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1 INTRODUCTION 
 
Key management objectives of the Platte River Recovery Implementation Program (Program) 
are to (1) improve survival of whooping cranes during migration, (2) improve least tern and 
piping plover production, and (3) avoid adverse impacts to pallid sturgeon in the Lower Platte 
River.  Flow-Sediment-Mechanical (FSM) is one of the management strategies being used by 
the Program to meet at least the first two objectives. The FSM strategy attempts to rehabilitate 
the Platte River toward a braided channel morphology, a key habitat characteristic for the target 
species, through a combination of management actions that include short-duration, near-
bankfull flow releases, sediment augmentation, and mechanical vegetation clearing and 
grading.  
 
The Program is conducting the Elm Creek Adaptive Management (AM) Experiment to test a 
range of hypotheses related the FSM strategy in an effort to reduce uncertainty related to the 
interaction of physical processes and habitat availability and use in the central Platte River 
(PRRIP and Tetra Tech, 2011). The Experiment began in Fall 2010 with mechanical clearing 
and disking of most of the sand bars within the Elm Creek Complex, (ECC) and continued in 
subsequent years with selective clearing and grading of subsets of the bars, herbicide 
application to control common reed (Phragmites australis) and other noxious weeds, removal of 
trees on older, high elevation islands and significant portions of the overbanks, and construction 
of additional islands in portion of the reach downstream. Beginning in April 2011, Tetra Tech, 
Inc. conducted a detailed, 3-year, field monitoring program on behalf of the Program to collect 
the necessary data to test key hypotheses related to the FSM strategy. 
 
This report presents the data collected during the three 2013 surveys, and then provides a 
synthesis of the overall outcome of the experiment relative to the Big Questions and Priority 
hypotheses using the data from all three years. The synthesis considers the highly variable flow 
regime during the period of the Experiment, management actions performed by the Program 
and others within the ECC and other upstream, off-site activities that include the mechanical 
actions at Cottonwood Ranch and the Pilot Sediment Augmentation study.   

1.1 Program Hypotheses Related to Elm Creek AM Experiment 

 
Two general Program hypotheses are being assessed through the Experiment (see Physical 
Process Hypotheses PP-1 in PRRIP, 2006): 
 
1. The FSM strategy will increase the height of sandbars to a height suitable for tern and 

plover nesting.   
 

2. The FSM strategy will increase riparian plant mortality and raise the green line, resulting in 
more exposed sandbar area and a wider, unvegetated main channel.  

 
A series of related FSM-specific Big Questions, Broad Hypotheses and Priority Hypotheses are 
also being assessed through the Experiment (Table 1.1, PRRIP, 2014) 
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Table 1.1.   Big questions, broad hypotheses and related Program Priority Hypotheses being 
assessed through the Elm Creek AM Experiment (from PRRIP, 2014).  

 
 
 
 
Flow #1: Increasing the variation between 
river stage at peak (indexed by the Q1.5 @ 
Overton) and average flows (1,200-cfs index 
flow), by increasing the stage of the Q1.5 through 
Program flows, will increase the height of 
sandbars between Overton and Chapman by 30 
to 50 percent from existing conditions, 
assuming balanced sediment budget. 
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Flow #3: Increasing Q1.5 with Program 
flows will increase local boundary shear 
stress and frequency of inundation at the 
existing green line (elevation at which riparian 
vegetation can establish). These changes will 
increase riparian plant mortality along margins 
of the channel, raising the elevation of the 
green line, providing more exposed sandbar 
area and a wider, unvegetated main channel. 
 
Flow #5: Increasing the magnitude and 
duration of the Q1.5 will increase riparian plant 
mortality along the margins of the river. There 
will be different relations for different species. 
 
A series of performance measures and 
quantitative benchmarks (i.e., criteria) have 
been established for use in testing these 
hypotheses (Table 1.2). The topographic, 
bed and bank material, water-surface 
elevation and vegetation data from the 2011 
and 2012 monitoring surveys and an 
assessment of changes and temporal trends 
between the sampling periods were reported 
in Tetra Tech (2012 and 2013).   
 
 
 
 

Table 1.2.  Relevant performance measures and benchmarks. 

Hypothesis Performance Measure 
Benchmarks 

Min Target 

Flow #1 
Mean and maximum sandbar height relative to peak stage of 
formative flow event 

-0.7ô 0.0ô 

Flow #1 
Mean and maximum sandbar height relative to 1,200-cfs stage 
for flow events of 5,000 to 8,000 cfs 

1.5ô N/A 

Flow #1 
Unvegetated sandbar area exceeding height of 1.5 feet above 
1,200-cfs stage per one-fourth mile of river channel 

1.5 
ac 

N/A 

Flow #3 
Elevation of green line above 1,200-cfs stage for flow event of 
5,000 to 8,000 cfs (ILT and PP nesting) 

>1.5ô N/A 

Flow #3 
Unvegetated channel width following flow event of 5,000 to 8,000 
cfs  (WC roosting) 

750ô 1,125ô 

Flow #5 
For flows of 5,000 to 8,000 cfs, is 90 percent of vegetation 
scoured in any inundated sandbar area 1.5 feet above 1,200 cfs? 

YES N/A 

Flow #5 
For flows of 5,000 to 8,000 cfs, channel width at which 90-
percent vegetation scour is achieved. 

750ô 1,125ô 

Flow #5 
Can sustain releases necessary to inundate 750 foot wide 
channel >0.25 feet deep for period exceeding inundation 
mortality threshold? 

YES N/A 
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Although a short-duration, high-flow release (SDHF) that met the specific range of magnitudes 
and durations suggested by the hypotheses was not made during the period of the Experiment, 
flows significantly exceeding the suggested SDHF occurred in 2011, and a short-duration, 
medium-flow release (SDMF) that resulted in maximum flows in the project of about 4,000 cfs 
and exceeded 3,000 cfs for about 3 days was made in early-April 2013. As a result, the 
monitoring data provides information to assess the response of sand bars and vegetation to 
high flows, as suggested by Priority Hypotheses Flow #1, Flow #3 and Flow #5. Significant 
mechanical treatment and spraying were also conducted in the project reach during the period 
of the Experiment; thus, the monitoring data also provide information to assess Priority 
Hypothesis Mechanical #2. The Programôs Pilot Sediment Augmentation Project that was 
conducted near Overton  in 2012 and early 2013 may provide limited ability to assess Priority 
Hypothesis Sediment #1; however, the effects of the augmentation on conditions in the ECC 
may not be detectable in the ECC monitoring data due to the limited amount of sediment that 
was input to the river, the relatively short duration and low magnitude of flows between the 
augmentation and the surveys, and the distance from the augmentation points. These issues 
will be discussed in further detail in subsequent sections of this report. 

1.2 Physical Description of Elm Creek Complex 

 
The ECC is an approximately four mile reach of the Platte River and adjacent overbanks that 
extends from the Elm Creek (Highway 183) Bridge at ~RM230.8 downstream to RM 227, about 
2.3 miles downstream from the Kearney Diversion Structure (KDS) (Figures 1.1 and 1.2). Elm 
Creek, that has a drainage area of about 31 mi2 and enters from the north just upstream from 
the KDS, is the only significant tributary in the Elm Creek Reach. 
 
The KDS, owned and operated by the Nebraska Public Power and Irrigation District (NPPID), 
bisects the Complex at about RM 229.3 (Figures 1.3 and 1.4). This structure consists of an 
approximately 785-foot long weir with three 20-foot wide radial gates at the left (north) end and 
a single radial gate at the head of the Kearney Canal. The invert of the radial gates in the river is 
at Elevation 2,232 feet and the invert of the main, approximately 600-foot section of the weir is 
at Elevation 2,237.2 feet. The invert of the radial gates in the canal is at about Elevation 2234.4 
feet. Based on results from the existing HEC-RAS model (Tetra Tech, 2012), the structure 
begins to create backwater at flows in the range of 1,500 cfs  and the main part of the weir 
begins to overtop at about 2,100 cfs when all three radial gates in the river are open and no flow 
is being diverted into the Kearney Canal. Diversions of up to 350 cfs are made into the canal, 
typically beginning in April and ending in October (Figure 1.5). According to records provided by 
NPPID, the total volume of the diversions was about 89,000 ac-ft in 2009, 110,000 ac-ft in 2010 
and about 101,000 ac-ft in 2011. The diversion volumes during 2012 and 2013 were only about 
half of the previous two years, at about 51,000 and 48,000 ac-ft, respectively. 
 
The Elm Creek reach has a relatively straight planform alignment, with a wide, braided sand 
bed.  Based on the 2011 survey data, the total wetted width of the nine cross sections upstream 
from the KDS at the 1,200-cfs index flow ranged from 645 feet to 1,120 feet, and averaged 825 
feet. The 1,200-cfs width at the 13 cross sections downstream from the KDS ranged from 690 to 
930 feet, and averaged 810 feet. Based on the 2011 through 2013 data from the system-wide 
Platte River Geomorphic and Vegetation Monitoring Program, the average total width at 1,200 
cfs upstream from the KDS is about 30 percent greater than the average in Geomorphic Reach 
3 (Overton to Elm Creek Bridge), and the average total width downstream from the KDS is 
about 50 percent narrower than the average width through Geomorphic Reach 4 (Elm Creek 
Bridge to the Odessa Bridge) (Tetra Tech, 2014; Fotherby, 2008; PRRIP, 2012).  
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Figure 1.1.  Overview map of Elm Creek Complex.

Kearney Diversion Structure 

Elm Creek Bridge 
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Figure 1.2.   Downstream-oriented view of the upstream portion of the Elm Creek Complex.  

The Elm Creek (Highway 183) Bridge is visible in the foreground (Photo by R.A. 
Mussetter, May 2, 2012; Discharge ~2,100 cfs @ Overton, 1,800 cfs at Kearney). 

 
Figure 1.3.  Kearney Canal Diversion Structure (KDS) (photo by B. Mussetter, May 2, 2012). 
























































































































































































































































































