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Oroville Dam and Reservoir

Water Control Diagram Example

Flood control space varies 
by:

• Date
• Basin wetness 

parameter

Presenter
Presentation Notes
Owned and operated by DWR
Gross pool – 3.54 Million ac-ft
The flood control space varies by date and basin wetness parameter



BUILDING STRONG®

Oroville Dam and Reservoir
Water Control Diagram Example

Presenter
Presentation Notes
Here is Oroville’s water control diagram
There are notes on the right that describe what to release based on encroachment and inflow (both observed and forecasted)
However, the location of the top of conservation is calculated “daily from the weighted accumulation of seasonal basin mean precipitation by multiplying the preceding day’s parameter by 0.97 and adding the current day’s precipitation in inches.” 
(The parameter resets each year on September 1)
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Oroville Dam and Reservoir
Water Control Diagram Example

Presenter
Presentation Notes
Here I’ve highlighted the buffer zone, the region in which the top of conservation line will reside
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Black Butte Dam and Lake

Water Control Diagram Example

Flood control space varies 
by:

• Date
• Upstream storage credit
• Basin wetness 

parameter

Presenter
Presentation Notes
Owned and operated by USACE
Gross pool – 136,200 ac-ft
Similar to Oroville, the flood control space varies by date and basin wetness.  
However, it also considers upstream storage credit in its top of conservation calculations
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Black Butte Dam and Lake
Water Control Diagram Example

Presenter
Presentation Notes
Similar to Oroville, the basin wetness parameter is calculated using 97% of the previous day’s parameter and adding it to the current day’s precipitation in inches.
Upstream of Black Butte, there are two smaller reservoirs (East Park and Stony Gorge) and Black Butte can take credit of up to 40,000 ac-ft if there is enough space available in the upstream reservoirs.
There is a release schedule chart that shows what the release can be based on encroachment and inflow for the “current event”, which considers observed and forecasted inflows.
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Black Butte Dam and Lake
Water Control Diagram Example

Presenter
Presentation Notes
The region extends beyond the basin wetness lines to account for the upstream storage credit.
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Pine Flat Dam and Reservoir

Water Control Diagram Example

Flood control space varies 
by:

• Date
• Upstream storage credit
• Snowmelt parameter

Presenter
Presentation Notes
Owned and operated by USACE
Gross pool is 1 million ac-ft
The flood control space varies by date, upstream storage, and a snowmelt parameter
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Pine Flat Dam and Lake
Water Control Diagram Example

Presenter
Presentation Notes
This is a very intimidating water control diagram, but it’s not as bad when you actually get into it.
If the reservoir is in the Flood Control Space, releases are limited to a certain flow and there can be upstream storage credit taken (minus 20,000 ac-ft, so up to 231,900 ac-ft) if there is empty space in those reservoirs (Wishon and Courtright).
If the reservoir is in the Rain Flood Space, releases can go up to channel capacity, but no upstream storage credit is allowed
The diagram on the right is used to determine the flood control space required after February 1st, when the reservoir is in the conditional space.
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Pine Flat Dam and Lake
Water Control Diagram Example

Presenter
Presentation Notes
This intimidating nomograph guides the operator through how to calculate the top of conservation, and subsequently the supplemental release to be added to the irrigation demand for a specific day.
Start with the date in question
Move vertically upward until you reach the value for the remaining forecasted unimpaired runoff from the date in question through July 31
Move horizontally until you reach the value of the forecasted irrigation demand remaining
Move vertically downward until you intersect axis “B”. Axis B will give you your top of conservation value
For the supplemental release determination, move up from axis B to find the value for total flood control space available.
Move horizontally to the point directly above the date in question on axis “C”. That point will give the supplemental release – what gets added to the irrigation release – and the total release can be determined.
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Pine Flat Dam and Lake
Water Control Diagram Example

Presenter
Presentation Notes
Here for Pine Flat, the required flood control space varies only by upstream storage credit while the required conditional space varies based on upstream storage credit and the snowmelt parameter.
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• There are several ways in which buffer zones can 
be implemented into water control diagrams

• Commonly, the shapes that buffer zones take are 
due to:
• Upstream storage credit
• Basin wetness parameters
• Snowmelt parameters

• The difficulty of determining where the top of 
conservation fits inside the buffer zones can be 
easy (i.e. Oroville) or hard (i.e. Pine Flat)

Summary
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Questions or Comments

Thank You
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