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position season _to season and year-to-year. . y 108°31'15" T~ Yampa River at Deerlodge Park. These changes could affect the physical form of the reach and may impact aquatic and riparian
the study reach is a USGS streamflow-gaging station, 09260050-Yampa RI\:EI’, omion I S~ T~ habitat in and downstream from Deerlodge Park
aLtJ [S)egrloiigg Pa;rg, Colorgg1o1. The drainage area at the station is 20,541 km 108°31°30 \\\ \\\\ The USGS, in cooperation with the Colorado Water Conservation Board, began a study in 2011 to characterize the 240
(US. Geological Survey, ) TS~ - current hydrodynamic and sediment-transport conditions for a 2-kilometer reach of the Yampa River in Deerlodge Park. Charac-
. . L J “~~| Dinosaur National Monument terization of channel conditions in the Deerlodge Park reach was completed through topographic surveying, grain-size analysis of 220
Hydrodynamic and Sediment Characterization \”’_/L/,_LL A streambed sediment, and characterization of streamflow properties. This characterization provides (1) a basis for comparisons of
Data collection began in Deerlodge Park on April 21, 2011, with the 140 MOFFAT COUNTY current stream functions (channel geometry, sediment transport, and stream hydraulics) to future conditions and (2) a dataset that 200
deployment of water-surface elevation data loggers (Onset Hobo Water Level . ST e can be used to assess channel response to streamflow alteration scenarios indicated from computer modeling of streamflow and
Data Logger-U20-001-01) at four rating locations along the riverbanks (rating Vernal N Deerlodge Park sediment-transport conditions. 180
locations 1-4, fig. 1) and a fifth location that is a U.S. Geological Survey This report presents the results of topographic surveying of a reach of the Yampa River in Dinosaur National Monument. 160
streamflow-gaging station (rating location 5, fig.1). One additional water-level The report contains a description of the data collection and analytical methods used to survey the reach and to develop datasets
data logger was deployed June 21, 2011, along the east riverbank at rating UINTAH COUNTY for water management. A bathymetric map of the reach is presented with plots of hydrodynamic conditions such as the stage- Semmbed 140
location 2a (fig. 1). Data collection continued for these water-level data S discharge relations, streambed grain-size information, and velocity and stream depth during the time of the survey. Data
loggers until base-flow conditions in August. During this period, repositioning S f collection began in Deerlodge Park on April 21, 2011, with characterization of water-surface elevations at multiple locations within 120
of the sensors occurred, as necessary, to maintain positions within the water N - the reach. Additional channel characterization occurred June 20-23, 2011, including (1) an assessment of velocity profiles along

column. Postprocessing of the elevation data was done to maintain a
consistent vertical datum over the entire deployment period. At some
locations this involved horizontal as well as vertical shifts in positioning, as
shown in figure 1 where data loggers at the rating locations occupy multiple
positions.

Standard techniques, as described in Rantz and others (1982), were
used to relate water-surface elevations to streamflow at the five rating
locations along the longitudinal flow path of the reach (fig. 2). Rating
locations 1-4 had the deployed data loggers, and rating location 5 was at the
USGS streamflow-gaging station. Seasonal shifts in the relation are apparent
within the reach following peak snowmelt-runoff conditions and are likely the
result of topographic changes of the channel. These changes are most
evident in rating locations 1-3 and show patterns where the water-surface
elevations are lower on the rising limb than the recession limb of the
snowmelt-runoff period for the same streamflows. The progression of
water-surface elevations through time at each location produces a counter-
clockwise loop beginning at lower water-surface elevations at lower
streamflows climbing toward peak-streamflow conditions and then a positive
shift in water-surface elevations along the recession limb returning to lower
streamflows and water-surface elevations. These patterns of water-surface
elevations are typical of scour and fill cycles in rivers and speak to the
dynamic nature of these river systems from season to season.

Velocity data were collected on June 22, 2013, along cross sections
A-E (fig. 1) using a boat-mounted Teledyne RD Instruments Rio Grande
Acoustic Doppler Current Profiler (ADCP, 1,200 kilohertz (kHz)) and WinRiver Il
software (Teledyne RD Instruments, 2007). Multiple traverses along each
cross section were combined using the USGS Velocity Mapping Toolbox
(VMT) software (Jackson, 2013) to produce composite velocity profiles for a
streamflow of 484 cubic meters per second (m%s) (fig. 3).

Streambed-sediment grain-size sites were sampled during the
surveying effort (June 20-23, 2011) using a dredge sampler following
standard collection techniques (Edwards and Glysson, 1999). Grain-size
analysis was completed using dry-sieving techniques at the USGS Geomor-

U.S. Geological Survey streamflow-
gaging station 09260050
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Hachuring indicates areas with poorly defined
elevations due to dynamic conditions and flow
depths at the time of the surveys

five cross sections for a streamflow of 484 cubic meters per second, (2) collection of sediment grain-size samples, and (3)
topographic surveying of exposed stream channel and flood plain.
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B, topographic surface and corresponding locations of U.S. Geological Survey data-collection
activities in 2011, C, enlarged view of topographic surface highlighting dune bedforms present
along the streambed June 20-23, 2011, and D, graphic showing data-collection techniques by area.
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