Monitoring and Modeling a Reservoir Flush:

Simulating Sustainable Reservoir Management at Spencer Dam with an
HEC-RAS Unsteady Sediment Model and New Sediment Operational Rules
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Lewis and Clark Tuttle Creek Sediment
Flushing Model Routing Model
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“Often the available field
data are not sufficient to
permit a formal calibration,
but computational modeling
is still the best method for
analyzing the problem... The
resulting studies are called
computational analysis

studies.”

-Thomas and Chang
ASCE Manual of Practice 110

Elevation ()

75
— 370
E
5 3651
) ]
& 360
G 4
355 D D D
3501
0 1“0
Station (m)

' 'S%CY '

Main Channel Distance (mi

860

Cumulative Bed A (million ft 3)

-104

-154

Total

Clay

VF Silt

VF Sand
F Sand

840 850

Main Channel Distance (mi)

860

870

880




Spencer Dam on the
Niobrara River



B Spencer Dam
a ﬁm Flushing Model
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Regional Sediment

Management R&D
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1925 — 10,400 acre-ft
1949 — 35 acre-ft
1950’s — Flushing Gate Retrofit







The November
2015 Flush















Reservoir Stratigraphy




Qualitative Observations:
Novel Bed Forms

Clay Rollers

Perlodlc Antldune-s 90 s“cycle



HEC-RAS Model
and Calibration
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Spencer HEC-RAS Model

“¢ Geometric Data - SpencerGeo
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Pre-Flush Sediment Samples
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USGS Concentration
Measurements
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Downstream Concentration Calibration
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Spencer HEC-RAS Model|
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Lateral Processes Observed
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Downstream Concentration Threshold
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Cperation Rules

FAule Based Operations Rule Font Size: 10 Bold Font
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HEC-RAS Concentration Threshold Model

© Measured
Computed (HEC-RAS)
Concentration Threshold (e.g. TMDL)

— Re-Regulation with HEC-RAS
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Regional Sediment Management R&D Program (RSM)
Flood and Coastal Storm Damage Reduction R&D Program
Omaha District

USGS

Gary Brunner, Mark Jensen, Steve Piper, Cam Ackerman, Alex Kennedy

Paul Boyd, PhD, PE— NWO
John Shelley, PhD — NWK



Niobrara River
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