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Streamflow Measurements in North-Central Nebraska, 
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By Steven M. Peterson and Kellan R. Strauch

Abstract
Streamflow measurements were made during November of 2006 in the Elkhorn and Loup River basins and selected streams 

in the Niobrara and Platte River basins in north-central Nebraska. At these 531 sites, flows ranging from no flow to 2,600 ft3/s 
were measured or observed. The data are presented in a table along with the quality of measurement and the method that was 
used. Maps show the location of the study area and the sites.

Introduction
This report presents the results of 531 streamflow measurements and observations of no flow made during November 2006 

by the U.S. Geological Survey (USGS) in the Elkhorn and Loup River basins and for some tributary streams of the Niobrara and 
Platte River basins in north-central Nebraska (fig. 1). Measurements were made in cooperation with the Elkhorn-Loup Model 
group, which included the Lewis and Clark Natural Resources District (NRD), the Lower Elkhorn NRD, the Lower Loup NRD, 
the Lower Niobrara NRD, the Lower Platte North NRD, the Middle Niobrara NRD, the Upper Elkhorn NRD, and the Upper 
Loup NRD. Streamflow measurements were made as part of a larger ongoing study for the Elkhorn-Loup Model in north-central 
Nebraska (U.S. Geological Survey, 2007).

Historically, the USGS and other Federal, State, and local agencies have collected streamflow measurements and related 
information at established gaging stations throughout Nebraska. These gaging stations provide daily streamflow data over long 
periods of time. However, in many cases, the established stream-gaging stations are far apart, and streams may have only a few 
stations along their entire length. In north-central Nebraska, miscellaneous streamflow measurements at selected sites have been 
made at various times over small portions of the study area, but synoptic measurements had not been previously done. Synoptic 
measurements made during base flow can provide a temporal “snapshot” of streamflow conditions over a large area and can pro-
vide a basis for a more comprehensive understanding of surface-water/ground-water interaction and the state of the hydrologic 
system during the time of data collection (in this case, November 2006). Base flow in this report refers to sustained flow that is 
composed largely of ground water (Langbein and Iseri, 1960).

Purpose and Scope

The purpose of this report is to present the results of the streamflow measurements and observations of no flow that were 
made in the Elkhorn and Loup River basins during November 2006 by the USGS. This report lists the location and describes the 
method that was used for each measurement.

Acknowledgments

The authors would like to thank landowners in north-central Nebraska who allowed access to their property for streamflow 
measurements. Also, the authors appreciate the support of personnel from the Lower Loup, Lower Platte North, Upper Loup, 
and Upper Elkhorn NRDs who contributed to the data-collection effort and were critical to the success of this effort by providing 
logistical assistance during data collection, site selection to find the most favorable access to certain streams, and coordination of 
stream access with local landowners.
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Methods of Study

Site Selection

Sites were selected based on accessibility, distance from other measurement sites, geomorphic characteristics of the stream 
at gaging station locations, and proximity to confluences with other streams. All sites with active stream gaging stations in the 
Elkhorn-Loup Model area were measured. Additional sites were measured upstream from and between active gaging stations, 
every several miles on major streams, where bridges across streams on highways or county roads provided access. USGS topo-
graphic maps were used to distinguish perennial streams from ephemeral streams. In addition, sites were selected upstream and 
downstream from tributary confluences, so that gains and losses could be calculated and properly attributed to each stream and 
tributary. In most cases, such sites were measured within a few miles of confluences with other streams due to lack of access 
closer to the confluence. Similarly, sites were further apart in areas with fewer roads. The locations of the measurement sites are 
shown in figure 2.

Streamflow Measurements

Streamflow measurements were made using one of three methods depending on the flow condition of the stream at each 
measurement site. Measurement methods used were based on the type of equipment used and included: Parshall flume, current 
meter (Price AA or Pygmy), and acoustic Doppler velocimeter (ADV). Modified 3-inch Parshall flumes have a maximum rated 
capacity of about 0.50 ft3/s and were only used where these small flows could be entirely directed through the flume, usually 
by means of small earthen dikes. Each flume had been previously rated at the USGS Hydrologic Instrumentation Facility. Two 
types of mechanical current meters were used for this study, the Price AA meter and the Price Pygmy meter; both were used 
with the midsection computational method to determine discharge. Pygmy meters were generally used where the mean depth of 

Figure 1.  Location of study area in north-central Nebraska.
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the stream was less than 2 feet and were mounted to top-setting wading rods. Price AA meters were used for streams that had 
mean depths greater than 2 feet. Price AA meters were mounted on top-setting rods for wading measurements and to sound-
ing weights suspended by cables from bridges for flows that were too deep to wade. All flume and current meter measurements 
followed the standard methods of the USGS (Rantz and others, 1982; Nolan and Shields, 2000; Kilpatrick and Schneider, 1982). 
ADVs were mounted on top-setting rods, but were not restricted by depth as long as the stream could be waded. They were used 
for the majority of the measurements because of their suitability for a wide variety of streamflow conditions and their program-
mable functionality that eliminated the need for manual computations. The ADV measurement procedures followed the standard 
methods of the USGS (Morlock and Fisher, 2002; U.S. Geological Survey Office of Surface Water Technical Memorandum 
2004.4, 2004). All streamflow measurements were made by trained and experienced personnel. The measurement method and 
streamflow measurement quality rating are listed in table 1 at the end of the report. The measurement quality ratings are either 
excellent, good, fair, or poor. An excellent rating means that the true value of flow is expected to be within 2 percent of the mea-
surement, a good rating within 2–5 percent error, a fair rating within 5–8 percent, and a poor rating expected to be greater that 
8 percent error. Streamflow measurement quality ratings were determined following the standard methods of the USGS (Sauer 
and Meyer, 1992; Nolan and Shields, 2000). All measurement equipment was used only by staff that were trained and experi-
enced in using them to make streamflow measurements.

Streamflow Measurement Results
Streamflow measurements were made during November 2006, and ranged from no flow on many small tributary streams to 

2,600 ft3/s at site F482 on the Loup River (table 1 at end of report). The measurements most likely represent base flow because 
there was little precipitation over the study area prior to and during the time the measurements were made, snow fall that hap-
pened during the measurement dates was minimal and did not affect streamflow (National Oceanic and Atmospheric Admin-
istration, 2006). Therefore, there was very little direct surface runoff to streams. Furthermore, riparian vegetation was dormant 
during November 2006, so transpiration of shallow ground water by plants was not occurring and did not affect base flow.
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Back cover.  Photograph of streamflow measurement site M414, Birdwood Creek in Lincoln County, Nebraska, November 21, 2006       	
(photograph taken by D.E. Hitch, U.S. Geological Survey).
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