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American River Basin

Presenter
Presentation Notes
1,861 Square Miles. Three forks or the American River into Folsom. North Fork is the only stem not regulated by an upstream reservoir. 5 upstream reservoirs from Folsom, 3 that are used for upstream credit: French Meadows Reservoir, Hell Hole Reservoir and Union Valley Reservoir. Downstream of Folsom, the American River flows to its junction with the Sacramento River. 

From later slide, show where Natomas is. 
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Folsom Lake and Dam
 340 feet tall
 967 TAF storage (gross pool). 
 Objective flood release is 115 kcfs.

Channel capacity ~ 160 kcfs.
 Steep watershed – most water is in reservoir 

within 8 to 12 hours of hitting ground.
 Winter snow pack – relied upon for Spring refill.
 No downstream control point.
 Headwater reservoirs.
 Gated spillways
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Folsom Dam
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Main Dam and JFP
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JFP Tainter Gate Install
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10/01/14  JN

Existing and JFP Outlets

Main Dam

569115K cfs – with JFP
283115K cfs - existing
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Presenter
Presentation Notes
Based on total physical release capacity.
50 feet - Vertical distance between main spillway inverts and JFP invert.
35 feet - vertical distance between pool levels required to release 115K cfs.
Gate and outlet dimensions and elevations based on figures in 2007 PACR.

53% = (600-283)/600 = encroachment into flood space required to release 115K cfs (existing)
  5% = (600-569)/600 = encroachment into flood space required to release 115K cfs (with JFP)
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(no inflow)



Baselines & Alternatives
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Presenter
Presentation Notes
Existing (USACE)�      WCD – 400 flood space�      TOC – 400 fixed, basin wetness in Spring

Existing (USACE)�      WCD – 400/670 flood space�      TOC – upstream credit storage

Alternative 1  (ELIMINATED)
      WCD – 400/600
      TOC – us storage

Alternative 2�      WCD -  earlier spring refill�      TOC -   us storage + basin wetness

Alternative 3�      WCD -  earlier spring refill
      TOC -   forecasted inflow volume



Forecast-based Operation
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Forecast-based TOC
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DRAFT



Forecast-based TOC
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DRAFT



Typical American River Cross Section
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Forecast-based Release
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Water Control Diagram
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DRAFT



Routing comparisons

16



BUILDING STRONG®17

1986 event pattern
scaled to 100-yr

Forecast operation 
reflects perfect forecast

USBR/SAFCA –
US storage

Alt. 1 – US storage and 
basin wetness

TSP – Forecast-based
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1986 event pattern
scaled to 200-yr

Forecast operation 
reflects perfect forecast

USBR/SAFCA –
US storage

Alt. 1 – US storage and 
basin wetness

TSP – Forecast-based
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Use of Forecast Ensembles
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Forecast Ensemble 12/22 
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61 ensemble traces
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Forecast Ensemble 12/23 
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Forecast Ensemble 12/24 
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Forecast Ensemble 12/25 
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Forecast Ensemble 12/26 

24



BUILDING STRONG®

Forecast Ensemble 12/27 
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Forecast Ensemble 12/28 
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Forecast Ensemble 12/29 
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Forecast Ensemble 12/30
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Forecast Ensemble 12/31
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Forecast Ensemble 1/1
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Forecast Ensemble 1/2
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Forecast Ensemble 1/3
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3-day

5-day

1-day

2-day

Compute Forecasted Inflow Volumes
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1997 event hindcast series
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3-day volume updated daily

61 ensemble traces

21 probabilistic traces Each trace reflects 
one value of Non-

Exceedence
Probability (NEP)



BUILDING STRONG®

Robustness Testing
 Considers uncertainty in forecast indicated 

by the forecast ensemble.
 Tests operation using imperfect forecasts.
 Used to identify operational NEP value.
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Robustness Summary
Project Goals Minimum NEP (%)

(1986 / 1997 patterns)
Pass 100-yr event at 115 kcfs 0% / 0% (ALL PASS)
Pass 200-yr event at 160 kcfs 0% / 0% (ALL PASS)

37

Other Metrics of Interest Minimum NEP (%)
(1986 / 1997 patterns)

Pass 200-yr event at 160 kcfs (24-hr late forecast) 55% / 60%
Pass 200-yr event at 115 kcfs 65% / 75%
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Regulated Peak Flow-Frequency
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“Best Estimate” curves
Reflects weighting of 1955, 1964, 1986, 1997 event patterns
Starting storages:  Folsom at TOC, headwaters at 20% AEP storage
Forecast operation using 75% NEP

USBR/SAFCA – US storage

Alt. 1 – US storage and basin wetness

TSP – Forecast-based

DRAFT
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Moving Forward

 Tentatively selected plan (TSP). 
 1st draft engineering report complete.
 8/1/2016 – ATR begins on 2nd draft
 Division / Headquarters / IEPR review
 4/15/2017 – Final Signatures
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Lessons Learned

 Simple vs. Complex
 Corps seems more comfortable with:

► designated (and limited) variable flood space
► work within TOC framework
► demonstrate well-behaved releases

 Development of flood control models and their 
possible use in environmental analyses must be 
carefully planned.
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Discussion
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Other notes

 From analysis of 15-year hindcast period of 
record:
►2 significant TOC drops (1986 & 1997)
►Both refilled
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Forecast-based TOC
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Forecast-based TOC
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Forecast-based TOC
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Forecast-based TOC
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Forecast-based TOC
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Forecast-based TOC
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Forecast-based TOC
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Forecast-based TOC
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