ILH’? FLo Enq( neLf i\

Establishment of a Green River Gage in
Canyonlands National Park, Utah

1995-1996

FLO

- ENGINEERING
Inc

Civil & Water
Resources
Engineering

1608




Establishment of a Green River Gage in
Canyonlands National Park, Utah
1995-1996

Prepared for:

Recovery Program for the Endangered Fishes
of the Upper Colorado River

Channel Monitoring Program
Recovery Program Project No. 72

U. S. Fish and Wildlife Service
P.O. Box 25486
Denver Federal Center
Denver, CO 80225

Submitted by:

FLO Engineering, Inc.
P.O. Box 1659
410 South French Street
Breckenridge, CO 80424-1659
(970) 453-6394

January, 1997



Executive Summary

In 1995 and 1996, a level logger and staff gage were erected the vicinity of Bonita Bend of the
Green River to provide a researchers and scientists working in Canyonlands National Park with a means
of estimating the discharge on site. This equipment was initially installed in conjunction with the
Flooded Bottomlands project for the Habitat Restoration Program of the Recovery Program for the
Endangered Fishes of the Upper Colorado River. The discharge was monitored with level loggers,
recorders and equipment supplied by FWS Division of Water Resources. The flooded bottomlands
project field work was completed in September, 1995. The discharge data is reported as a hydrograph
and has been correlated with upstream level loggers and USGS gaging stations to assist Recovery
Program research in Canyonlands.

The level logger and staff gage were surveyed with respect to control benchmarks established for
the flooded bottomlands project. In 1995, the level logger was only in operation for 12 days. In 1996,
the level logger recorded a stage reading every 30 minutes from April 5 to July 24. Using a rating curve
developed with the discharge measurements over two high flow seasons, daily discharges were
estimated. A Fortran program was written to apply the rating curve to the level logger data and compute
a mean daily discharge from the recorded stage at the prescribed timesteps. The USGS Green River gage
station flows and the Desolation Canyon level logger flows were plotted comparison to Canyonlands
level logger discharges.

A companion report was prepared to assess and compare the discharge hydrographs throughout
the Green River system. The Canyonlands level logger was one of five level loggers or strip chart
recorders installed in 1996. Other level loggers were erected at Desolation Canyon, and downstream of
the White River. Strip chart recorders were in operation at Ouray National Wildlife Refuge and Mitten
Park. A plot is presented displaying all the estimated discharges along with the USGS gage data at
Jensen and Green River.
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Establishment of a Green River Gage in
Canyonlands National Park, Utah
1995-1996

Introduction

Biologists, engineers and scientists working in Canyonlands National Park requested that
a river gage be established in this reach of the Green River to support data collection related to
the Recovery Program for the Endangered Fishes in the Upper Colorado River Basin. The gage
will also support scientific efforts in the lower Green River related to flow hydrograph analyses.
River discharges throughout the Green River were monitored in 1996 and are compared with the
discharges estimated in Canyonlands. This data will be valuable to flow routing predictions in
the Green River system.

The initial establishment of the river gage was accomplished in conjunction with the 1995
flooded bottomlands data collection in the Anderson Bottom reach of the Green River in
Canyonlands National Park. The flooded bottomlands project encompassed river channel
surveys, topographic surveys of the floodplain and side canyon bottomlands, discharge
measurements and analysis of the river response to high flows which directly supported the
establishment and calibration of the river gage in this reach. This bottomlands investigation was
conducted as a component of the Habitat Restoration Program in the Recovery Program for the
Endangered Fishes of the Upper Colorado River Basin.

The staff gage was remains in place at Bonita Bend. The level logger was re-installed in
1996 on April 5 and was removed on July 24. It was in operation during the entire high flow
season. In 1995, the level logger operated only 12 days before being dislodged by high flows. A
FLO Engineering (1995a) report was prepared for the Canyonlands gage installation and
operation in 1995 entitled, “Establishment of a Green River Gage in Canyonlands National Park,
Utah.”

Project Goal

The goal of the project was to establish a discharge gaging station in the Canyonlands
reach of the Green River and to determine the discharge relationship between flows in
Canyonlands and the discharges reported at the upstream USGS gages and level loggers in the
Green River system. To accomplish this goal, a rating curve was developed for the Canyonlands
reach of the Green River. The project objectives included the erection of a staff gage, installation
of river stage monitoring equipment, survey and erection of permanent topographic benchmarks,
discharge measurements, cross section surveys and maintenance. The initial work to establish
the gaging station was conducted by the FLO Engineering field crews working on the flooded
bottomlands project.



Site Description

The original site proposed for the river gage was near the Mineral Bottom boat ramp just
upstream of the Canyonlands National Park boundary. The selected site was Queen Anne
Bottom near Bonita Bend, approximately 20 miles downstream. The reason for this site
selection was that the Recovery Program flooded bottomlands work being conducted in
Canyonlands was focused on this lower reach of river. The flooded bottomlands work was
conducted from river mile 25.3 to 34.2. In addition, the FLO Engineering field crew needed
access to the gage to record staff gage heights after discharge measurements. The selected
gaging site is an historic ferry cross section at Queen Anne Bottom (river mile 32.5). The
location of the gage is on the left bank on a bedrock outcrop where remanents of the ferry
crossing can be found (Figure 1). It is approximately 1 mile upstream of the Bonita Bend staff

gage.
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Figvure 1. Location of the Queen Anne Bottom Gage (from Baars, 1987)

2



Canyonlands Geology and River Geomorphology
Canyonlands Geology

The narrow canyon corridor in Canyonlands National Park confines the Green River to a
narrow floodplain and limits its migration across the canyon bottom. The canyon is a series of
entrenched meander bends that were superimposed on the underlying geologic formations (Photo
1). These incised meanders were inherited from an ancestral river that flowed across a mild-
sloped floodplain. The general location of the meanders and sinuosity of the reaches has not
been substantially altered during the incision process (Harden, 1990).

The geology of the Canyonlands reach of the Green River consists sedimentary rocks
exposed by numerous periods of plateau uplift and river down cutting. The stratigraphic record
is a series of alternating hard and soft formations forming mesas, buttes, cliffs and steep canyon
walls. The most prominent geological formation in Canyonlands is the thick reddish brown
sandstone cliffs of the Wingate Sandstone. At river mile 37, the top of the White Rim Sandstone
emerges at the river level and becomes the dominant formation in the study reach (Photo 1).
Underlying the White Rim Sandstone is the Organ Rock Shale, a soft reddish brown shale, which
begins at about river mile 32 near the location of the gage. A more complete discussion of the
canyon geology is presented in the FLO Engineering report (1995b).

River Geomorphology

Although primary a sand bed, the Green River in Canyonlands can not be considered an
alluvial stream with the freedom to adjust its channel geometry. The river’s numerous contacts
with the bedrock geology in this reach results in slope control, constrictions, ingrown bends into
the bedrock, and constraints on channel incision. The average river gradient is 1.22 ft per mile or
approximately 0.00023. The historic river channel had several wide reaches with active sand
bars which have become encroached with vegetation and attached to the river banks. In addition,
the floodplain terrace near the river is now densely vegetated with old tamarisk trees, willows
and other riparian vegetation that has cutoff access from the river to the upland vegetation zones.
Some of the floodplain bottoms such as Queen Anne, Anderson, and Valentine have a few old
cottonwoods or some small cottonwood stands. Most of the older sand bars, islands and terraces
have exceedingly dense vegetation. The floodplain terraces are hydrologically disconnected
from the river and the development of the floodplain has been static since about 1930 (FLO,
1995b).



Response to High Flows

Twenty-two cross sections were surveyed in the study reach as part of the flooded
bottomlands project by FLO Engineering (1995b). There are some cross sections that are wide
and shallow, but most of the river channel is relatively narrow and deep. The average channel
width is 560 ft. During the high flow season, most of the river cross sections scoured during the
rising limb and peak flow and then refilled on the recessional limb. Three surveys of the 22
cross sections in Canyonlands were conducted in 1995: Mid-April, mid-June and mid-
September. The cross section plots can be reviewed in FLO Engineering report (1995b). Out of
the 22 surveyed cross sections in the Canyonlands study reach, a total of 10 cross sections
experienced some fill, 5 cross sections displayed net scour and 7 cross sections were relatively
unchanged from spring to fall. The channel geometry in the study reaches adjusted to the
variable sediment load with thalweg shifts from one side of the river to the other, sand bar
development, thalweg scour to bedrock, and through variation in the cross section geometry.



