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Every Reservoir has a Lifespan ...




Reclamation’s Reservoirs

* Reclamation manages 348 reservoirs.

» With a capacity of approximately 245 million acre-ft.

* 95 reservoirs have survey data.

* Globally, an annual loss of 0.5 to 1% of storage capacity.
* Typically trapping efficiency over 95%.
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Sediment Balance

* Initial stable river profile




Sediment Balance

 Reservoirs can disrupt sediment transport




Sediment Imbalance

 Reservoir sedimentation




Sediment Imbalance

« Upstream aggradation

« Downstream dation




Drawdown Flushing

Inflow

Full drawdown

Low-level Outlet

Source: Healy, S. (1989)




Paonia Reservoir Capacity vs. Time
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P551-417-2302 Paonia Dam--Paonia Project, Colorado, General view of outlet

works intake structure as temporary irrigation bulkhead is being installed.
Work by Bud King Construction Company, Specs. No. DC-5117. 7-11-61 Bureau

of Reclamation photo by E. J. Peterson
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Site Map

 Located in W CO, USA

* Located on Muddy
Creek

« South-facing mountains
w/ exposed landslides
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* Hydrology: Snowmelt w/ i,
Summer T-Storms '




Paonia Dam

* Purpose: Irrigation to 15,300
acres, Limited Flood Control

« Dam completed in 1962
« Zoned Earthfill Embankment
« Dam Height — 199 ft (61 m)

« Outlet Works (cap. 1,130 cfs)
* Right Abutment
* Square Intake Tower
* Twin HP Gates (2.75 ft x 2.75ft)

* Uncontrolled Ogee Crest and
Open Chute Spillway (cap. 12.6
kcfs)

« Common Outlet/Spillway Stilling  aspdatatls Godgle:esiih
Basin
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Paonia Reservoir







Project Goals

* Model development to include the Paonia Reservoir flow forecasting
management for sediment sluicing.

e Model calibration from April 21, 2013 to June 30, 2015.
 Short term simulation from March 1, 2016 to October 31, 2016.

* Long term simulation from October 1, 2015 to September 30, 2035
using historic flow and estimated sediment loads from October 1,
1995 to September 30, 2015.



Model Input

* Incoming Sediment Load
» suspended sediment load and gradations from 2013 through 2015

Paonia Incoming Suspended-Sediment Concentration vs. Discharge, 2013-2015
100,000

A 2013 Pre-peak
B 2013 Post-Peak
4 2013 Post-July 4
B 2014 Pre-Peak
M 2014 Post-Peak
A 2015 Pre-Peak
4+ 2015 Post Peak
2015 Post-July 4

Percent Finer

——Rating Pre-Peak, Monsoon, Winter
Rating Post-Peak

Particle Diameter (mm)
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SRH-1D Model Update to Include Reservoir
Operation Rules

e Maximum and Minimum Reservoir

Releases
 DLA day_.yr Zmin Zmax Qmin Qmax

* Reservoir Operation Based on Forecast
DLC date period Vol10 Vol50 Vol90

* Reservoir Releases Limited by Gate Opening and
Spillway Release
DLB WSE GateRelease SpillwayRelease

« Reservoir Releases Limited by Ramping Rate and
Available Storage
100 cfs/hr.
WSE<6362, Q<0.5 Storage



Calibration Resiuilts
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Short Term Prediction

Sediment Balance

Incoming

out

deposition /
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Long Term Prediction-Reservoir Water
Surface Elevation

90% Non-Exceedance Forecast
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Long Term Prediction-Reservoir Water
Surface Elevation

50% Non-Exceedance Forecast
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Long Term Prediction-Cumulative Reservoir
Sediment Deposition

Cumulative Reservoir Deposition

spring flush
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Trap Efficiency

* Range
* from 19% (low sediment load and 50% non-exceedance forecast)
* to 33% (high sediment load and 90% non-exceedance forecast)



Classification of Paonia Reservoir Type:
Borland and Miller 1960

* Type I: Lake
* Type Il: Flood plain-foothill Depth and Capacity
* Type IlI: Hill

* Type IV: Gorge
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Construct Different Reservoir Types

Depth and Capacity

Log Of Depth

Depth and Capacity

0.5 1 1.5 2 2.5 3
Log of Capacity
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Capacity (acre-ft)
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Channel contour map
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Cross Section
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6460 Pool Elevation
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100000 Sediment Concentration
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Reservoir Sediment Release Loads
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Different Drawdown Flushing End Date

Pool Elevation
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6350




Drawdown Flush Ends on April 21st
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Cumulative Sediment Release Lods
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Take Home Message

 Reservoir Drawdown Flush is a useful tools to extend the lifespan of
reservoir

* There are numerical models to guild the reservoir drawdown flush.
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