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DATA FOR CALIBRATING UNSTEADY-FLOW SEDIMENT-TRANSPORT MODELS

EAST FORK RIVER, WYOMING, 1975

By Holly A. Mahoney, Edmund D. Andrews, William W. Emmett,

Luna B. Leopold, Robert H. Meade, Robert M. Myrick, and Carl F. Nordin

ABSTRACT

In 1975, data to calibrate a one-dimensional unsteady~flow and sediment-
transport routing model were collected on a reach of the East Fork Piver of
western Wyoming. The reach, 3.1 miles (5 kilometers) in length, was im-
mediately upstream from a previously established bedload sampling station.
Nineteen channel cross sections were sounded at regular intervals during the
spring-runoff period. Four stage recorders provided continuous records of
water-surface elevations. Samples of bed material at most of the cross
sections were obtained prior to high water. Streamflow and sediment-
discharge measurements were collected at four of the sections.

The physiography and hydrology of the contributing watersl'ed, the
study reach, and the equipment and techniques used in data collection are
described briefly. The bulk of the report is a presentation of data for the
several-week period of late May to early June 1975, for which concurrent
water discharge data, bedload transport and size data, and cross-section
depth measurements were collected. 1In addition, some data collected in 1973
and 1974 and before and after the calibration period in 1975 are included

for completeness.



INTRODUCTION

In 1975, data to calibrate a one-dimensional unsteady-flow and sediment-
transport model were collected on a reach of the East Fork River near
Boulder, Wyo. A bedload trap at the downstream end of the reach provided
accurate sediment-discharge measurements for the model calibration and
served as a control structure for both the stage-discharge relation ancd the
streambed elevation for the downstream boundary conditions of the model.
Leopold and Emmett (1976) describe the trap and bedload data collected
through 1975.

This report presents the basic data collected for the model calibration.
In addition, for completeness, some data collected before and after the
calibration period are included.

In the following section, the river and the drainage basin are described
briefly, and some background physiographic and hydrologic data are presented.
This is followed by a description of the study reach, the instrumentation,
and the data-collection procedures. Finally, the data are presented in

figures and tables.

PHYSIOGRAPHY AND HYDROLOGY

The East Fork River rises in the Wind River Range of Wyoming west of
the Continental Divide and east and south of the multiple summits of M-.
Bonneville (fig. 1). From a series of small alpine lakes and an elevation
of approximately 11,150 ft (3,399 m), the East Fork River descends more
than 4,000 ft (1,219 m) in 33 river mi (53 km) to the study reach covered
in this report. Downstream from the study reach, it continues another
30 mi (48 km) to its confluence with the New Fork River, tributary to the
Green River. The longitudinal profile of the East Fork River is shown in

2



- MY. BONNEVILLE

WYOMING

AREA

OF REPORY

GAGING STATION
EASY FORK NR. BIG SANDY

SECTION B-17
OF STUOY REACH

SECTION B-1

DRAINAGE BOUNDARY

km.

15

10

Mi,

10

--Watershed of the East Fork River upstream of the

study reach.

Figure 1.



figure 2. Along its course, the East Fork River traverses several distinct
geologic and topographic units and vegetation zones.

From its source to an elevation of apﬁroximately 8,000 ft (2,438 m),
the East Fork River flows southward and westward, draining the rugged
granitic and metamorphic terrain of the Wind River Range. From approxirate
elevations of 8,000 to 7,200 ft (2,438 to 2,195 m), the East Fork continues
southwestward across morainal debris deposited during episodes of Pleistocene
glaciation. These deposits abut the escarpment that bounds the mountains
on the southwest and marks the eastern edge of the Bridger Basin, a struc-
tural and topographic intermontane depression. Southwestward from the
distal margins of the moraines extends a succession of glacial-outwash
terraces. These terraces blanket semiconsolidated fluvial and lacustrine
sediments deposited during the Eocene epoch in the Bridger Basin (Moss,
1951; Holmes and Moss, 1955). Although several lower Tertiary formations
have been identified in the Basin, only the oldest of these, the Wasatcl
Formation, is exposed in the study area, where it underlies Quaternary
alluvial f111 and forms some of the high terraces.

Mean annual precipitation in the drainage basin ranges from 12 in
(.305 m) in the vicinity of the study reach to an estimated 48 in (1.22 m)
in the headwafers of the watershed (National Oceanographic and Atmospheric
Administration, 1974). Most of the precipitation occurs as snow. This can
be compared to a mean annual runoff of 17.3 in (.439 m) at the East Fork
River near Big Sandy gaging station, which 1s located approximately 14
river mi (22.5 km) upstream of the study area. In January, mean monthly

temperatures range from a minimum of —20°c and a maximum of -4°C at lower
elevations to an estimated minimum of -22°C and a maximum of ~7°C near the
mountain crest. Mean July temperatures vary from a 4°C minimum and a 27°C

4
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maximum at lower elevations to an estimated 2°C minimum and a 22°C maxirum
along the divide (National Oceanographic and Atmospheric Administration,
1974). Vegetative cover in the area reflects the changes in moisture,
temperature, and exposure that occur systematically from lower to higher
elevations. In the area from the study reach east to the Continental
Divide, Kiichler (1964) has delimited four vegetation types: Sagebrush
steppe, Douglas-fir forest, Western spruce-fir forest, and Alpine meadows
and barren. A large number of plant species are included, ranging from
desert shrubs, grasses and willows at lower elevations to alpine grasses,
sedges, and herbaceous species in the vicinity of the headwaters. More
detailed descriptions of the vegetative assemblages occurring in this part
of Wyoming are given by KUchler (1964) and Moss (1951).

A continuous stage recorder has been operated at the bedload project
for only 3 years. Consequently, neither flood-frequency nor flow-duration
relations can be computed directly for the study reach. However, the U.S.
Geological Survey gaging station on the East Fork River near Big Sandy
(fig.1l) has operated continuously since 1939. Flood-frequency and flow-
duration curves and a plot of mean monthly flow have been constructed using
data from this gage (figs. 3-5). The same type of plots constructed for
flow at the bedload trap would reflect contributions in discharge from
Muddy Creek. Muddy Creek's influence is discussed briefly later in the
text.

The major source of runoff is spring snowmelt in the mountains. Figure
5 indicates that the highest volume of flow occurs from May to July, and
that approximately 86 percent of the total annual flow is discharged during
this period. Continuous stage records collected at three stations in the
study reach indicate that during the period of spring runoff, a diurnal

6
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fluctuation in stage occurs. Typical daily flows are characterized by ¢
rising stage during the morning, a peak stage at mid-day, and a falling
stage during the afternoon (fig. 6). During the spring-runoff season,
discharge in the study reach reflects snowmelt in the mountains from the
previous day.

The study reach is approximately 3.1 mi (5 km) in length; its down-
stream limit coincides with the bedload trap established on the East Fork
River in 1973 and described by Leopold and Emmett (1976). Average topo-
graphic slope in the vicinity of the bedload trap is about 0.0007. Drainage
area for the river basin upstream from the bedload trap is 180 mi2 (466 km2).
About half of this area is drained by Muddy Creek, which joins the East
Fork River within the study reach about 2.5 mi (4 km) above the bedload
trap. Data collected by Andrews (personal communication) indicate Muddy
Creek peaks in late April or early May and contributes less than 5 percent
of the discharge recorded during the peak-flow period at the bedload trap.
This is attributable to the fact that Muddy Creek drains an area of low
rolling hills that, compared to the higher elevations drained by the East
Fork above the study reach, receives smaller amounts of annual precipita-

tion and has an earlier spring snowmelt runoff.

DATA COLLECTION

In late May of 1975, 19 channel cross sections were selected for study
upstream of the bedload trap. The sections represent typical conditiors
within the reach. Channel sections were marked with metal posts driver
into the ground shoreward from each bank. A bench mark for lateral ststion-
ing was established near the left bank of each section with a piece of
steel reinforcing bar driven into the ground in line with the section.

A staff gage installed at each section was referenced to mean sea level.

10
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A sketch of the reach (fig. 7) shows the locations of the cross sectioms.

Distances between cross sections and the elevation of zero gage height for
each section are listed in table 1.

Between May 29 and June 17, 1975, depth measurements were made at each
cross section on a regular (usually every other day) basis. Measuremerts
were made from a boat attached to a beaded cable stretched between the
section end points. The beaded cable enabled cross~channel positioning,
and depths were measured with a rod scribed at 0.l1-foot increments. Wherever
possible, visual observations were made of the bed material and bed form.
Gage heights were recorded for each section at time of measurement. Th=
data collected in this manner are presented in tables 2-20.

On days for which no cross-section measurements were made, staff-gage
readings were collected at the cross sections. These data are summarized
in table 2], Figures 8A and 8B show water-surface elevations plotted from
data collected on May 23 and June 15, 1975. These figures do not represent
instantaneous water-surface profiles, as the data have not been corrected
for changes in river stage corresponding to the time differences between
staff-gage readings at consecutive sections.

Stage recorders were installed at sections B~1, B-10, B-17, and the
Muddy Creek footbridge, which is approximately 2,060 ft (628 m) upstream
from B-6 on Muddy Creek (fig. 7). These provided continuous records of
stage at several points along the reach. Gage heights at half-hour inter-
vals are listed in tables 22-25. Discharge measurements at these same
four sections are summarized in tables 26-29. The discharge measurements
were made with a Price type AA current meter using techniques described by

Buchanan and Somers (1969). Rating curves for these four sections are

shown in figures 9-12.

12
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Streamwater samples for suspended-sediment concentration, conduc-
tivity, and turbidity analyses were collected with US DH-48 or D-49 samplers
in accordance with procedures discussed by Guy and Norman (1970). Analyses
for turbidity and specific conductance were carried out in laboratories
operated by the U.S. Geological Survey. Instantaneous temperature m=asure-
ments were made with a thermometer. Miscellaneous records of water tempera-
tures, suspended-sediment concentrations, and conductivities for the East
Fork River and Muddy Creek are compiled in tables 30 and 31,

Bed-material samples were collected on May 28, 1975, from most sections.
A visual assessment of variation in size of bed material was made, lateral
distribution by stationing across the channel of each type of bed material
was determined, and a composite sample of each bed-material type was col-
lected for size analysis. Samples were scooped from the top 0.2-0.4 ft
(.06-.12 m) of the bed with a cylindrical container 0.4 ft (.12 m) in
diameter and 0.6 ft (.18 m) high. Depths and velocities were low and the
bed was clearly visible, so if observable amounts of fine material washed
from the sampler as it was lifted to the water surface, the top few inches
of the sample were discarded. Sieve-size analyses of the bed-material
samples are presented in tables 32 and 33.

Tables 34, 35, and 36 summarize the measured bed-load transport
rates. Helley-Smith-type samplers (Helley and Smith, 1971) were used to
collect bedload samples at sections B-1, B47, and the Muddy Creek gecge.
Sampling techniques were comparable to those described by Emmett (1¢76),
who also discusses briefly the sampling efficiency of the Helley-Smith
sampler. A large number of additional bedload samples were collected at
B-17 with the conveyor-belt bedload trap. The bedload trap and bedload-
measurement techniques using the bedload trap are discussed by Leopcld and

19



Emmett (1976), and the data in tables 35 and 38 were extracted from tables

1 and 2 of their report. Size analyses of bedload samples are compiled in

tables 37-39.
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Table l.--Distances of cross sections from section B-1 and elevations

of zero gage heights

Distance downstream Elevation of
Cross section of cross section B-1 zero gage height
(ft) (ft above MSL)
A-1 — 189.0 7,084.094
B-1 (A-2) 0 7,083.892
A-3 951 7,082.444
B~2 1,175 7,082,818
B~3 2,054 ' 7,082.107
B-4 2,129 7.081.359
B-5E 2,516 7,081.070
B-5M 1) 7,080.519
B-6 2,779 7,080,748
B-7 3,773 7,079.742
B-8 5,893 7,078.526
B-9 6,880 7,078.307
B-10 8,091 7,077.387
B~11 9,075 7,076,516
B-12 10,804 7,075,499
B-13 11,850 7,074,957
B-14 13,645 7,073.711
B-15 14,875 7,072.620
B~16 15,846 7,071.776
B-17 (Bedload 16,280 7,071.139
Sampler)
Muddy Creek gage (2) 7,087.290

1 Cross section is on Muddy Creek approximately 255 ft upstream
of cross section B-6; see sketch map, figure &.

2 Cross sectlon apﬁroximately 2,060 ft upstream of cross section
B~6, see figure 8.
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