700 8,216 410 2.88 168 0.0 0.00
195 16.2 0.45
215 14.2 0.39
235 17.8 0.97
255 20.1 1.70
275 21.8 2.59
285 22.0 2.84
305 22.5 3.16
315 22.5 3.20
335 22.3 3.36
345 22.0 3.40
365 22.3 3.70
375 22.5 3.63
395 23.0 3.50
405 23.0 3.50
425 23.6 3.50
435 23.7 3.36
455 25.8 3.68
465 27.2 3.43
480 28.1 3.54
490 27.8 3.46
505 26.7 3.46
520 23.2 3.17
540 16.0 2.65
560 9.0 2.00
578 0.0 0.00
10-17-83 1045 246 11.5 11.48 23,800 8,420 413 2.82 165 0.0 0.00
185 14.3 0.00
205 15.6 0.14
225 17.3 0.68
245 19.0 1.46
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Table 18.--Hydraulic and physical characteristics of cross se du charge measurement
Colorado River at Lees Ferry, 1983--Continued
Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,

sure- temper-  Gage feot in width, in feet reference Depth, in feet

ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
10-17-83 1045 246 (Continued) 265 20.8 2.08
285 22.1 2.90

305 22.4 3.50

320 22.5 3.56

335 22.0 3.34

350 22.4 3.46

365 22.5 3.56

380 22.8 3.5%

385 23.5 3.51

410 24.8 3.27

425 26.3 3.20

440 26.8 3.36

450 27.9 3.32

465 27.6 3.20

480 27 .4 3.40

490 27.6 3.26

505 26.6 3.36

520 23.2 3.28

535 17.8 2.78

578 0.0 0.00

10-18-83 1310 247 11.5 11.51 22,800 8,050 413 2.83 578 0.0 0.00
535 17.2 2.58

515 26.0 3.28

500 26.7 3.39

485 26.7 3.46

470 27.0 3.32

455 26.0 3.43

440 25.3 3.06

425 24.7 3.10

410 24.6 2.76

395 23.4 3.08

380 22.9 3.42

360 22.2 3.08

345 22.3 3.46

325 22.4 3.48

310 22.3 3.55

290 21.8 3.18

270 21.4 2.02

250 19.2 1.83

225 17.2 0.56

165 0.0 0.00

10-21-83 1120 248 11.5 11.52 23,800 8,123 413 2.93 165 0.0 0.00
215 14.3 0.27

245 18.1 1.67

270 21.5 2.31

285 21.4 3.25

300 22.6 3.14

320 22.4 3.50

330 22.8 3.43

345 22.1 3.63

360 22.4 3.58

375 22.8 3.50

390 22 .4 3.43

405 22.7 3.51

420 23.3 3.52

435 25.2 3.42

450 26.2 3.36

460 27.2 3.04
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Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Maa- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per squarse in per point, in per
Date Time number in *°C in feet second faet feat second in feet foet second
10-21-83 1120 248 (Continued) 475 27.7 2.64
490 27.7 3.46
500 27.0 3.36
515 26.4 3.23
530 21.6 3.00
578 0.0 0.00
10-26-83 1115 249 === 11.88 27,000 8,440 410 3.20 165 0.0 0.00
190 14.9 0.26
210 11.4 0.63
230 17.6 1.23
250 19.6 1.99
270 22.0 2.62
290 23.1 3.55
310 22.4% 3.77
330 23.4 3.45
350 22.9 3.92
370 23.3 3.74
390 23.5 3.84
410 24.3 3.68
430 25.0 3.90
450 25.0 3.96
470 27.0 3.64
490 28.3 3.76
510 27.4 3.74
530 22.5 3.23
550 14.9 2.38
575 0.0 0.00
10-28-83 1115 250 11.0 11.88 27,300 8,620 410 3.17 575 0.0 0.00
555 12.5 2.73
535 19.1 2.97
515 27.0 3.64
495 28.0 3.82
475 28.8 3.63
455 27.5 3.63
435 25.5 3.86
415 24 .4 3.77
3985 24.1 3.54
375 23.4 4.02
355 23.0 3.83
335 23.2 3.82
315 23.4 3.64
285 23.3 3.60
275 22.7 2.66
255 20.6 2.04
235 18.4 1.50
215 15.1 0.92
185 16.9 0.21
165 0.0 0.00
11-02-83 1420 251 8.0 10.56 18,700 6,620 397 2.98 575 0.0 0.00
545 14.4 2.74
515 25.1 3.10
495 24.2 3.39
475 23.1 3.12
455 20.8 3.27
435 19.4 3.32
415 18.6 3.56
395 18.1 3.58
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River at Lees Ferry, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
11-02-83 1420 251 (Continued) 375 18.5 3.61
355 18.6 3.65
33s 19.4 3.04
315 19.4 3.56
295 21.1 3.25
275 19.8 1.85
255 18.1 1.77
235 10.3 0.99
205 4.1 0.30
178 0.0 0.00
11-06-83 1115 252 11.0 11.44 23,300 8,360 410 2.78 166 0.0 0.00
200 16.6 0.26
230 17.5 0.95
260 20.1 1.87
280 22.2 2.68
295 23.0 3.13
310 22.1 3.16
325 22.7 3.14
340 22.4 3.14
355 22.2 3.46
370 22.4 3.52
385 23.1 3.40
400 23.4 3.68
415 24.3 3.10
430 25.0 3.26
445 25.9 3.20
460 27.3 3.26
470 28.2 3.08
480 28.4 3.17
490 28.0 3.43
500 26.9 3.23
510 26.5 3.39
520 23.8 3.20
540 17.6 2.61
560 7.8 2.50
576 0.0 0.00
11-09-83 1645 253 11.0 11.41 23,700 8,380 410 2.83 166 0.0 0.00
200 16.8 0.46
230 17.4 0.81
260 20.5 1.88
280 22.2 2.52
295 22.7 3.43
310 22.5 3.40
325 22.7 3.51
340 22.3 3.58
355 22.4 3.46
370 22.6 3.42
385 22.9 3.48
400 23.5 3.40
415 23.8 3.32
430 25.1 3.42
445 26.3 3.16
460 27.2 3.39
470 28.1 3.18
480 27.8 3.22
490 27.8 3.48
500 27.0 3.15
510 26.7 3.39



Table 18.--Hydraulic_and physical characteristics of cross section during discharge measurements,

Colorado River at Lees Ferry, 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper-  Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet foet second in feet feot second
11-09-83 1645 253 (Continued) 520 22.9 3.22
540 17.9 2.44
560 8.6 2.01
576 0.0 0.00
11-11-83 1030 254 12.0 11.41 23,900 8,370 410 2.85 166 0.0 0.00
200 16.4 0.22
230 17.3 0.86
260 20.8 1.85
280 22.1 2.90
295 22.7 3.18
310 22.2 3.63
325 22.5 3.58
340 22.3 3.32
355 22.1 3.84
370 22.7 3.46
385 22.7 3.51
400 23.8 3.36
415 24.3 3.43
430 24.1 3.32
445 26.1 3.27
460 27.5 3.24
470 28.4 3.50
480 28.1 3.28
490 28.2 3.24
500 26.8 3.50
510 26.8 3.50
520 23.0 3.28
540 17.86 2.28
560 8.9 2.42
576 0.0 0.00
11-13-83 1040 255 11.5 11.50 24,300 8,340 410 2.91 166 0.0 0.00
200 16.4 0.35
230 17.4 0.88
260 20.7 2.12
280 22.0 2.91
295 22.7 3.17
310 22.1 3.54
325 22.8 3.40
340 22.5 3.40
355 22.5 3.58
370 22.5 3.60
385 23.1 3.57
400 23.7 3.58
415 24.2 3.48
430 25.2 3.34
445 24.9 3.46
460 25.8 3.50
470 26.8 3.44
480 28.0 3.42
490 28.2 3.28
500 27.1 3.51
510 26.7 3.07
520 23.0 3.26
540 17.8 2.58
560 8.7 2.13
576 0.0 0.00
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Table 18.--Hydraulic and physical characteristics of cross section durjng discharge measurements,

Colorado River at Lees Ferry,

1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, left bank valocity,
sure- temper-  Gage fest in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet foot second
11-15-83 1100 256 11.0 11.22 22,220 8,277 411 2.68 167 0.0 0.00
180 10.9 0.00
200 16.2 0.17
220 16.3 0.32
240 18.9 0.99
260 20.3 1.75
280 21.6 2.62
300 22.3 3.27
315 22.6 3.13
330 22.6 3.32
345 21.9 3.42
360 22.0 3.33
375 22.4 3.29
390 23.1 3.32
405 23.3 3.18
420 23.3 3.32
435 24.4 3.32
450 24.4 3.19
465 26.0 3.26
480 27.4 3.14
495 27.1 3.28
510 26.5 3.08
525 23.8 2.68
545 13.4 2.84
565 6.2 2.05
578 0.0 0.00
11-17-83 1115 257 11.5 11.22 22,300 8,347 411 2.67 167 0.0 0.00
200 16.7 0.00
250 19.2 1.44
270 21.5 2.23
290 22.3 3.09
305 22.5 3.19
320 22.5 3.13
335 22.3 3.00
350 22.2 3.32
360 22.2 3.28
375 22.4 3.42
385 22.7 3.20
400 23.4 3.16
410 24.2 3.28
425 24.8 3.36
435 24.9 3.42
450 25.2 3.15
460 26.2 3.08
475 27.2 3.02
485 27.6 3.08
500 26.9 3.28
510 26.3 3.10
525 24.1 2.75
535 17.4 2.66
555 12.2 2.11
578 0.0 0.00
11-19-83 1115 258 11.0 11.40 23,200 8,229 411 2.82 167 0.0 0.00
220 16.3 0.37
260 20.5 1.80
280 21.7 2.66
295 22.7 3.18
310 21.9 3.00
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River at Lees Ferry, 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure-  temper-  Gage foot in width, in feet reference Depth, in feet
ment ature, height, par square in per point, in 4
Date Time number in °C  in fest second feet feet second in feet foot second
11-19-83 1115 258 (Continued) 325 22.7 3.15
340 22.1 3.68
355 22.3 3.50
365 22.3 3.32
380 22.6 3.30
390 23.0 3.40
405 23.2 3.36
415 23.8 3.22
430 24.8 3.46
440 26.2 3.24
455 27.2 2.98
465 28.2 3.36
480 27.8 3.39
490 27.8 3.21
50S 26.4 3.43
515 26.1 3.00
530 22.1 2.94
550 14.6 2.26
578 0.0 0.00
11-21-83 1030 258 10.5 11.48 23,700 8,168 411 2.90 167 0.0 0.00
220 16.2 0.43
260 20.3 1.70
280 21.7 2.69
295 22.7 3.17
310 22.0 3.58
325 22.8 3.24
340 22.3 3.54
355 22.2 3.44
365 22.1 3.44
380 22.8 3.60
390 23.1 3.42
405 23.7 3.48
415 23.8 3.56
430 23.9 3.46
&40 25.2 3.42
455 26.7 3.40
465 27.1 3.46
480 27.0 3.43
490 27.2 3.32
505 26.7 3.38
515 26.1 3.14
530 21.9 2.68
550 14.6 2.38
578 0.0 0.00
11-29-83 1045 260 12.0 11.46 24,200 8,390 415 2.89 164 0.0 0.00
220 16.5 0.37
260 20.2 1.88
280 22.2 2.96
295 22.9 3.27
310 22.3 3.45
325 22.8 3.10
340 22.2 3.48
355 22.5 3.63
365 22.5 3.63
380 22.8 3.63
380 23.2 3.54
405 24.5 3.36
415 25.7 3.24
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River at Lees Ferry, 1883--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,

sure- temper-  Gage feot in width, 4in feet reference Depth, in feet

ment ature, height, per square in per point, in per
Date Time number in °C in feet second feeot feot second in feet feoet second
11-28-83 1045 260 (Continued) 430 26.8 3.45
440 27.8 3.14

455 28.1 3.16

465 28.0 3.22

480 27.5 3.38

490 28.1 3.36

505 26.2 3.50

515 26.2 3.27

530 22.3 2.87

550 14.9 2.26

578 0.0 0.00

12-01-83 1045 261 12.5 11.44 24,200 8,400 415 2.88 164 0.0 0.00
220 16.4 0.28

260 20.6 2.08

280 21.9 2.77

285 22.8 3.28

310 22.4 3.18

325 23.0 3.45

340 22.5 3.12

355 22.0 3.50

365 22.4 3.54

380 22.7 3.58

380 23.3 3.38

405 24.1 3.36

415 24.5 3.24

430 25.6 3.26

440 27.3 3.42

455 28.6 3.56

465 29.3 3.28

480 28.8 3.36

490 28.6 3.42

505 26.0 3.32

515 26.2 3.29

530 22.3 2.95

550 14.8 2.12

578 0.0 0.00

12-07-83 1000 262 12.0 11.45 23,100 7,630 414 3.02 165 0.0 0.00
230 17.7 0.72

260 20.4 2.13

285 20.3 3.18

300 21.0 3.32

315 21.1 3.42

330 21.5 3.45

345 20.5 3.48

355 20.6 3.60

370 21.0 3.78

380 21.0 3.72

385 21.1 3.48

405 21.1 3.44

420 21.2 3.51

430 22.4 3.64

445 24.1 3.36

455 25.4 3.58

470 26.5 3.15

480 26.0 3.39

495 25.8 3.48

505 25.1 3.50

520 21.4 3.43
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River at lLees Ferry,K 1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, left bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet ascond in feet feet second
12-07-83 1000 262 (Continued) 535 17.6 3.01
550 12.0 2.95
579 0.0 0.00
12-09-83 1410 263 12.0 11.49 22,800 8,030 414 2.84 165 0.0 0.00
200 16.7 0.34
230 17.6 0.67
250 19.6 1.75
270 20.0 2.34
290 21.0 3.02
305 21.2 3.51
320 21.0 3.15
335 20.7 3.42
345 20.8 3.56
360 20.9 3.52
370 21.0 3.66
385 21.5 3.60
395 22.0 3.18
410 21.4 3.58
420 21.4 3.50
435 23.0 3.42
445 24 .4 3.39
460 26.3 3.46
470 26.8 3.60
485 27.0 3.48
495 26.2 3.51
510 25.4 3.40
530 20.5 2.80
550 14.4 2.07
579 0.0 0.00
12-11-83 1115 264 12.0 11.47 23,300 8,082 414 2.88 164 0.0 0.00
230 17.6 0.48
250 19.2 1.33
270 21.6 2.47
285 22.2 3.01
300 22.86 3.36
315 22.3 3.40
330 22.7 3.45
345 22.2 3.60
355 22.2 3.40
370 22.5 3.58
380 22.8 3.36
395 23.7 3.56
405 24.4 3.18
420 24 .4 3.33
430 24.5 3.33
445 25.0 3.32
455 25.2 3.36
470 28.0 3.22
480 28.3 3.18
495 27.2 3.32
505 26.3 3.23
520 23.3 3.36
535 19.1 2.44
550 11.5 2.70
578 0.0 0.00




104

Table 18.--Hydrauljc and physical characteristics of cross section during discharge measurements,
Colorado River above Little Colorado River, 1983

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
07-11-83 1140 1 -~-=-~ 2,736.78 55,900 8,622 354 6.49 415 0.0 0.00
405 7.5 0.50
380 17.1 1.94
375 22.5 2.28
360 22.4 4.36
345 23.4 5.98
330 24.0 6.20
315 24.2 6.94
300 24.9 7.49
285 25.6 7.34
270 25.0 8.16
255 26.1 8.16
240 27.8 8.62
225 28.1 8.82
210 27.0 8.55
195 27.6 8.02
180 26.3 7.84
165 26.8 7.98
150 28.6 7.22
135 29.0 6.56
120 29.5 6.14
105 30.0 5.25
90 30.9 4.23
75 22.4 3.22
61 0.0 0.00
07-14-83 1035 2 12.0 2,737.58 57,600 8,975 358 6.42 415 0.0 0.00
405 9.8 0.00
390 17.7 1.52
375 24.5 2.61
360 23.8 3.98
345 23.8 6.24
335 24.3 6.64
325 24.1 6.84
315 25.3 6.92
305 25.2 7.82
295 27.0 8.16
285 26.6 7.78
275 26.6 8.02
265 27.4 8.07
255 27.6 8.92
245 27.6 7.78
235 29.6 8.62
225 29.7 8.26
215 27.9 8.53
205 28.4 8.28
1985 27.0 8.28
180 28.2 7.62
165 28.4 6.96
150 28.3 7.23
135 27.9 6.53
120 29.1 6.06
105 31.2 5.10
80 31.3 4.06
75 23.5 3.44
57 0.0 0.00
07-31-83 1805 3 12.0 2,733.58 39,800 6,905 352 5.76 413 0.0 0.00
405 4.5 0.49
390 12.0 1.18
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Colorado River above Little Colorado River,

1883~-Continued
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Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feot in width, in feet reforence Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feot second
07-31-83 1805 3 (Continued) 415 0.0 0.00
375 16.2 2.60
360 17.2 3.92
345 18.1 4.73
330 18.8 5.46
315 19.4 6.06
300 20.2 6.35
285 20.5 6.62
270 20.8 7.04
255 21.3 7.36
245 22.0 7.40
235 22.2 7.23
225 23.1 7.40
215 23.1 7.49
205 22.6 7.10
185 22.3 7.23
185 22.6 7.39
175 21.9 7.46
165 22.3 7.36
155 23.0 6.94
145 23.2 6.81
130 23.5 5.46
115 24.1 4.59
100 24.8 4,38
85 24.8 3.33
70 11.7 2.60
61 0.0 0.00
08-02-83 0915 4 12.0 2,732.98 35,600 6,457 342 5.51 409 0.0 0.00
400 6.5 0.66
380 11.7 1.32
370 15.5 3.01
360 16.8 3.50
340 17.5 4.98
330 17.8 4.96
315 18.5 5.70
300 18.1 6.29
285 19.6 6.28
270 19.9 6.74
255 20.9 6.69
240 21.5 7.05
230 21.8 6.96
220 21.4 7.38
210 21.3 6.86
200 20.6 7.23
180 21.5 7.00
180 21.2 6.77
170 20.6 6.67
160 21.6 6.88
150 21.8 6.54
140 21.7 5.46
125 22.3 5.12
110 22.8 4.41
85 24.4 3.58
80 18. 4 2.79
67 0.0 0.00
08-04-83 1050 5 11.0 2,732.78 35,100 6,372 340 5.51 409 0.0 0.00
400 5.7 0.86
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Table 19.--Hydraulic and physical characteristics of cross section during dischargze measurements,
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
08-04-83 1050 S (Continued) 385 12.6 1.40
3’0 15.6 2.489
355 16.0 3.78
340 16.9 5.00
325 17.4 5.30
305 18.2 6.22
290 18.7 6.29
280 18.0 6.48
270 18.5 6.35
260 20.5 6.80
250 20.5 6.55
240 21.1 6.55
230 21.5 6.96
220 21.3 7.26
210 21.4 6.96
200 21.0 7.00
190 21.3 7.10
180 20.9 6.76
170 20.3 6.98
160 21.5 6.58
150 22.0 6.60
140 21.3 5.87
125 22.7 5.30
110 23.1 4.39
95 23.6 3.46
80 19.6 2.68
70 10.0 2.12
69 0.0 0.00
08-06-83 1140 6 11.0 2,732.88 35,000 6,420 341 5.44 408 0.0 0.00
400 5.4 0.20
385 12.5 1.61
370 16.0 2.32
355 16.4 3.89
340 17.1 4.82
325 18.0 5.28
310 18.5 5.75
295 18.8 6.02
280 19.7 6.26
265 20.3 6.58
250 20.5 6.83
240 21.2 6.57
230 21.7 6.83
220 21.7 7.186
210 21.6 7.32
200 21.0 7.37
190 22.3 6.44
180 21.3 6.96
170 20.5 6.74
160 21.2 6.52
150 21.8 6.29
140 22.3 5.94
130 21.7 5.30
115 21.8 4.63
100 23.7 3.90
85 21.4 3.39
70 11.2 2.00
67 0.0 0.00
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River above Little Colorado River, 1883--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure-  temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
08-08-83 1140 7 ---=- 2,732.78 32,800 6,186 346 5.30 64 0.0 0.00
75 15.5 2.16
85 21.3 3.28
100 21.8 3.89
115 22.6 4.14
130 22.3 5.27
140 21.2 5.76
150 21.9 6.21
160 21.1 6.64
170 20.5 6.86
180 21.2 6.96
190 21.4 6.76
200 20.7 6.66
210 21.4 7.26
220 21.2 6.72
230 21.5 6.86
240 21.3 6.30
250 20.3 6.60
265 19.2 6.38
280 19.6 5.88
295 15.0 5.50
310 18.2 5.88
325 12.8 5.06
340 17.1 4.50
355 15.9 3.68
370 15.1 2.64
385 11.4 1.59
400 5.7 0.53
410 0.0 0.00
08-10-83 920 8 -==-= 2,732.93 37,000 6,697 246 5.52 410 0.0 0.00
400 4.8 0.76
385 13.1 1.90
370 16.6 2.92
355 17.2 3.86
340 18.5 4.32
325 19.1 5.00
310 19.6 5.84
295 20.1 6.48
280 20.5 6.17
265 21.0 6.74
250 21.6 6.31
240 21.7 6.62
230 22.2 7.00
220 22.4 7.13
210 22.7 7.26
200 22.3 6.81
180 22.2 6.73
180 22.0 6.92
170 21.5 7.04
160 22.4 6.64
150 23.2 6.64
140 22.89 6.08
130 23.0 5.57
115 22.8 5.06
100 23.2 4.12
85 22.6 3.14
70 10.3 2.31
64 0.0 0.00
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Table 19.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River above Little Colorado River, 1983--Continued
Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cublic Area, Top ity, right bank velocity,
sure-  temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet fest second in feet feet second
08-12-83 08905 9 ~----  2,730.41 26,800 5,975 340 4.48 402 0.0 0.00
385 10.5 1.45
370 14.3 2.50
355 15.5 2.88
340 16.5 3.64
325 16.9 4.32
310 17.3 4.89
295 18.2 5.41
280 18.3 5.16
265 18.7 5.20
250 19.7 5.25
240 20.0 5.68
230 20.3 5.71
220 20.5 5.76
210 20.6 6.08
200 20.1 6.00
190 20.9 5.58
180 19.5 5.64
170 19.5 5.62
160 19.9 5.81
150 21.2 5.01
140 20.8 4.88
130 21.1 4.28
115 21.0 3.40
100 21.2 2.99
85 20.3 1.94
70 8.2 1.48
62 0.0 0.00
08-14-83 1010 10 g 2,730.10 27,800 5,866 340 4.74 404 0.0 0.00
385 10.3 1.46
370 14.5 2.50
355 15.3 3.08
340 16.0 4.02
325 16.5 4.75
310 17.0 5.40
295 17.2 5.20
280 17.9 5.25
265 18.5 5.62
250 19.1 5.73
240 19.7 5.88
230 20.1 6.20
220 20.3 6.24
210 20.3 6.02
200 19.8 5.78
180 19.8 65.08
180 19.6 6.286
170 19.3 5.82
160 19.9 5.96
150 20.5 5.23
140 20.1 5.34
130 20.8 4.67
115 21.1 3.83
100 21.3 3.10
85 20.4 2.03
64 0.0 0.00
08-30-83 1200 16 ——— 2,730.10 26,300 5,870 346 4.48 409 0.0 .00

395 5.5 2.08
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Table 19.--Bydraulic and physical characteristics of cross section during discharge measurements,
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
08-30-83 1200 16 (Continued) 380 12.5 1.80
365 14.4 2.52
350 14.9 3.30
335 16.1 4.12
320 16.5 4,34
305 17.1 4,28
290 17.5 5.20
275 17.9 4.96
260 18.6 5.27
245 19.5 5.56
230 21.0 5.94
215 20.3 6.00
200 18.5 6.00
185 19.3 5.88
170 18.1 5.74
155 19.6 5.46
140 20.9 4.61
125 20.6 3.99
110 20.6 3.14
85 20.7 3.04
80 18.4 1.90
63 0.0 0.00
098-01-83 1400 17 --== 2,730.72 27,300 5,810 347 4.69 410 0.0 0.00
385 11.0 1.50
370 14.0 2.44
355 14.7 3.58
340 15.4 3.94
325 16.2 4.70
310 16.8 5.41
285 17.1 5.54
280 17.7 5.74
270 18.4 5.16
255 19.0 5.52
245 18.3 5.41
230 20.4 6.06
220 20.0 6.24
210 20.3 6.06
200 20.3 6.28
180 19.3 5.78
175 19.1 4.80
160 20.0 5.96
145 20.0 5.26
130 20.9 4.46
110 20.9 3.84
80 20.4 2.27
63 0.0 0.00
09-03-83 1340 i8 --=-= 2,730.61 27,100 5,684 345 4.76 408 0.0 0.00
380 12.4 2.20
360 14.6 3.12
345 15.1 3.70
330 15.8 4,42
315 16.1 4.73
300 16.3 5.00
285 17.4 5.70
275 17.7 5.21
260 18.4 6.41
250 18.2 5.64
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Table 19.--Hydraulic and physical characteristics of cross sectjion during discharge measurements,
Colorado River above Little Colorado River, 1883--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
09-03-83 1340 18 (Continued) 235 19.7 5.91
225 19.8 5.98
215 20.2 6.38
205 19.6 6.04
195 19.7 6.10
185 19.3 5.88
175 19.4 5.76
165 19.8 5.66
150 20.3 5.24
135 19.9 4.52
115 21.1 3.74
95 21.0 2.83
63 0.0 0.00
09-05-83 1020 19 ----  2,730.64 25,400 5,804 344 4.30 65 0.0 0.00
80 16.7 2.49
100 21.2 2.72
115 21.5 2.94
130 21.5 4.50
145 20.8 5.14
160 19.6 5.27
175 18.4 5.63
180 19.7 5.68
205 20.6 6.02
220 20.5 5.46
235 20.2 5.52
250 19.2 5.18
265 17.8 4.96
280 17.7 3.92
295 17.6 3.86
310 17.86 5.04
325 16.3 4.32
340 16.1 3.84
360 15.3 2.80
380 12.3 1.14
409 0.0 0.00
09-07-83 1500 20 --=-= 2,730.74 27,900 5,908 350 4.73 410 0.0 0.00
395 5.9 0.90
380 12.4 2.06
365 14.5 3.10
350 15.4 3.46
335 16.0 3.82
320 15.8 4.61
305 17.0 5.05
280 17.6 5.41
275 18.3 5.46
260 18.7 5.80
245 19.9 5.86
230 20.4 5.96
215 20.2 6.00
200 19.9 6.44
185 19.8 6.31
170 19.0 5.68
155 20.3 5.86
140 20.6 &4.72
125 21.1 &.40
110 20.8 3.77
95 20.9 3.24
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Table 19.--Hydraulic _and physjcal characteristics of cross sectjon durjng discharge measurements,
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc-~ from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feest
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feeot foet second in feet foet second
09-07-83 1500 20 (Continued) 80 6.8 i.89
70 8.4 1.54
60 0.0 0.00
09-09-83 1100 21 ---- 2,730.60 26,100 5,840 350 LR Y 410 0.0 0.00
395 6.4 0.83
380 12.8 1.84
365 14.7 2.44
350 15.2 3.18
335 15.8 4.03
320 16.8 4.4l
305 17.0 5.51
290 17.2 5.30
275 17.7 5.24
260 8.8 5.46
245 18.3 5.74
230 20.1 5.53
215 20.0 5.82
200 19.4 5.88
185 19.6 5.53
170 19.0 5.68
155 19.6 5.186
140 19.8 4.75
125 19.9 3.98
110 20.0 3.38
95 20.6 3.10
80 16.6 1.82
60 0.0 0.00
09-13-83 1130 22 12.0 2,730.50 26,200 5,860 349 4.47 408 0.0 0.00
395 5.9 0.75
380 12.4 1.74
365 14.3 2.32
350 15.0 3.32
335 15.8 4.16
320 16.3 4.46
305 16.6 4.78
290 17.1 5.52
275 18.0 5.06
260 18.6 5.36
245 19.1 5.68
230 19.8 5.60
215 20.0 6.08
200 19.4 5.90
185 19.4 5.90
170 18.1 5.94
155 20.1 5.56
140 20.4 4.84
125 20.9 3.98
110 21.0 3.00
g5 20.9 2.59
80 17.8 2.00
60 0.0 0.00
09-15-83 1050 23 11.5 2,730.75 26,700 5,920 350 4.51 410 0.0 0.00
395 6.4 0.63
380 12.9 1.64
365 14.6 2.46
350 15.4 3.50
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Table 18.--Hydraulic and physical characteristics of cross saction during discharge measurements,
Colorado River above Little Colorado Rivar, 1983--Continuad

Values in cross saction Valuas at individual varticals
Dis- Mean Distanca
charga, veloc- from Mean
Mea- Watar in cubic Area, Top ity, right bank velocity,
sura- temper-  Gaga feot in width, in faet refarence Depth, in feat
mant ature, haight, per square in per point, in per
Date Time number in °C  in faet second foot feat second in feet foot second
09-15-83 1050 23 (Continued) 335 15.8 4.06
320 16.0 4.50
305 16.9 5.04
280 17.5 5.30
275 18.8 5.69
260 18.0 5.58
245 19.3 5.47
230 20.0 6.00
215 20.0 6.00
200 19.8 6.21
185 18.5 5.94
170 18.3 5.94
155 20.5 5.22
140 20.1 4.79
125 20.5 3.82
110 20.6 3.14
95 21.0 2.52
80 17.5 1.82
60 0.0 0.00
09-17-83 1525 24 12.0 2,730.62 27,100 5,910 344 4.58 404 0.0 0.00
380 8.0 0.94
375 13.2 1.97
360 14.9 2.61
345 15.4 3.50
330 15.8 4.41
315 16.4 4,92
300 17.2 5.46
285 17.7 5.62
270 18.3 5.10
255 18.8 5.94
240 18.6 5.70
225 20.2 5.62
210 20.4 5.69
185 19.5 6.14
180 19.5 6.38
165 18.5 5.58
150 20.4 5.52
135 21.0 4.46
120 21.6 3.80
105 20.6 3.38
90 20.8 2.40
75 14.7 1.82
60 0.0 0.00
09-19-83 1140 25 12.0 2,730.61 26,200 5,750 348 4.56 408 0.0 0.00
390 8.4 0.96
360 14.3 3.14
330 15.9 4.42
315 16.8 4.78
300 16.8 4.64
290 17.6 4.81
280 17.6 5.52
270 18.1 5.45
260 18.7 5.62
250 18.0 5.40
240 19.2 5.53
230 20.0 5.88
220 19.7 6.08
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Table 18.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River above Little Colorado River, 1983--Continued

Values in cross aection Values at individual verticals
Dis~ Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure-  temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second foeet feot second in feet feet second
09-19-83 1140 25 (Cont inued) 210 19.6 6.21
200 19.1 5.94
190 19.3 5.94
180 19.4 5.93
170 19.2 5.87
160 19.6 5.50
150 20.4 5.24
140 20.3 5.14
130 20.7 &.22
120 20.8 3.83
100 21.5 2.54
70 8.6 1.16
60 0.0 0.00
09-21-83 1125 26 11.0 2,730.53 25,800 5,780 349 4. 46 409 0.0 0.00
390 8.9 1.20
360 14.8 2.68
330 15.8 4.22
315 16.8 4,88
300 16.9 4.92
290 17.4 5.05
280 17.6 5.52
270 17.8 5.25
260 18.7 5.36
250 19.1 5.58
240 19.3 5.70
230 19.7 5.62
220 19.8 5.18
210 20.0 5.81
200 19.3 5.63
190 19.3 5.94
180 19.4 5.88
170 19.2 5.80
160 19.2 5.45
150 20.3 5.11
140 20.3 4.53
125 20.5 4.07
110 20.8 3.32
90 20.6 2.20
60 0.0 0.00
09-23-83 1550 27 11.0 2,730.54 25,500 5,770 348 4,42 408 0.0 0.00
390 8.6 1.15
360 14.7 2.90
330 15.9 4.27
315 16.3 4.56
300 16.7 5.15
290 17.1 5.10
280 17.2 5.46
270 18.7 5.34
260 18.4 5.51
250 18.8 5.41
240 19.2 5.39
230 19.6 4 .96
220 19.8 5.94
210 20.1 5.93
200 19.4 5.93
190 19.5 5.40
180 19.5 5.54



114

Table 19.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis-~ Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feeat in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feoet second
09-23-83 1550 27 (Continued) 170 18.8 5.68
160 19.8 5.51
150 20.3 5.46
140 20.1 4,53
125 21.1 3.73
110 20.4 2.99
90 20.4 2.36
70 7.9 1.22
60 0.0 0.00
10-05-83 1615 32 11.0 2,731.16 25,700 5,996 345 4.28 409 0.0 0.00
390 8.8 1.12
370 13.8 2.29
350 16.2 3.17
330 16.2 4.08
310 17.0 4.47
295 17.5 4 .56
280 17.9 4.56
265 18.3 5.20
250 19.4 5.35
235 20.5 5.62
220 20.5 5.57
205 20.4 5.62
180 20.0 5.28
175 19.9 5.36
160 20.0 5.59
145 20.8 &.47
130 21.2 4.24
115 21.4 3.31
100 22.5 2.83
80 19.0 2.43
64 0.0 0.00
10-10-83 1040 33 11.5 2,730.82 26,800 5,851 347 4.58 408 0.0 0.00
380 8.9 1.22
370 13.8 2.16
350 14.9 3.42
330 15.8 4.26
315 16.7 4.74
300 16.7 5.46
285 17.7 4.86
270 17.7 5.68
255 18.6 5.74
245 18.9 5.46
235 19.5 5.81
225 20.6 6.16
215 19.5 6.28
205 19.5 6.14
195 19.5 5.88
185 19.2 5.94
175 19.3 6.06
160 20.0 5.68
145 20.3 5.00
130 20.8 4.07
115 21.0 3.72
100 21.6 2.99
80 18.2 2.06
62 0.0 0.00
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Table 19.--Hydraulic and physical characteristics of cross section durjng dischargze measurements,
Colorado River above Little Colorado Rive 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure-  temper-  Gage faet in width, 4in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
10-12-83 1115 34 11,0 2,728.88 23,700 5,531 345 4.29 407 0.0 0.00
3680 7.8 1.20
370 13.3 2.18
350 14.2 3.21
330 15.2 4.04
315 15.6 4.76
300 16.2 4,80
285 16.7 4.74
270 17.3 5.21
255 17.7 5.30
245 18.4 5.25
235 18.8 5.57
225 19.2 5.41
215 18.6 5.80
205 18.7 5.76
185 18.7 5.45
185 18.4 5.46
175 18.0 5.31
160 18.7 5.30
145 18.5 4.56
130 18.7 4.41
115 20.0 3.01
100 20.1 2.86
80 16.3 1.81
62 0.0 0.00
10-14-83 1115 35 12.0 2,730.16 24,500 5,656 346 4.33 408 0.0 0.00
380 8.0 1.13
370 13.5 2.18
350 14.4 3.39
330 15.5 3.99
315 16.2 4.66
300 16.6 4.86
285 17.0 4,86
270 17.7 5.14
255 18.4 5.36
245 18.4 5.29
235 18.8 5.47
225 19.3 5.80
215 19.3 5.94
205 18.4 5.74
185 18.2 5.69
185 18.8 5.56
175 18.8 5.74
160 19.2 5.14
145 18.8 4,64
130 20.2 4.01
115 20.2 3.10
100 20.6 2.92
80 16.4 1.68
62 0.0 0.00
10-18-83 1615 36 12.0 2,729.92 23,800 5,508 341 4.31 408 0.0 0.00
390 7.4 0.98
370 13.1 1.86
350 14.1 3.38
330 15.3 4.13
320 15.7 3.94
300 16.4 4. 74
290 17.0 4,78



116

Table 19.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River above Little Colorado River, 1883--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage foot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet  second in feet feet second
10-18-83 1650 36 (Continued) 270 17.2 5.00
260 17.8 4.96
245 18.5 5.30
235 18.8 5.58
225 19.1 5.68
215 19.0 5.46
205 19.1 5.74
185 19.0 5.68
185 18.5 5.60
170 18.4 5.76
160 19.1 5.20
140 19.3 4.72
130 18.7 3.96
110 19.8 3.21
100 20.3 2.89
80 15.8 1.81
67 0.0 0.00
10-20-83 1155 37 12.0 2,730.29 25,500 5,642 342 4.53 408 0.0 0.00
390 8.4 1.18
370 13.6 2.58
350 14.5 3.38
330 15.5 4.56
315 16.2 4.73
300 16.4 4.96
285 17.1 4 .84
270 17.7 5.40
255 18.4 4.96
240 19.0 5.15
230 19.5 5.88
215 19.3 6.14
205 19.5 5.94
195 19.4 5.76
185 18.0 5.80
175 19.3 5.70
165 18.7 5.94
155 18.7 5.51
140 20.0 4.84
130 20.1 4.37
110 20.3 3.24
100 20.3 2.81
80 16.1 2.04
66 0.0 0.00
10-22-83 1550 38 12.0 2,729.91 23,200 5,567 342 4.17 408 0.0 0.00
390 8.3 1.23
370 13.4 1.96
3s0 14.3 3.03
330 15.3 4.02
315 16.1 4.47
300 16.6 5.08
285 16.8 5.02
270 17.7 5.06
255 18.0 4.76
240 18.8 5.02
230 19.2 5.51
215 18.7 5.62
205 19.3 5.39
185 18.8 5.57
185 18.4 5.68
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Table 19.-~-Hydraulic and physical characteristics of cross section during discharge measurements
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feot in width, in feest reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
10-22-83 1550 38 (Continued) 175 18.4 5.27
165 18.3 5.41
155 19.6 4.68
140 18.0 4.26
130 20.0 3.68
110 20.5 2.71
100 20.6 2.83
80 15.7 1.52
66 0.0 0.00
10~24-83 1150 39 11,5 2,730.88 26,200 5,821 343 4.49 408 0.0 0.00
380 9.1 1.26
370 13.5 2.20
350 14.8 3.28
330 16.0 4.42
315 16.6 4.72
300 17.3 4.985
285 17.7 4.85
270 18.1 5.47
255 18.6 5.47
240 18.3 5.81
230 20.1 6.20
220 20.1 6.06
210 20.3 6.00
200 18.5 6.00
180 18.5 5.94
180 18.3 6.02
165 19.7 5.94
155 20.4 5.01
140 20.1 4.67
130 21.0 3.82
110 21.3 3.08
100 20.4 2.58
80 17.6 1.81
66 0.0 0.00
10-26-83 1540 40 23,800 2,629.92 5,527 342 4.30 12.0 408 0.0 0.00
390 7.8 1.19
370 12.9 2.28
350 14.3 3.13
330 15.3 4.00
315 15.6 4.83
300 16.0 4.78
285 17.1 4.78
275 17.0 5.00
260 18.0 5.20
250 18.0 5.46
235 18.2 5.41
225 18.3 5.88
215 19.0 5.80
205 18.1 5.70
185 18.8 5.57
185 18.4 5.62
175 18.9 5.30
160 18.0 5.36
150 19.6 4.76
135 19.9 3.82
120 20.0 3.25
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Table 18.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River sbove Little Colorado River

983-~Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage foet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
10-26-83 1540 40 (Continued) 105 20.0 2.92
85 19.3 2.11
66 0.0 0.00
10-28-83 1525 41 12.0 2,730.72 28,700 5,841 343 4.58 409 0.0 0.00
390 8.8 1.06
370 14.0 2.42
350 15.3 3.34
330 15.9 4.18
315 16.4 5.04
300 17.1 5.42
285 17.5 5.39
270 18.6 4.82
260 18.7 5.22
245 19.3 5.74
235 20.0 5.81
225 20.1 6.14
215 20.2 6.14
205 19.9 6.06
185 19.6 5.78
185 19.0 5.87
175 19.1 5.88
160 20.1 5.69
150 20.5 5.40
135 21.0 4.56
120 21.5 3.94
105 21.1 3.14
85 20.2 1.88
66 0.0 0.00
11-01-83 1125 42 12.0 2,730.60 26,000 5,714 344 4.55 410 0.0 0.00
380 8.9 1.13
370 14.0 2.56
350 14.9 3.34
330 16.0 4.47
315 16.4 4.85
300 17.0 5.06
285 17.3 5.10
275 17.8 5.10
260 18.7 5.15
250 18.8 5.33
235 19.5 5.76
225 20.0 6.08
215 19.7 6.06
205 20.0 5.70
185 19.5 5.94
185 19.4 5.83
175 19.0 5.61
165 19.0 5.68
150 20.0 5.40
140 20.0 4.90
125 21.0 4.28
110 20.2 3.47
90 19.9 2.18
80 16.3 1.82
66 0.0 0.00
11-06-83 1555 43 12.0 2,730.28 24,500 5,620 339 4,36 69 0.0 0.00
90 20.5 2.32
110 20.6 3.36
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Table 19.--Hydraulic and physical characteristics of cross section during discharge measuremerts,
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feet second in feet feet second
11-06-83 1555 43 (Continued) 125 20.3 3.98
140 19.8 4.58
155 19.9 5.25
170 19.0 5.62
185 18.3 5.83
200 19.4 5.42
215 20.0 5.76
230 18.6 5.63
245 18.1 5.01
260 18.4 5.30
275 17.5 5.36
290 17.8 4.78
305 16.5 4.78
320 16.3 4.16
335 15.2 3.53
350 13.0 2.86
370 13.8 2.00
390 8.9 0.98
408 0.0 0.00
11-08-83 1210 b4 11.0 2,730.02 24,300 5,644 338 4.31 407 0.0 0.00
390 9.0 1.06
370 13.4 2.24
355 14.1 2.82
340 15.0 3.76
325 15.5 4. 46
310 16.6 4.68
295 17.1 4,74
280 17.4 4.82
265 17.5 5.20
250 18.5 5.10
235 19.2 5.53
220 19.6 5.58
205 19.6 5.88
190 18.9 5.62
175 19.1 5.68
160 19.4 5.63
145 18.89 4.71
130 20.1 3.90
115 20.3 3.23
100 20.4 2.54
80 17.4 1.55
69 0.0 0.00
11-11-83 1145 45 11.5 2,729.83 24,100 5,586 338 4.32 69 0.0 0.00
80 17.2 1.80
100 20.3 2.94
115 20.1 3.42
130 20.2 3.88
145 18.8 4.83
160 18.0 5.27
175 18.2 5.83
180 18.1 5.27
205 18.7 5.68
220 19.6 5.40
235 18.8 5.74
250 18.4 5.00
265 17.6 4.98
280 17.0 5.10
295 16.6 5.20
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Table 18.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River above Little Colorado River, 1883--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in fest reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feat second in feet feot second
11-11-83 1145 45 (Continued) 310 16.1 b, 62
325 15.5 4.13
340 15.0 3.55
355 14.2 2.83
370 13.1 1.98
380 7.7 1.06
407 0.0 0.00
11-13-83 1305 46 11.5 2,730.00 24,000 5,592 340 4.30 409 0.0 0.00
390 7.7 1.18
370 13.5 2.08
355 14.4 2.83
340 15.1 3.72
325 15.8 4.12
310 16.4 4. .56
295 16.8 4,82
280 17.2 5.10
265 17.6 5.05
250 18.4 4. 86
235 19.1 5.56
220 19.4 5.80
205 19.5 5.68
190 19.1 5.74
175 18.6 5.57
160 18.9 5.486
145 19.7 4.78
130 20.0 4.02
115 20.2 3.17
100 20.5 2.34
80 16.4 1.94
69 0.0 0.00
11-15-83 1150 47 11.0 2,729.38 21,400 5,410 338 3.95 407 0.0 0.00
390 7.6 1.11
370 12.8 2.02
355 13.5 2.68
340 14.8 3.57
325 15.1 3.68
310 15.5 & 46
295 16.0 5.08
280 16.3 4.92
265 17.1 4.56
250 17.7 4.82
235 18.6 4.84
220 18.4 5.46
205 18.7 5.36
190 18.4 5.34
175 18.3 5.00
160 18.7 4.96
145 19.3 &4 .66
130 19.5 3.76
115 19.6 2.99
100 20.1 2.47
80 17.0 1.57
69 0.0 0.00
11-19-83 1325 48 11.5 2,729.84 23,600 5,600 338 4.21 407 0.0 0.00
390 9.0 1.01
370 13.1 2.15
355 14.2 3.02
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Table 19.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second foet feeot second in feet foet second
11-19-83 1325 48 (Continued)) 340 14.8 3.68
325 15.4 4,12
310 16.3 4.72
295 16.7 5.00
280 17.2 4.76
265 17.3 5.06
250 18.2 5.20
235 18.9 4. 86
220 19.4 5.53
205 i9.0 5.42
190 19.8 5.24
175 18.6 5.40
160 18.2 5.30
145 20.0 4.31
130 20.0 3.80
115 20.5 3.38
100 20.4 2.80
80 17.3 2.06
69 0.0 0.00
11-21-83 1250 49 11.5 2,730.02 24,100 5,640 338 4,28 407 0.0 0.00
390 8.6 1.14
370 13.1 2.18
355 14 .8 2.76
340 15.4 3.54
325 15.9 4,32
310 16.4 4.32
295 16.9 4,87
280 17.1 4.92
265 17.7 4.95
250 18.5 5.22
235 19.4 5.52
220 20.0 5.36
205 19.6 5.53
180 19.2 5.18
175 18.7 5.86
160 19.1 5.46
145 19.9 4.92
130 20.5 3.82
115 20.8 3.28
100 20.5 2.65
80 16.5 2.04
69 0.0 0.00
11-23-83 1130 50 11.0 2,729.98 24,100 5,600 338 4.30 407 0.0 0.00
390 8.1 0.94
370 12.9 2.10
355 14.5 2.90
340 15.0 3.43
325 15.7 3.86
310 16.4 4.34
295 16.6 4.84
280 17.3 4.92
265 17.7 5.34
250 18.4 5.42
235 19.4 5.38
220 19.7 5.74
205 19.6 5.86
190 18.8 5.32
175 18.7 5.40
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Table 19.--Hydraulic and physical characteristics of cross section during discharge measurements
Colorado River above Little Colorado River, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Ares, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feot second
11-23-83 1130 50 (Continued) 160 19.7 5.30
145 19.9 4.73
130 20.2 4.22
115 20.5 3.44
100 20.1 2.51
80 16.2 2.04
69 0.0 0.00
12-02-83 1340 51 13.0 2,729.87 24,000 5,495 343 4.36 406 0.0 0.00
380 11.4 1.96
350 14.2 3.61
330 14.9 3.97
315 15.8 4.36
300 16.1 4.86
285 16.6 5.00
270 17.3 5.02
255 17.8 5.30
240 18.1 5.68
225 19.1 5.75
210 18.6 5.86
195 18.0 5.40
180 18.5 5.35
165 18.4 4.76
150 19.2 4.84
135 19.7 4.32
120 20.2 4.01
105 20.0 3.02
80 17.0 1.84
63 0.0 0.00
12-04-83 1315 52 13.0 2,792.96 23,400 5,420 343 4.32 406 0.0 0.00
380 11.3 1.75
350 14.5 2.94
330 13.3 4.22
315 15.7 4.74
300 16.2 4.72
285 16.4 4.94
270 17.0 5.00
260 17.4 5.30
245 18.1 5.51
235 18.7 5.46
220 19.1 5.81
210 18.7 5.80
195 18.4 5.60
185 17.6 5.93
170 18.1 5.40
160 18.8 5.14
145 18.8 5.06
130 19.5 3.39
115 19.8 3.24
100 19.6 2.64
80 16.0 1.75
63 0.0 0.00
12-06-83 1220 53 11.0 2,730.00 23,700 5,476 343 4.33 406 0.0 0.00
380 11.4 1.76
350 14.3 3.18
330 15.2 4.08
315 15.4 4.51
300 16.2 4.78
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Teble 18.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River above Little Colorado River, }1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feot second in feet feoat second
12-06-83 1220 53 (Continued) 285 16.4 4.81
270 17.1 4.90
260 17.7 5.24
245 17.8 5.57
235 18.7 5.10
220 19.1 5.30
210 19.1 5.75
195 18.6 5.74
185 18.4 5.63
170 18.4 5.46
160 18.6 5.46
145 19.1 5.10
130 19.6 3.98
115 20.1 3.52
100 19.8 2.47
80 15.8 1.86
63 0.0 0.00
12-08-83 1150 54 12.5 2,730.08 23,800 5,461 343 4.38 406 0.0 0.00
380 11.4 1.64
350 13.7 3.22
330 15.2 4.22
315 15.9 4.36
300 16.1 4.86
285 16.7 5.14
270 17.2 4.95
260 17.7 5.15
245 17.8 5.25
235 18.7 5.46
220 18.8 5.87
210 18.6 5.93
185 18.1 5.74
185 18.5 5.46
170 18.0 5.47
160 18.8 5.62
145 19.8 6.87
130 19.2 4.26
115 20.3 3.32
100 20.0 2.74
80 15.6 1.77
63 0.0 0.00
12-10-83 1105 55 12.0 2,729.98 23,800 5,481 343 4.34 406 0.0 0.00
380 11.4 1.51
350 14.3 3.20
330 15.1 4.08
315 15.6 4.18
300 15.9 4.82
285 16.2 §.74
270 17.0 5.30
260 17.5 5.30
245 18.4 5.46
235 18.6 5.47
220 19.0 5.61
210 18.9 6.00
195 18.5 5.74
185 18.3 5.70
170 18.3 5.87
160 18.5 5.16
145 19.7 4.92
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Table 19.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,

Colorado River above Little Colorado River, 1883--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Tep ity, right bank velocity,
sure-  temper-  Gage foet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feot second
12-10-83 1105 55 (Continued) 130 19.3 4.08
115 20.3 3.20
100 20.2 2.45
80 15.9 2.13
63 0.0 0.00
12-12-83 1150 56 12.5 2,730.08 24,600 5,545 343 4.43 406 0.0 0.00
380 12.4 2.30
350 14.8 3.55
330 15.4 4.18
315 15.6 4.60
300 15.8 4.70
285 16.5 4.92
270 17.3 5.24
260 17.4 5.60
245 18.0 5.30
235 18.7 5.74
220 18.3 5.74
210 18.7 6.06
195 18.7 5.54
185 18.0 5.58
170 18.4 5.53
160 18.7 5.26
145 19.8 5.08
130 19.7 4.02
115 20.3 3.28
100 20.2 2.40
80 16.0 2.15
63 0.0 0.00
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River near Grand Canyon, 1983

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc~ from Mean
Mea-~ Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
06-08-83 1315 813 10.5 19.43 48,700 6,800 300 7.16 395 0.0 0.00
380 23.0 4.16
365 21.9 5.93
350 21.7 6.70
335 22.3 7.20
320 21.8 7.28
305 21.2 7.88
290 21.5 7.64
275 23.7 7.40
260 28.9 7.59
245 29.1 7.72
230 22.2 7.51
215 22.0 8.82
200 22 .4 8.80
185 23.3 8.80
170 25.2 8.02
155 27.1 7.54
140 28.6 7.19
125 23.1 5.87
110 14.6 5.06
100 12.5 -1.22
85 0.0 0.00
06-16-83 1645 914 ——-- 21.41 57,600 7,653 300 7.52 395 0.0 0.00
390 21.1 4.10
375 24 .4 5.02
360 24.8 6.35
345 24.9 7.19
330 23.9 7.88
315 24.5 8.92
300 23.6 8.89
285 24.3 8.47
270 25.8 8.90
255 26.7 9.10
240 26.6 9.81
225 29.0 7.15
210 28.8 8.01
185 29.1 7.60
180 3.2 7.02
160 32.8 6.90
150 31.3 8.16
135 27.9 71.25
120 21.8 6.17
105 14.1 2.48
95 0.0 0.00
06-17-83 1155 915 12.5 21.03 59,700 7,580 300 7.88 385 0.0 0.00
385 25.4 4.14
370 25.1 5.33
355 24.7 6.80
340 25.6 6.72
330 24.8 7.60
320 24 4 7.91
310 23.6 B.44
300 24.2 8.72
290 25.7 7.84
280 26.8 8.44
270 28.8 8.52
260 30.1 8.53



126

Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River near Grand Canyon,

1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet

ment. ature, height, per square in per point, in per

Date Time number in °C  in feet second feet feot second in feet feet second

06-17-83 1155 915 (Continued) 250 29.7 9.00

240 27.8 9.30

230 27.8 9.16

220 26.4 9.46

210 26.5 9.50

200 27.0 9.26

190 27.4 9.10

180 28.0 8.46

170 28.6 8.72

160 30.0 9.18

150 29.9 8.70

140 29.1 7.46

130 25.7 6.96

115 17.7 6.76

100 15.3 1.77

95 0.0 0.00

06-18-83 1045 916 11.5 20.90 62,300 7,880 300 7.89 385 0.0 0.00

380 25.1 4.03

375 23.7 4.87

360 25.2 7.18

350 25.4 7.20

340 24.2 7.74

330 24.7 7.44

320 24.8 8.00

310 24 .4 8.25

300 25.2 8.16

290 27.6 8.16

280 27.7 8.40

270 30.2 8.00

260 29.6 8.82

250 30.7 8.44

240 29.7 8.78

230 32.6 8.44

220 31.9 8.85

210 31.6 8.95

200 28.4 9.68

180 27.8 9.58

180 27.8 9.46

170 28.6 8.39

160 30.0 8.82

150 23.0 8.24

140 29.6 7.91

130 26.6 6.55

115 17.8 6.62

100 12.0 0.90

95 0.0 0.00

06-24-83 1115 917 12.0 22.05 70,000 8,830 300 7.84 385 0.0 0.00

390 30.5 2,74

375 31.5 4.67

360 31.2 6.82

350 30.0 6.81

340 30.7 7.38

330 30.6 8.24

320 23.8 8.43

310 29.0 9.07

300 29.2 9.16

290 29.4 8.98
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Table 20.--Hydraulic and physical characteristics of cross section durjng discharge measurements,

Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feot in width, in feest reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet  second in feet feot second
06-24-83 1115 917 (Continued) 280 29.6 9.02
270 30.9 8.42
260 31.6 7.62
250 32.9 9.33
240 33.0 8.82
230 33.4 9.28
220 33.6 8.72
210 33.2 9.56
200 30.9 9.46
190 32.0 9.58
180 32.4 9.00
170 34.1 8.62
160 33.8 8.62
150 33.7 7.62
140 31.5 7.40
130 28.3 6.74
115 20.2 6.46
100 14.8 1.04
95 0.0 0.00
06-25-83 1045 918 === 21.94 71,500 8,990 300 7.95 395 0.0 0.00
390 31.7 3.48
375 31.2 5.63
360 30.0 6.98
350 30.3 7.39
340 30.2 7.56
330 30.2 7.64
320 30.4 8.24
310 30.8 9.00
300 31.6 8.56
290 29.0 9.46
280 28.6 8.79
270 31.8 9.28
260 32.0 9.46
250 30.9 9.486
240 30.1 9.30
230 37.6 8.25
220 33.3 8.98
210 34.5 8.69
200 32.8 8.64
180 32.8 8.72
180 34.3 8.43
170 35.0 8.72
160 34.7 8.16
150 35.1 7.84
140 32.1 1.48
130 28.0 6.55
115 20.0 6.32
100 15.0 1.73
95 0.0 0.00
06-30-83 1515 919 —--- 24.65 83,700 9,690 313 8.64 400 0.0 0.00
390 27.4 2.03
380 33.0 2.50
370 29.9 6.42
360 31.8 9,40
350 31.9 8.71
335 31.8 8.95
320 32.8 8.52
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Table 20.--Bydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
chargs, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feeot second in feet feet second
06-30-83 1515 919 (Continued) 305 34.5 9.26
290 33.7 8.58
275 32.6 10.02
260 34.0 10.17
245 34.0 10.24
230 34.2 10.38
215 34.5 9.66
200 34.4 10.26
185 35.0 8.03
170 36.4 9.58
155 37.6 9.16
140 33.1 8.10
125 28.9 6.87
110 20.0 7.68
100 17.6 4.08
87 0.0 0.00
07-02-83 1050 920 13.8 24.54 83,800 9,700 308 8.64 398 0.0 0.00
380 25.0 3.53
380 33.3 4.73
370 32.2 6.68
360 32.0 7.78
345 32.4 7.62
330 31.7 8.82
315 31.8 8.08
300 33.3 9.48
285 33.4 9.46
270 32.7 9.89
255 34.0 8.50
240 34.3 10.24
225 35.3 10.24
210 35.1 8.50
1985 35.2 9.69
180 36.5 9.26
165 36.8 9.42
150 37.6 8.46
135 33.6 8.04
120 27.3 6.20
110 18.7 7.72
100 17.3 3.77
80 0.0 0.00
07-07-83 1110 821 13.5 22.87 71,300 8,920 305 7.99 385 0.0 0.00
380 31.8 4.02
370 30.5 6.60
360 30.5 7.36
350 30.6 7.70
340 30.2 7.78
330 29.9 8.16
320 30.4 8.07
310 30.5 8.54
300 30.7 8.16
290 30.8 8.62
280 31.1 8.98
270 30.5 8.82
260 32.6 9.39
250 31.6 9.46
240 32.0 8.18

230 32.3 9.18
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Table 20.--Bydraulic and physical characteristics of cross sectjon during discharge maasurements,
Colorado River near Grand Canyon, 1983--Continued

Valuas in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, 1in feet refarence Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feot feet second in feat feet second
07-07-83 1110 921 (Continued) 220 31.9 8.72
210 32.8 9.18
200 32.6 8.80
190 34.5 7.84
180 35.3 8.82
170 34.7 8.34
160 35.2 7.82
150 33.2 8.08
140 31.3 7.82
130 28.4 6.77
120 24.4 6.50
110 17.6 6.50
100 16.1 4.00
95 0.0 0.00
07-09-83 1100 922 11.5 18.40 52,600 8,140 300 6.46 385 0.0 0.00
390 23.4 3.07
380 29.4 3.60
370 29.3 4.86
360 27.8 6.06
345 27.9 6.56
330 27.4 6.56
315 27.4 6.61
300 28.1 6.86
285 27.8 7.186
270 28.4 7.05
255 28.7 7.38
240 29.3 7.30
225 29.3 7.44
210 29.2 6.76
195 30.8 6.84
180 32.0 7.37
165 32.1 6.90
150 31.8 6.64
135 26.8 6.28
125 22.2 5.60
115 18.0 4.88
105 14.0 2.63
895 0.0 0.00
07-11-83 1715 923 ——-- 18.40 52,100 7,850 300 6.64 395 0.0 0.00
385 28.4 2.90
370 28.9 5.80
355 27.4 6.75
345 27.2 6.75
335 26.8 6.82
320 25.8 7.43
310 24.8 7.12
285 27.0 7.20
285 25.9 7.43
270 28.4 7.22
260 28.8 7.60
245 28.9 7.28
235 28.8 7.04
220 29.2 6.70
210 29.2 7.27
185 30.1 6.98
185 31.3 6.62
170 31.9 6.80
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Table 20.--Bydraulic and physical characteristics of cross sectjon durjng discharge measurements

Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feot feet second in feet feet second
07-11-83 1715 923 (Continued) 160 33.8 6.58
145 28.3 6.58
135 26.1 6.54
120 18.2 5.17
110 12.7 4. 40
85 0.0 0.00
07-13-83 1000 S24 ---- 20.03 57,000 8,380 300 6.80 395 0.0 0.00
385 28.5 3.20
370 30.5 5.00
360 29.2 6.12
345 28.3 6.96
335 27.5 6.86
320 28.5 7.88
310 30.0 7.34
295 30.0 7.28
285 28.5 7.43
270 30.5 7.78
260 30.5 7.70
245 30.0 7.60
235 29.6 7.56
220 31.1 7.54
210 30.9 7.19
185 32.5 7.49
185 32.4 7.20
170 33.7 7.44
160 33.8 6.98
145 30.9 6.04
135 26.8 5.57
120 20.4 5.38
110 14.6 5.01
85 0.0 0.00
07-14-83 1115 925 13.0 19.98 56,200 8,200 300 6.86 395 0.0 0.00
380 28.8 3.96
370 28.2 5.47
355 28.1 6.75
345 29.0 6.68
330 28.4 6.56
320 28.5 7.11
305 29.0 7.18
295 29.0 7.46
280 29.2 7.30
270 28.1 7.42
255 29.3 7.69
245 30.0 7.62
230 29.8 7.70
220 30.2 7.69
205 30.8 7.36
195 31.9 7.10
180 32.4 7.90
170 32.8 7.20
155 32.8 7.16
145 30.4 6.66
130 25.7 5.91
120 19.2 5.94
105 13.6 3.10
95 0.0 0.00
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge messurements,
Colorado River near Grand Canyon, 1983--Continued
Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
07-17-83 0930 926 13.0 20.12 54,800 8,230 300 6.65 395 0.0 0.00
380 28.5 3.33
370 29.3 5.32
355 29.0 6.60
345 29.0 6.89
330 28.5 6.75
320 28.3 6.76
305 28.2 7.22
295 29.0 6.84
280 28.8 7.60
270 29.0 7.68
255 28.7 7.78
245 30.0 7.43
230 30.4 7.70
220 3l.0 7.42
205 30.5 7.12
185 31.6 7.09
180 32.8 7.07
170 33.4 7.04
155 31.9 6.38
145 30.3 6.30
130 25.4 5.64
120 21.4 5.17
105 13.8 3.25
95 0.0 0.00
07-19-83 1000 927 13.0 18.92 48,700 7,900 300 6.26 395 0.0 0.00
380 28.0 3.33
370 28.5 4.68
355 27.5 6.14
345 27.0 6.44
330 27.3 6.54
320 27.0 6.26
305 27.8 6.62
295 28.3 7.05
280 28.5 6.72
270 28.2 7.69
255 28.7 7.14
245 28.4 7.27
230 28.9 7.27
220 29.0 7.07
205 29.1 6.46
195 30.1 6.72
180 31.0 6.90
170 31.7 6.68
155 31.4 6.24
145 29.7 5.68
130 24.1 5.26
120 20.4 5.22
105 11.4 2.46
95 0.0 0.00
07-21-83 1110 928 11.0 16.85 39,300 7,440 302 5.28 396 0.0 0.00
385 25.7 2.88
370 26.3 4.04
355 25.8 5.26
345 25.4 5.15
330 25.5 5.20
320 25.3 5.26
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Table 20.--Hydrauljc and physical characteristics of cross section during discharge measurements
Colorado River near Grand Canyon, 1883--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
07-21-83 1110 928 (Continued) 305 26.3 5.64
295 26.1 5.68
280 26.5 5.64
270 26.3 6.14
255 26.8 6.02
245 27.1 5.70
230 27.3 5.76
220 27.2 5.80
205 27.5 5.68
195 29.5 5.68
180 29.9 6.02
170 30.2 5.82
155 29.5 5.70
145 27.5 4,80
130 22.3 4.20
120 17.1 3.88
110 10.8 3.04
94 0.0 0.00
07-23-83 0915 929 10.5 16.86 39,100 7,380 300 5.31 395 0.0 0.00
385 25.9 2.94
370 26.4 3.87
360 25.7 5.46
345 25.8 5.58
335 25.0 5.63
320 25.8 5.58
310 26.0 5.30
295 26.4 5.64
285 25.3 5.84
270 26.4 5.75
260 25.9 5.88
245 26.2 5.90
235 26.9 6.00
220 27.8 5.76
210 27.9 5.94
195 28.4 5.57
185 29.4 5.41
170 30.2 5.46
160 30.4 5.84
145 27.3 4,90
135 23.7 4.56
120 15.7 4.22
110 11.5 3.17
95 0.0 0.00
07-25-83 1215 930 10.5 16.55 36,600 7,240 299 5.06 393 0.0 0.00
380 25.3 2.94
365 26.2 4.97
355 25.5 5.03
340 25.4 5.15
330 25.3 5.40
315 25.4 5.58
305 26.0 5.58
290 26.2 5.62
280 26.4 5.69
265 26.4 5.55
255 26.3 5.56
240 25.8 5.52
230 27.2 5.51
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Table 20.--Hydraulic and physical characteristics of cross section durjng discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

155 30.
145 27.
130 22.

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
07-25-83 1215 930 (Continued) 215 27.1 5.64
205 27 .4 5.46
190 28.4 5.51
180 29.2 5.30
165 29.6 4.76
155 29.3 4.63
140 25.8 4,28
130 21.6 4.26
115 14.1 2.90
94 0.0 0.00
07-27-83 1430 931 10.5 17.46 42,600 7,410 300 5.74 393 0.0 0.00
380 26.2 3.75
370 27.2 4.67
355 26.1 6.08
345 25.3 5.84
330 25.1 5.88
320 26.0 6.40
305 26.0 6.26
295 26.5 6.06
280 26.6 6.11
270 25.9 6.68
255 26.8 6.42
245 27.0 6.35
230 27.5 6.49
220 27.5 6.56
205 28.0 6.44
195 29.2 6.49
180 30.2 5.74
170 29.8 4.99
155 29.2 5.78
145 28.1 5.16
130 22.2 4.90
120 17.3 4.18
105 10.6 1.75
93 0.0 0.00
07-29-83 1030 932 11.0 17.16 41,300 7,510 301 5.50 395 0.0 0.00
380 26.8 2.72
370 26.1 4.38
355 26.4 5.47
345 26.3 5.58
330 25.9 5.34
320 25.9 5.82
305 26.6 6.48
295 26.8 5.92
280 26.8 6.16
270 26.5 6.36
255 26.9 6.26
245 27.1 6.00
230 27.5 6.24
220 27.6 6.16
205 28.0 6.00
195 29.6 6.06
180 30.1 5.68
170 29.7 5.74
0 5.
8 5.
6 &,
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,

Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Watar in cubic Area, Top ity, right bank velocity,
sure- tempar-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per peint, in per
Date Time number in °C in feet second feot feet  second in feet feot second
07-29-83 1030 932 (Continued) 120 17.8 4.24
105 11.2 .63
94 0.0 0.00
08-03-83 1415 933 11.0 15.91 34,600 6,960 300 4.97 395 0.0 0.00
380 25.7 2.52
370 25.4 3.14
355 24.7 5.20
345 24.2 5.27
330 24.1 5.14
320 24.2 5.46
305 24.6 5.64
285 24.6 5.30
280 24.7 5.58
270 24.9 5.30
255 24.9 5.58
245 24.9 5.40
230 25.6 5.68
220 25.7 5.69
205 25.6 5.60
195 26.8 5.30
180 28.1 5.40
170 27.9 5.70
155 28.3 4.70
145 25.8 4.76
130 20.7 4,11
120 16.0 3.42
105 9.4 1.43
95 0.0 0.00
08-07-83 1400 934 12.0 16.08 36,900 5,930 300 5.33 395 0.0 0.00
380 25.2 2.96
370 25.4 3.94
355 24.8 5.22
345 24.6 5.19
330 24.2 5.46
320 24.0 5.22
305 24.3 5.74
295 23.7 5.82
280 23.0 6.00
270 23.4 6.18
255 25.0 5.92
245 25.4 5.80
230 25.6 6.00
220 25.8 5.80
205 25.4 5.96
195 27.2 5.58
180 28.1 5.57
170 27.9 5.82
155 27.9 5.47
145 26.3 5.35
130 20.8 5.16
120 16.2 4.12
105 9.8 1.70
95 0.0 0.00
08-10-83 1030 935 ---- 16.04 36,000 6,960 300 5.17 395 0.0 0.00
380 25.3 2.17
370 25.5 3.14
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Table 20.--Hydraulic and physical characteristics of cross sectjon durjng discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Maan
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
08-10-83 1030 935 (Continued) 355 24.8 5.16
345 24.1 5.29
330 24.0 4.85
320 24.0 5.57
305 24.8 5.30
295 25.0 5.63
280 24.3 5.69
270 24.7 5.75
255 25.2 5.90
245 24.6 6.12
230 24 .4 6.23
220 24.6 6.12
205 26.0 5.91
195 27.6 5.52
180 28.7 5.57
170 28.6 5.71
155 28.2 5.35
145 26.2 4.77
130 20.5 &.46
120 15.8 &4.45
105 9.6 1.56
95 0.0 0.00
08-12-83 1015 936 ———- 13.54 25,100 6,000 300 4.19 395 0.0 0.00
380 22.3 1.05
370 22.5 3.19
355 21.6 4.32
345 20.8 4.19
330 21.1 4.27
320 20.5 4.51
305 21.5 4.50
295 20.8 4.62
280 20.4 4.59
270 21.3 &4.77
255 21.6 4.62
245 22.0 4.38
230 22.3 4.84
220 22.3 4.74
205 22.0 4.32
195 23.4 4.86
180 24.8 4.70
170 24.7 5.08
155 25.0 4.34
145 22.7 4.11
130 17.2 3.82
120 12.4 2.62
105 6.9 0.56
95 0.0 0.00
08-14-83 0930 937 ---- 13.38 24,700 5,830 295 4.20 390 6.0 0.00
380 22.2 1.42
365 21.6 3.15
355 21.5 3.28
340 20.7 4.37
330 20.8 4.31
315 21.1 4,24
305 20.8 4.67
280 19.86 4.92
280 20.6 4.56
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,

Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feot in width, 4in fest reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feat feat second in feet feat second
08-14-83 0930 937 (Continued) 265 21.6 4.98
255 21.8 4,44
240 22.0 4.83
220 23.1 4.79
215 22.3 5.09
205 22.7 4.96
190 23.8 4.76
180 24.6 4.44
165 25.0 4.46
155 25.2 4.65
140 20.0 3.68
130 17.2 3.87
105 11.0 1.48
105 4.8 0.68
95 0.0 0.00
08-16-83 0915 938 ---- 13.36 23,900 5,950 298 4.01 395 0.0 0.00
380 22.3 0.99
370 22.3 2.57
355 21.4 3.78
345 21.2 3.93
330 21.8 4.16
320 20.3 4.41
305 21.4 4.20
295 21.6 4.37
280 20.0 4.46
270 20.1 4.61
255 22.1 4.31
245 22.3 4.13
230 21.7 4.42
220 22.3 4.78
205 22.0 4.91
195 22.6 4.77
180 24.4 4.96
170 24.3 4,56
155 25.3 4.14
145 22.7 3.76
130 17.1 3.61
120 12.6 2.56
105 5.3 0.50
97 0.0 0.00
08-18-83 0920 938 -=-- 13.49 26,400 6,240 300 4,23 395 0.0 0.00
380 22.6 1.02
370 22.9 2.89
355 22.5 4.09
345 21.6 4.28
330 21.6 4.27
320 21.0 4.32
305 22.4 4.50
295 22.8 4.35
280 22.6 4.66
270 22.1 4.86
255 22.2 4,78
245 23.3 4.83
230 23.3 4.77
220 23.4 4.89
205 23.0 4.71
195 23.5 4.92
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Table 20.--Hydraulic and physical characteristics of cross section durjng discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
08-18-83 0920 839 (Continued) 180 25.8 4.90
170 25.6 5.22
155 26.5 4.48
145 24.0 3.60
130 18.0 3.72
120 12.8 2.71
105 6.0 1.24
95 0.0 0.00
08-20-83 0900 940 —--- 13.50 27,500 6,460 301 4.26 395 0.0 0.00
390 22.8 1.84
375 23.4 3.06
365 23.4 4.18
350 22.4 4.32
340 22.4 4.52
325 22.0 4.61
315 22.0 4.66
300 22.1 4.48
290 22.8 4.48
275 22.8 4.36
265 22.7 4.68
250 23.3 .74
240 23.3 4.66
225 22.7 5.08
215 23.8 4.84
200 24.2 4.53
180 25.0 4.67
175 26.1 4.78
165 26.0 4.92
150 26.2 3.89
140 22.1 3.99
125 14.7 3.71
115 10.9 1.48
100 4.8 0.22
94 0.0 0.00
08-23-83 0930 841 12.5 13.48 27,000 6,350 299 4.25 393 0.0 0.00
385 23.3 2.30
370 23.4 3.36
360 22.8 4.14
345 22.3 4.42
335 21.9 4.32
320 21.9 4.14
310 22.4 4.46
295 22.9 4.32
285 22.8 4.62
275 22.7 4.54
265 22.8 4 .66
255 23.0 4.84
245 23.4 4.70
235 22.9 4.88
225 23.2 4.73
215 23.4 4.92
205 24.1 4.60
195 24.5 4.46
185 25.4 4.84
170 25.8 4.59
165 25.9 4.79
155 26.3 4,41
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Valuas at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
08-23-83 0930 942 (Continued) 145 23.5 3.86
130 18.2 3.50
115 10.0 1.88
84 0.0 0.00
08-25-83 0800 942 13.0 13.48 27,200 6,260 297 4,35 395 0.0 0.00
380 22.8 2.52
365 23.0 4.04
355 22.4 4,14
340 22.3 4.43
330 21.9 4. 40
315 21.7 4.92
310 22.3 4,66
300 22.5 4.32
2890 22.7 4.47
280 23.0 4.67
270 22.8 4,82
260 22.4 4,88
250 23.0 4.98
240 23.1 4.98
230 23.3 4,70
220 23.8 4.54
210 23.3 4.53
200 24.2 5.08
190 25.3 4.73
180 25.8 4,96
170 26.1 4 .66
160 26.1 4.61
150 25.9 3.99
140 21.6 3.89
125 14.7 3.56
115 11.0 1.33
110 5.5 0.53
98 0.0 0.00
08-27-83 0840 943 ~--- 13.43 27,100 6,260 300 4,33 393 0.0 0.00
380 23.4 2.62
370 23.2 3.41
355 22.5 4.12
345 22.3 4.37
330 21.8 4,47
320 21.1 4.28
305 22.4 4.53
295 22.7 4.72
285 22.4 4.50
275 22.6 4.82
265 22.7 4.92
255 22.2 4.85
245 21.8 4,98
235 22.0 5.08
225 23.2 4.88
215 23.7 4.84
205 23.6 4.68
195 24.6 4.88
185 25.5 4.84
175 25.8 4.90
165 25.9 4.72
155 26.2 4,48
145 23.9 3.60
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second foot feet  second in feet feet second
08-27-83 0840 943 (Continued) 130 18.4 3.72
115 10.7 1.78
105 5.7 0.64
a3 0.0 0.00
08-29-83 1135 944 13.5 13.46 26,800 6,150 298 4.35 383 0.0 0.00
375 23.4 2.38
360 22.8 4,18
350 21.8 4.36
335 22.0 4,32
325 22.1 4.37
310 22.1 4.61
300 22.3 4.53
285 21.4 4.92
275 21.6 4,68
260 22.9 4.78
250 23.0 4.72
235 22.8 5.16
225 22.5 5.06
210 23.8 5.04
200 24.0 4,94
185 25.5 4.58
175 25.6 4.50
160 26.0 4.64
150 25.2 3.86
135 20.2 4.01
125 14.4 3.52
110 7.8 1.08
85 0.0 0.00
08-31-83 1545 845 12.5 13.44 26,900 6,180 298 4.34 393 0.0 0.00
380 23.3 3.17
365 21.6 4.12
355 21.0 4.04
340 22.3 4.40
330 21.5 4.56
315 22.0 4.66
305 22.3 4.61
280 22.8 4.53
280 22.6 4.47
265 22.7 4.92
255 23.0 4.74
240 23.0 4.46
230 22.6 5.20
220 23.6 4.86
210 23.8 4.61
200 24.1 4 .86
180 24.9 4.48
180 25.4 4.66
170 25.6 4.61
160 25.7 4,46
150 25.0 3.72
135 20.0 3.68
125 14.6 3.50
110 7.1 1.10
85 0.0 0.00
09-02-83 1100 846 13.0 13.42 26,700 6,230 298 4.29 383 0.0 0.00

380 23.2 2.07
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Table 20.--Hydraulic and physical characteristics of cross sectjon durjng discharge measurements,

Colorado River near Grand Canyon,

1883--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feot in width, in feet reference Depth, in feet

ment ature, height, per square in per point, in per

Date Time number in °C in feet second feet feet second in feet feet second

09-02-83 1100 946 (Continued) 365 22.8 4.31

355 22.2 4.04

340 22.1 4.46

330 21.8 4. 41

315 22.2 4.61

305 22.3 &4.42

230 21.8 4.28

280 22.0 4.61

265 22.7 4.86

255 22.9 4.78

240 23.3 4.86

230 23.2 4.80

220 23.4 4.73

210 23.7 4.92

200 24.0 4.92

180 25.2 4.08

180 25.9 4.78

170 25.2 4.84

160 25.9 4.53

150 25.4 3.82

135 20.2 3.86

125 14.6 3.50

110 7.6 1.17

a5 0.0 0.00

09-04-83 1125 947 13.0 13.24 26,500 6,200 298 4.28 393 0.0 0.00

380 22.86 2.186

365 22.0 3.74

355 22.3 4.26

340 21.8 4.46

330 21.8 4.61

315 21.6 4.52

305 22.5 4.56

230 22.7 &.50

280 22.6 4.47

265 22.7 4.72

255 22.4 4.86

240 22.9 4.56

230 23.4 4.96

220 23.0 4.96

210 23.8 &.73

200 23.89 4.70

190 24.8 &.52

180 25.8 4.61

170 25.2 4.60

160 25.8 4.32

150 24.9 4.10

135 20.1 3.82

125 14.3 3.36

110 8.1 1.03

95 0.0 0.00

09-06-83 1015 948 12.5 13.45 26,700 6,230 298 4.28 393 0.0 0.00

380 23.4 2.27

365 22.3 3.94

355 22.1 4.32

340 22.0 4.10

330 21.7 &.46

315 22.2 4.61
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure-  temper- Gage feeot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feoet second in feet feet second
09-06-83 1015 948 (Continued) 305 22.4 4.36
285 22.9 4,50
280 22.4 4.75
265 22.8 4.73
255 23.0 4.78
240 23.4 4.67
230 23.1 4.86
220 23.4 4.72
210 23.3 4,82
200 24,2 4,42
180 25.3 4 .80
180 26.0 4.34
170 25.4 4.70
160 25.6 4.686
150 25.8 3.87
135 18.8 4.07
125 14 .4 3.44
110 7.3 0.94
95 0.0 0.00
09-08-83 1240 949 13.0 13.50 26,300 6,150 297 4.28 390 0.0 0.00
375 22.3 3.1
365 22.7 3.84
350 22.3 4.08
340 22.3 3.98
325 22.3 4.36
315 22.1 4,27
300 22.7 4.786
290 21.9 4.56
275 22.6 4.56
265 22.7 4.67
250 22.86 4.71
240 23.4 4,72
225 23.4 4.84
215 24.0 4.50
200 24.1 4 .66
180 25.1 4.14
175 25.5 4,66
165 25.7 4.67
150 25.1 3.84
135 19.6 3.75
120 12. 4 3.04
93 0.0 0.00
09-10-83 1050 950 12.0 13.12 25,400 6,140 299 &.14 393 0.0 0.00
380 22.4 2.26
370 22.4 3.22
355 23.0 3.94
345 21.6 4.40
330 21.3 4,36
320 21.3 4.22
305 21.8 4.42
295 22.5 4.56
280 21.4 4.46
270 21.8 4.47
255 22.4 4.42
245 22.5 4.52
230 23.4 4.50
215 22.8 4.66
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper~ Gage feet in width, in feet reference Depth, in feet
ment. ature, height, per square in per peoint, in per
Date Time number in °C  in feet  second feot feet second in feet feot second
09-10-83 1050 950 (Continued) 205 23.3 4.50
190 25.1 4.61
180 25.8 4.46
165 25.7 4.36
155 25.6 3.83
130 17.9 3.80
110 6.9 1.11
94 0.0 0.00
09-12-83 0940 951 12.0 13.16 26,000 6,190 298 4.20 393 0.0 0.00
375 22.3 2.86
360 22.2 3.94
350 22.6 4,44
335 21.5 4.18
325 21.3 4.36
310 22.1 4.56
300 21.7 4.65
285 23.0 4.56
275 22.4 4.36
260 22.5 4.70
250 22.4 4.65
235 23.0 4.61
225 23.4 4,46
210 23.7 4.50
200 23.8 4.72
185 26.1 4.42
175 26.5 4.42
160 26.2 4.50
150 25.7 3.54
135 19.9 3.68
120 13.4 2.42
94 0.0 0.00
09-14-83 1500 952 13.0 12.85 24,800 5,960 299 4.17 393 0.0 0.00
370 22.5 3.33
360 21.7 3.99
345 21.3 4.22
335 20.9 4.27
320 20.5 4.26
310 21.4 4.50
295 21.5 4.56
285 21.2 4.52
270 21.8 §.52
260 22.2 4.56
245 22.4 4.56
235 22.3 4.24
220 23.1 4.52
210 22.2 4.50
195 24.3 4.53
185 25.2 4.32
170 25.2 4.50
160 25.4 4.27
145 22.8 3.5
135 19.1 3.64
120 13.7 2.40
94 0.0 0.00
09-18-83 1030 953 12.0 13.32 25,900 6,180 303 4.19 395 0.0 0.00
380 22.4 1.82
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Table 20.--Hydraulic and physical characteristics of cross section during discharge messurements,
Colorado River near Grand Canyon, 1883--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet

ment ature, height, per square in per point, in per

Date Time number in °C  in feet second feet feet second in feet feet second

09-18-83 1030 953 (Continued) 365 22.4 3.84

350 21.9 4 46

335 21.5 4.27

320 21.4 &.40

305 22.3 4 .60

290 22.3 4.56

275 22.6 4.67

260 21.8 4.82

245 20.4 4.56

230 22.9 4.72

215 22.9 4.61

200 24.0 4.53

190 24.8 4.56

180 25.4 4.62

170 25.3 4.62

160 25.5 4.50

150 25.0 3.66

135 20.2 3.72

120 13.0 2.38

92 0.0 0.00

09-20-83 1220 954 12.0 13.26 26,000 6,210 303 4.19 397 0.0 0.00

375 22.7 3.12

360 22.0 4.14

345 22.0 4.24

330 21.6 4.32

315 22.1 4.22

305 22.4 4.36

295 22.5 4.36

285 22.6 .42

275 22.5 4.37

265 22.5 4.41

255 22.8 4.28

245 22.9 4.52

235 22.9 4.76

225 23.0 4.62

215 23.4 4.92

205 23.8 4.58

1985 24.8 4.56

185 25.6 4.40

175 25.6 4.68

160 25.7 4. .46

145 23.4 3.77

130 18.0 3.74

115 10.4 1.38

94 0.0 0.00

09-22-83 1400 955 12.5 13.32 26,300 6,220 303 4,22 93 0.0 0.00

110 8.4 0.81

125 16.4 4.12

135 20.5 3.77

145 23.6 3.85

155 26.3 4 .64

165 25.9 4.78

175 25.8 4.86

185 25.6 4.26

195 24.8 4.25
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis~ Mean Distance
charge, veloc~ from Mean
Mea~ Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
09-22-83 1400 955 (Continued) 205 23.8 4.64
220 23.4 4,42
235 22.8 4.92
250 22.8 4.56
265 22.6 4.72
280 22.6 4.32
295 23.0 4,37
310 22 .4 4.20
325 22.0 4.40
340 21.7 4.22
355 22.2 4.04
370 23.1 3.06
396 0.0 0.00
09-24-83 1125 9586 12.5 13.71 27,900 6,360 300 4.39 394 0.0 0.00
380 23.2 2.36
365 23.1 4.18
350 22.6 4.40
335 22.2 4.867
320 21.8 4.50
305 23.0 4.83
290 23.3 4.59
275 23.2 4.78
265 22.9 4.78
255 22.4 4.84
245 22.4 4.84
235 22.9 4.70
225 23.8 4,72
215 24.3 5.04
205 24.0 4.89
195 25.2 4.81
185 25.7 4.78
175 26.3 4.72
160 26.4 4.79
145 24.0 3.76
130 18.4 3.61
115 11.1 1.98
9% 0.0 0.00
09-27-83 1635 957 13.0 13.31 27,100 6,280 300 4.31 398 0.0 0.00
380 23.4 2.45
365 23.0 3.94
350 22.3 4.36
335 21.5 4.57
320 21.8 4.56
305 22.4 4.58
290 22.0 4,52
275 22.7 4.66
260 22.4 4.74
250 22.9 4.78
240 22.8 4.56
230 22.6 4,92
220 23.3 4.78
210 23.2 4,88
200 23.5 4.92
190 24.5 4.68
180 25.8 4.48
170 25.9 4.61
160 25.7 4.66



145

Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorade River near Grand Canyon, 1382--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in feet second feet feet second in feet feet second
09-27-83 1635 957 (Continued) 150 24.6 4.26
135 20.7 3.99
120 13.7 2.44
105 4.7 0.42
98 0.0 0.00
09-29-83 1510 958 12.5 13.41 27,000 6,240 300 4.33 398 0.0 0.00
380 23.0 2.12
370 23.4 3.11
360 22.5 4.22
350 22.3 4.40
340 21.9 4.21
330 21.8 4,41
320 21.5 4.60
310 21.3 4.70
300 21.7 4,72
290 21.7 4 .66
280 21.3 4.86
270 21.3 5.02
255 23.0 4.62
240 23.0 4.94
225 23.2 4.94
210 22.5 4.78
185 24.8 4 .66
180 25.9 4.73
165 26.4 4.56
150 25.4 4.02
135 20.4 4,14
120 15.7 2.26
105 5.6 0.54
98 0.0 0.00
10-01-83 1045 959 13.0 14.65 30,400 6,600 306 4.61 398 c.0 0.00
380 23.9 2.66
365 23.4 4.27
350 22.7 4.88
335 22.7 4.70
320 22.9 4.86
305 22.0 5.01
290 23.8 4.84
280 23.7 5.16
270 23.7 4.984
260 23.89 4.94
250 24.2 5.32
240 24.0 5.30
230 24.3 4.83
220 24.1 5.36
210 23.4 5.14
200 24.6 5.34
190 25.2 5.01
180 26.6 4.92
170 26.8 5.14
160 26.5 4,92
150 26.3 6.22
135 22.7 3.96
120 14.4 3.17
105 8.0 0.721
92 0.0 0.00
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River near Grand Canyon,

1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, 4in feet reference Depth, in feet

ment ature, height, per square in per point, in per

Date Time number in °C in feet second feet feet second in feet feet second

10-03-83 1040 960 12.0 14.21 30,300 6,520 305 4.64 388 0.0 0.00

380 24,1 2.56

365 23.6 3.88

350 23.0 4.68

335 23.6 4.62

320 21.4 5.14

305 23.2 4.89

280 23.0 5.14

280 23.4 4.74

270 23.8 5.05

260 23.8 5.21

250 23.1 5.06

240 22.3 5.44

230 23.0 5.26

220 23.7 5.32

210 24.8 5.15

200 24.8 5.30

180 25.2 5.16

180 26.2 5.30

170 26.4 5.14

160 26.4 4.92

150 25.6 4.38

135 20.7 4.18

120 14.7 3.06

105 6.8 0.80

93 0.0 0.00

10-06-83 1540 961 12.0 13.62 28,140 6,300 300 4.47 398 0.0 0.00

380 23.7 2.48

365 22.0 4.22

350 22.3 4.51

33s 22.1 4.61

320 21.9 4.56

305 22.6 4.73

290 23.0 4.73

280 22.8 4. 84

270 22.9 4.73

260 23.1 4.92

250 23.3 5.21

240 22.9 5.16

230 22.2 5.15

220 23.0 5.00

210 22.9 4.95

200 23.0 5.14

180 23.6 4.76

180 25.7 5.02

170 25.6 5.08

160 26.1 4.59

150 25.1 4.10

135 20.7 3.96

120 14.1 2.78

105 6.2 0.41

98 0.0 0.00

10-08-83 1020 962 12.0 13.73 28,500 6,214 300 4.59 398 0.0 0.00

380 23.7 2.36

365 22.9 4.22

350 22.6 4.46

335 22.0 444
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,

Colorado River near Grand Canyon,

1883--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure-  temper- Gage feot in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per

Date Time number in °C  in feet second feoat feet second in feest feet second

10-08-83 1020 862 (Continued) 320 21.3 4.92

305 21.0 5.10

290 20.9 5.33

280 21.1 5.10

270 21.3 4.92

260 21.3 5.16

250 21.7 5.27

240 22.1 5.00

230 22.4 5.16

220 22.4 5.50

210 22.5 5.14

200 24.1 5.10

190 24 .4 5.04

180 25.6 4,92

170 26.0 5.08

160 26.3 4,98

150 24.9 4.36

135 20.5 3.82

120 14.0 2.98

105 6.5 0.72

98 0.0 0.00

10-10-83 0840 963 12.0 13.58 27,500 6,300 300 4.35 3898 0.0 0.00

380 23.2 2.18

365 22.8 4.03

350 22.5 4,18

335 21.6 4,31

320 21.5 4.23

305 22.7 4.61

290 22.9 4.58

280 22.8 4.74

270 23.0 4,96

260 22. 4 4.94

250 21.5 5.27

240 21.6 4.73

230 22.3 5.04

220 23.4 4.77

210 23.2 4.88

200 24.1 4,78

180 24.5 4.67

180 25.7 4.88

170 25.6 5.02

160 26.1 4,37

150 25.0 4.26

135 20.5 4.26

120 13.6 2.78

105 5.5 0.39

98 0.0 0.00

10-14~-83 1015 964 12,0 13.02 25,700 6,100 238 4.21 388 0.0 0.00

380 23.0 2.06

365 22.2 3.82

350 22.1 4.32

335 21.2 4.41

320 21.0 4.41

305 21.4 4.50

290 22.4 4.62

280 21.3 4.70

270 21.5 4 .66



148

Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Maa- Water in cubic Area, Top ity, right bank velocity,
sure-  temper-  Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
10-14-83 1015 964 (Continued) 260 22.2 4.52
250 21.1 4.86
240 21.0 4.73
230 21.8 4.68
220 23.6 4.66
210 23.6 4.75
200 23.2 4.75
190 23.4 4.53
180 25.2 4.86
170 25.2 4.56
160 25.7 4.22
150 24.2 3.84
135 20.0 3.72
120 13.4 2.26
100 0.0 0.00
10-17-83 0915 965 12.0 12.52 24,600 6,030 300 4.07 398 0.0 0.00
380 22.6 2.09
365 22.0 3.59
350 21.4 3.99
335 20.7 4.22
320 20.5 4.28
305 21.4 4.26
290 22.0 4.20
280 21.8 4.486
270 21.1 4,46
260 21.2 4.50
250 22.2 4.42
240 22.3 4.61
230 22.4 4.86
220 22.3 4.60
210 22.9 4.56
200 22.8 4.40
190 24.2 4.47
180 25.1 4,33
170 24.3 4.75
160 25.2 4.16
150 24.7 3.96
135 18.7 3.64
120 12.3 2.32
98 0.0 0.00
10-18-83 1020 966 12.0 12.54 24,000 5,930 294 4,04 393 0.0 0.00
380 22.0 2.36
365 21.6 3.90
350 20.9 3.71
335 20.8 4.27
320 21.2 3.97
310 20.6 4.26
300 21.8 4.18
290 20.6 4.21
280 21.4 4,32
270 21.7 4.56
260 21.3 4.56
250 21.2 4.56
240 20.7 4.41
230 21.9 4.80
220 22.4 4.36
210 22.8 4.40
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
10-19-83 1020 866 (Continued) 200 23.1 4.16
180 23.9 4.56
180 24.9 4,18
170 24.6 4.66
160 25.2 4.32
150 23.8 3.72
135 18.1 3.60
120 13.3 2.16
88 0.0 0.00
10-21-83 1030 967 12.0 12.58 24,300 5,980 294 4,06 393 0.0 0.00
380 22.7 2.32
365 21.9 3.61
350 21.4 4.18
335 20.8 4.32
320 21.3 4.32
310 20.6 4.32
300 21.7 4.22
290 21.4 4.32
280 21.7 &.24
270 21.8 4.32
260 21.2 4.56
250 21.2 4,46
240 22.0 4.66
230 22.4 b 42
220 22.8 &.32
210 23.0 4.32
200 23.3 4.20
190 23.9 4.50
180 24.7 4.50
170 24.8 4.61
160 25.2 4.32
150 24.0 3.72
135 19.8 3.63
120 12.1 2.04
99 0.0 0.00
10-23-83 1530 968 13.0 12.60 24,200 5,960 294 4.05 393 0.0 0.00
380 22.3 1.94
365 21.8 3.61
350 21.2 4.08
335 21.1 3.94
320 20.9 4.31
310 21.4 4.01
300 21.8 3.87
290 21.9 4.13
280 21.8 h.24
270 21.9 4.25
260 22.1 4.18
250 22.3 4.46
240 22.4 4,53
230 22.0 4.86
220 21.4 4,42
210 22.3 4.59
200 23.4 4.52
190 23.0 4.56
180 24,7 4.61
170 25.1 4.56
160 24.8 4.50
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis~- Mean Distance
charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, 4in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C  in fest second feot feot second in feet feot second
10-23-83 1530 968 (Continued) 150 24.0 3.96
135 19.4 3.94
120 11.9 1.98
99 0.0 0.00
10-27-83 1540 969 ---- 13.60 27,300 6,240 305 4.37 398 0.0 0.00
375 22.8 2.76
360 22.3 b.46
350 22.0 4.28
335 21.5 4.36
325 22.0 4_.46
310 22.1 4.28
300 22.5 4.66
285 23.1 4.77
275 22.0 4.77
260 21.9 5.27
250 23.1 4.89
235 23.5 4.68
225 23.5 4.65
210 24.0 5.04
200 22.8 5.14
185 24.5 4.68
175 25.3 4.66
165 26.0 4.66
155 25.6 4.37
145 23.4 3.60
130 18.1 4.22
110 9.2 1.13
93 0.0 0.00
10-29-83 1200 970 12.5 13.64 27,200 6,200 305 4,39 398 0.0 0.00
380 23.2 2.24
370 22.9 3.40
355 22.3 4.13
345 21.6 4 .40
330 20.9 4.72
320 20.7 4.88
305 22.5 4.68
295 22.2 4.78
280 22.2 4.68
270 22.6 4.72
255 22.6 4.92
245 21.9 4.86
230 21.7 5.16
220 22.5 5.16
205 23.0 4.86
195 23.9 4.86
180 25.2 4.76
170 25.5 4.98
155 25.5 4.61
145 23.6 3.91
130 18.0 3.77
115 10.2 1.46
93 0.0 0.00
10-31-83 1045 971 12.5 13.63 27,800 6,270 305 4.43 398 0.0 0.00
380 22.7 2.33
365 23.0 3.89
350 22.3 4.66
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River near Grand Canyon,

1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc- from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, in feet reference Depth, in feet

ment ature, height, per square  in per point, in per

Date Time number in °C  in feet second feet feet second in feet feet second

10-31-83 1045 971 (Continued) 340 21.6 4,46

325 21.7 4.61

315 22.4 4.80

300 22.5 4.67

280 22.5 4.89

275 22.5 4.74

265 22.6 4.81

250 22.8 4.76

240 23.2 4.72

225 23.0 4.47

215 23.5 4 .80

200 22.9 4.50

180 23.0 5.27

175 25.5 5.04

165 25.8 4.92

150 24 .4 4.18

140 21.8 4.02

125 16.1 3.40

83 0.0 0.00

11-07-83 1100 872 12.5 12.60 23,800 5,810 286 4.11 387 0.0 0.00

370 22.2 2.20

355 21.7 4.09

340 21.5 4.10

325 21.1 4.18

315 21.3 4.33

300 21.8 4.28

290 21.8 4. 46

275 21.5 4.38

265 22.3 4.25

255 22.3 4.56

245 21.5 4.36

235 22.0 4.35

225 22.6 4.56

215 22.6 4,42

205 22.2 4.67

185 23.5 4.61

185 24.1 4.37

175 24.3 4.50

165 25.1 4.52

155 24.8 4. 46

140 20.8 3.99

125 14.0 3.20

110 6.4 0.48

91 0.0 0.00

11-098-83 1505 973 11.5 12.64 24,200 5,770 292 4.19 387 0.0 0.00

370 22.3 3.44

355 21.5 4.05

340 21.4 4.18

325 21.2 4.32

315 21.7 4.18

300 20.9 4.56

280 20.8 4.56

275 20.4 4. 42

265 21,4 4.50

255 21.4 4,46

245 22.3 4.58

235 22.4 4.42
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,

Colorado River near Grand Canyon,

1983--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc= from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet

ment ature, height, per square in per point, in per

Date Time number in °C  in feet second feet feet second in feet feet second

11-09-83 1505 973 (Continued) 225 22.4 4.36

215 22.7 4,67

205 23.0 4.27

185 22.8 4.65

185 23.5 4.68

175 25.0 4.37

165 25.3 4. 41

155 24.9 4.08

140 20.3 4.06

125 13.8 3.064

110 6.4 0.80

95 0.0 0.00

11-13-83 1200 974 12.5 12.54 24,100 5,840 291 4.13 390 0.0 0.00

375 22.1 2.50

360 21.6 3.82

350 21.3 3.94

33s 20.5 4.15

325 20.9 4.26

310 21.2 4.36

300 21.5 4.02

285 21.8 4.61

275 21.5 .47

260 20.5 4.92

250 22.1 4.68

240 22.2 4.66

230 22.5 4.51

220 22.5 4,56

210 22.6 4.61

200 23.0 4.66

190 23.9 .32

180 24.5 4.65

170 25.0 4.37

160 25.3 4.32

150 24.2 3.64

135 18.2 3.63

120 12.0 2.14

99 0.0 0.00

11-16-83 1565 975 12.0 11.92 21,600 5,760 291 3.76 391 0.0 0.00

380 21.5 2.25

365 20.6 3.40

350 20.4 3.90

33s 20.4 3.90

320 21.0 4.08

305 20.5 4.01

290 21.5 4.03

280 20.8 4.20

270 20.2 4.18

260 20.0 3.99

250 21.5 3.93

240 21.2 3.98

230 21.6 4.26

220 22.7 3.96

210 21.3 4.02

200 22. 4 3.87

190 22.8 3.82

180 24.3 4.22

170 25.2 4.26
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,

Colorado River near Grand Canyon, 1883--Continued

Values in cross section

Values at individual verticals

Dis- Mean Distance

charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet referesnce Depth, in feet

ment ature, height, per square in per peoint, in per

Date Time number in °C in feet second feot foet second in feet feet second

11-16-83 1505 975 (Continued) 160 24.3 4.09

150 24.4 3.36

135 18.0 3.42

120 10.2 1.62

110 6.3 0.55

100 0.0 0.00

11-18-83 1555 976 12.0 12.03 21,800 5,860 281 3.71 391 0.0 0.00

380 21.9 1.82

365 21.2 3.51

350 20.8 3.72

335 20.2 3.70

320 20.9 3.82

305 21.2 3.83

230 20.3 4.02

280 21.0 3.87

270 21.6 4.26

260 21.7 4.09

250 21.5 4.18

240 20.8 4.18

230 21.2 4.36

220 22.5 3.83

210 22.2 3.98

200 22.9 4.18

190 23.7 3.96

180 24.5 4.27

170 24.2 4.22

160 24.9 4.02

150 23.7 3.61

135 18.6 3.38

120 13.2 1.46

110 7.0 0.84

100 0.0 0.00

11-20-83 0945 977 12.0 12.66 24,300 5,820 281 4.11 391 0.0 0.00

380 23.8 3.38

365 21.5 3.94

350 21.5 4.12

335 21.0 4.13

320 20.5 4.27

305 21.5 3.97

290 21.7 4.22

280 21.5 4.56

270 21.0 4.46

260 21.7 4.28

250 22.3 4.60

240 22.5 4.24

230 22.4 &4.40

220 23.0 4.51

210 23.0 4.53

200 23.0 4 .61

190 23.4 4. 48

180 25.0 4.36

170 25.4 4.46

160 24.7 4.18

150 24.2 3.62

135 17.8 3.68

120 10.4 1.89
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Table 20.--Hydraulic and physical characteristics of cross sectjon during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
charge, veloc~ from Mean
Mea- Water in cubic Area, Top ity, right bank velocity,
sure- temper-  Gage feet in width, {n feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feot second
11-20-83 0945 977 (Continued) 110 5.8 0.95
100 0.0 0.00
11-22-83 1430 978 11.0 12.38 23,500 5,880 292 3.99 391 0.0 0.00
380 22.2 2.20
365 21.6 3.44
350 21.2 4.10
335 20.8 3.98
320 21.2 4.22
305 21.6 4.28
290 21.4 4.13
280 21.8 4.06
270 21.4 4.36
260 21.0 4.40
250 20.8 4.61
240 20.7 4.67
230 20.7 4.59
220 21.3 4.76
210 21.8 4.80
200 22.8 4.22
190 23.4 4.47
180 24.3 4.09
170 24.7 4.42
160 24.9 4.46
150 24.3 3.58
135 19.2 3.51
120 13.8 1.70
110 6.5 0.91
99 g.0 0.00
12-01-83 1155 878 -—-- 12.56 23,500 5,720 285 4.10 94 0.0 0.00
115 9.5 1.01
130 17.5 3.68
145 23 .4 3.3
160 25.1 4,02
175 24.9 4.70
185 24.0 4,50
200 23.4 4.82
210 21.8 4.70
225 22.7 4,58
235 22.2 4.29
250 21.9 4.18
260 22.0 4.30
275 21.1 & 44
290 20.5 &.24
305 20.4 4.56
320 19.9 4,26
335 20.7 4.13
350 21.4 3.80
365 21.5 3.65
389 0.0 0.00
12-03-83 1140 980 13.0 12.28 23,100 5,750 295 4.00 94 0.0 0.00
115 9.0 0.96
135 18.6 3.39
150 23.8 3.41
160 25.2 4.27
175 24.8 4,56
185 24.2 4. 46
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Table 20.--Hydraulic and physical characteristics of cross section during discharge measurements,
Colorado River near Grand Canyon, 1983--Continued

Values in cross section Values at individual verticals
Dis- Mean Distance
chargse, veloc- from Mean
Mea-~ Water in cubic Area, Top ity, right bank velocity,
sure- temper- Gage feet in width, in feet reference Depth, in feet
ment ature, height, per square in per point, in per
Date Time number in °C in feet second feet feet second in feet feet second
12-03-83 1140 980 (Continued) 200 23.3 4. 46
210 21.7 h.42
225 21.5 4.61
235 22.3 4.66
250 21.6 4.37
260 20.7 4.28
275 21.1 4.32
285 21.3 4.37
300 21.4 4.32
310 21.3 4.01
325 20.7 4.26
335 20.1 3.97
350 21.1 3.90
370 22.2 2.93
389 0.0 0.00
12-06-83 1305 981 - 12.63 23,700 5,900 295 4.02 as9 0.0 0.00
375 22.3 2.05
365 21.5 3.59
350 21.3 4.14
340 21.3 3.92
325 20.8 4,18
315 21.8 3.98
300 21.9 4.08
290 20.8 4 42
275 20.9 4.53
265 22.2 4.42
250 22.3 4.37
240 22.0 4.47
225 22.8 4.50
215 23.0 4.61
200 22.0 b 46
190 22.8 4.58
175 24.8 4.66
165 25.1 h. 46
150 23.6 3.80
140 21.5 3.20
120 12.9 1.98
94 0.0 0.00
12~10-83 1305 982 12.5 12.52 23,800 5,720 295 4.16 94 0.0 0.00
115 9.0 1.18
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