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Executive Summary

The Green River Discharge Monitoring Program was established in support of the Habitat Restoration
and Channel Monitoring Programs for the Recovery Implementation Program for Endangered Fishes of the Upper
Colorado River. The program that started in 1995 with the Mineral Bottom Gage project was extended in 1996
to include four addition gaging sites in the Green River. Originally, the level logger and staff gages in
Canyonlands were installed in conjunction with the Flooded Bottomlands project to support field research on
razorback sucker larval fish nursery habitat.

In 1996, additional level loggers and strip chart recorders were installed in Mitten Park, downstream of
the Yampa River confluence, at Quray Wildlife Refuge, downstream of the White River confluence and at
McPherson’s Ranch in Desolation Canyon. Combined with the USGS Jensen gage, Green River USGS gage and
the Canyonlands level logger, the Green River discharge was monitored approximately every 75 miles from the
confluence of the Yampa River to the confluence with the Colorado River. The purpose of the program was to
monitor the downstream progression of the seasonal high flow discharge hydrographs. The data base includes
river stage, temperature and discharge estimates on 15 minute, 30 minute or one hour intervals.

To determine the discharge, a rating curve must be established at each gaging site. The rating curve is
a power function regression relationship between the river discharge and the water surface elevation. This requires
a minimum of three discharge measurements and corresponding surveyed water surface elevations. At least five
discharge measurements have been made at each level logger site. When the level logger is installed, a reference
elevation must be established for succeeding water surface elevation surveys. —Preferably, the discharge
measurements are collected over a wide range of flow levels to establish a rating curve. The level loggers were
located at relatively stable channel cross sections so that a shift in the rating curve was not experienced. Two of
the level loggers experienced difficulties, the recorder at Mitten Park was removed by agency personnel to avoid
inundation of the recorder and the level logger pipe at Canyonlands shifted. The Canyonlands data was recovered
by applying a shift to the reference elevation.

A Fortran computer program called Logger was written to extract the pressure head data from the level
logger data base to compute instantaneous discharge from the incremental timestep water surface levels. The
discharges were then average to determine a daily discharge. The daily discharges from the five gaging sites were
plotted on a hydrograph together with the USGS Jensen and Green River discharges. The discharge release from
Flaming Gorge Dam was plotted with the hydrographs for comparison. The 1996 Flaming Gorge Dam flow was
a consistent block release for the duration of the spring runoff whose May 1 initial release coincided with
approximate start of the spring runoff as measured at Jensen.

The results showed that the rising limb of the hydrograph has some floodwave attenuation due to channel
and bank storage. Peak lag times are shown on both the rising and falling limbs of the hydrographs. The three
level loggers produced consistent results. The recorders at Mitten Park and Ouray performed poorly. Some
inconsistency is observed near the peak discharge for the Green River USGS gage.

This information will be vital to predict the timing and duration of flows that open backwater fish habitat,
flood larval fish bottomlands nursery habitat and maintain channel morphology. This discharge data will enhance
our ability to understand water and sediment movement throughout the Green River system. The discharge data
will be applied to calibrate the FLO-2D to route flows through the Green River system from Flaming Gorge Dam.
The effect on discharge from flow releases from Flaming Gorge will be predicted by the model in terms of timing,
duration and magnitude.
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1996 Green River Discharge Monitoring
Introduction

This 1996 Green River discharge monitoring program (Mineral Bottom Gage) was an
extension of the project initiated the previous year in Canyonlands National Monument at Queen
Anne Bottom. The level logger gaging station was established in the Canyonlands reach of the
Green River to suppoit the scientific research efforts of the Recovery Program for the Endangered
Fishes in the Upper Colorado River Basin. The level logger and accompanying staff gages were
used by the Flooded Bottomlands Program to assess stage-discharge relationships in Canyonlands.
The 1995 Flooded Bottomlands Program was a component of the Habitat Restoration Program and
encompassed river channel cross section surveys, topographic surveys of the floodplain and side
canyon bottomlands, discharge measurements and analysis of the river response to high flows.

The Green River Discharge Monitoring Program was expanded during the 1996 high flow
season to determine the flow hydrograph in various locations of the Green River system from the
confluence of the Yampa River to the confluence of the Colorado River. Level loggers were
installed at Mitten Park, Ouray National Wildlife Refuge, downstream of the White River, and
Desolation Canyon. The Canyonlands level logger was also reinstalled at Queen Anne Bottom.
Discharge measurements were collected to establish a rating curve for the level loggers. At each
level logger a cross section was surveyed during each discharge measurement. A survey bar and cap
was installed for replicating the cross section surveys. The cross section data, discharge
measurements and rating curves are available for use in other research programs.

Project Goals and Objectives

The long term project goal is to establish a greater understanding of the progression of the
seasonal high flow hydrograph in the Green River system in terms of peak discharge magnitude and
frequency, timing and duration. This hydrologic data base will support management decisions
regarding timing and duration of upstream flow releases. In addition, the data base will enable
quantification of flood wave attenuation, analysis of tributary inflow, identification of timing of the
opening backwater habitat, and prediction of nursery habitat floodability.

The project objectivés were to establish discharge monitoring sites at intervals of
approximately 75 miles in the Green River. In addition, discharge monitoring sites were selected
to accommodate the major tributary inflows. A further objective was to provide discharge
measurements with corresponding cross section surveys to support channel morphology
investigations and bottomland floodability assessments. The collection of discharge measurements
were made to establish rating curves for the level loggers. The resulting discharge hydrograph was
then compared with the USGS river gages at Jensen and Green River, Utah.



Site Descriptions

Site selection was based on accessibility, location with respect to other level loggers and
USGS gages in the Green River system and the apparent need for a discharge hydrograph. Relatively
stable cross sections sites were selected for the level loggers. Constrictions, alluvial channel
characteristics, sediment deposition and scour and potential hydraulic controls were all considered
during the site selection process. Each site was selected to reduce the unmonitored reaches to less
than 90 miles. Figure 1 shows the approximate locations of the level loggers and Ggen River
gaging stations with their corresponding distance in river miles upstream of the confluence of the
Colorado River. The major tributaries in the system are also shown on the figure. Prior to 1995, the
only available discharge data in the Green River downstream of the confluence with the Yampa
River was collected by the USGS gage stations at Jensen and Green River. These were the only two
stream gages in approximately 350 river miles with numerous intervening tributaries. The various
sites are described below. '

Mitten Park

) The level logger was installed downstream of the confluence of the Yampa and Green Rivers
in Mitten Park on river left. This site was a previous river gaging site for the Fish and Wildlife
Service which used a strip chart recorder and well to monitored the water surface elevation. The
channel is this reach is an alluvial bed upstream of the entrance to Whirlpool Canyon. The cross
section is located at slight channel constriction with a large rock outcropping along the right bank
providing the hydraulic control.

Jensen Gage

The Jensen is located at the bridge crossing the Green River just downstream of the Split
Mountain Campground in Dinosaur National Park. This gage has been in continuous operation since
1947. The discharge measured at this gage is essentially the flow through the downstream reach to
Ouray except for a few small ephemeral tributaries. This gage is located at a relatively stable cross
section with a cobble bed channel, but is subject to fluctuations in the rating curve. In 1996, stage
shifts were noted of +3.3 on April 18, +2.1 on April 30, +1.1 on May 16, +1.9 on May 21, and 0.0
on June 26 indicating a 3.3 ft variation of the stage discharge relationship from April 18 to June 26.

Ouray National Wildlife Refuge

A strip chart recorder was installed at the Ouray Wildlife Refuge in an existing monitoring
well near the near fish hatchery. This site has been monitored in the past for water surface elevations
and discharge. The discharge measured at this site represents the flow through the flooded
bottomland sites from Bonanza Bridge to the confluence with the Duchesne River. The river
channel at this location is relatively stable with a cobble bed on the right portion of the channel.
The channel is positioned on the far western extent of the floodplain against the river valley bluffs.
A level logger is recommended for this site in future years.
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Figure 1.. Green River Level Loggers and Major Tributories




Downstream of the White River (Below QOuray)

In the spring of 1996, a level logger was installed about 0.5 miles downstream gf the
confluence of the White and Green Rivers on the bedrock escarpment on the east side of g river.
This level logger will monitored the combined discharges of the White, Duchesne and Green Rivers.
The Duchesne confluence with the Green River is 1.5 miles upstream of the White and Green River
confluence. The level logger is located at beginning of a straight reach of river along the left
escarpment. The channel is stable at this slight channel constriction. The old USGS Ouray gage site
is downstream approximately one mile where the river contacts the bluff on the western side of the
valley.

Desolation Canyon

A level logger was established at McPherson Ranch in Desolation Canyon. This location
provided the only access to the river by vehicle from Sand Wash to Green River. It is approximately
86 miles downstream of the level logger near the White River and 40 miles upstream of the Green
River USGS gage. The level logger is less than one mile upstream of the McPherson Ranch ruins
on river left. This reach of river is series of boulder riffles and pools and the river width is controlled
in large part by canyon geology. There is very limited floodplain in most of Desolation Canyon.
The channel cross section at this site is very stable. The access to the gage by road requires about
a six hour drive from Vernal, Utah.

Green River Gage

The USGS gage at Green River has been in continuous operation since 1895 except for a few
years around the turn of the century. The gage is located just upstream of the Denver and Rio
Grande Railroad Bridge at Green River, Utah. Established in an alluvial reach of river, the gage site
is subject to some scour and deposition. In 1996, rating curve stage shifts were noted of +2.4 on
April 25, -0.23 on May 23, and 1.4 on June 25.

Canyonlands

As was previously discussed, a level logger was erected in Canyonlands at Queen Anne
Bottom in 1995 approximately 32.5 miles upstream of the confluence with the Colorado River. It
is approximately 88 miles downstream of the Green River USGS gage. The location of the level
logger was selected for the Canyonlands flooded bottomlands research involving the backwater
nursery habitat for the larval fish razorback sucker. The level logger was complimented with the
erection of a staff gage at Bonita Bend. The channel morphology is controlled in large part by the
canyon geology and the site is stable under a wide range of flows.



