Water Control Diagram Example

Oroville Dam and Reservoir

Flood control space varies
by:

 Date
i ° Basin wetness
parameter
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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


Water Control Diagram Example

Oroville Dam and Reservoir

Flood control reservation in thousand acre-feet
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Reservoir storage in thousand acre-feet

USE OF DI AGRAM

Paramsters are computed daily from the weighted accumulalion of seasonal
basin mean pracipitation by multiplying the precading day's parsmeter
by 007 and adding the current day4 pracipitation in inches,

Except whsn relsasas ara governdad by the emergency spillway releasas
diagram currently in force (File No. N-13- SBﬁg, water gtored in the
flood control ressrvation, defined herson, shall be relessed as
rapidly as passible, subject 1o the following conditions:

&. That relsases are made according teo the releass schedule
hereon

b. That flows in Feather River above Yuba River do not sxcesd
180,000 c. f.5.

c. That flows in Feather River below Yuba River da not sxcesd
300,000 c.f.3.

d. That flows in Feather River below Bear River do no¥ excasd
320,000 c.f.s. insofar 23 possible.

a. Thet relsaszss ars not Incressed more than 10,000 c.f.s. or
decrensed mare than 5,000 c.f.s. in any 2 hour period.

RELEASE SCHEDULE

ACTUAL OR FORECAST e
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Leszer of maximum

Greater Than - 175,000 - - - -- - - m:law or 150,000
et

OROYILLE DAM ARD RESERVD|R
FEATHER RIVER, CALIFORNIA
FLOOD GONTROL DI AGRAM

frepared Fursuant to Flood Control Regulations
Far Orovilla Dam and Resarvoir

W22

Major Ganeral, USA, Director of Civil Works

APPROVED: _'//f'du.'.d/»)

Director, Department of MWater Resources
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Effective pater Lat 2 B File No.: ®-33-385
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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)


Water Control Diagram Example

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


Water Control Diagram Example

Black Butte Dam and Lake

-~ | Flood control space varies

 Date

« Upstream storage credit
| + Basin wetness
parameter

BUILDING STRONGg,

®



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


Water Control Diagram Example
Black Butte Dam and Lake
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USE OF DIAGRAM SAMPLE COMPUTATICN OF NOTES
1. Rain flood parameters define the gross flood control reservation required on any given day and are computed dally from the welghted accumulation REQUIRED FLOOD CONTROL SPACE 1. Black Butte Lake shall be opx for flood control In
of the seasonal basin mean precipitation by adding the current day's precipitation in inches to 97 percent of the parameter computed by the preceding 1. Computation of todays basin precipkation (F) for Black Butte Laks: this Water Control Diagram.
day. Sample calculation of required space is shown below.
PRECIPITATION HNORMAL ANNUAL  PRECIPITATION 2. Flocd contrel ion it iformly from a zero
2. Required gross fiood control reservation in Black Bulte Lake may be reduced by ereditable flood contrel space known to exist in East Park and Stony Gorge STATIONS PRECIPITATION TODAY (P} on15 up to @ maximum of 136,200 acre-feet by
Resenvolrs. ‘Block Butts Dam o T3 15 December (a minimum reservation of 106,400 acre-feet Is required
] s . Log Springs HrA 200" from 25 November lo & February). Conditional fiood control reservation
3. Creditable transfer fload control space for East Park and Stony Gorge Reservoirs is determined as follows: Traugh Spings fre Fxt up (0 & meximum of 136,200 acre-fost from 15 Dacember to 5 April,
a. The amount of ereditable transfer flood control space for East Park Reservoir is computed by taking the smaller of: Nosl Springs a0 140° degreasing again to zero on 30 June. The required reservation is
(1) 48,200 acre-feat minus the present storage at East Park o Alder Springs M0 400" delermined by use af a ground wetness index during this period
(2) 10,000 acre-feet Total 176.0" (SNAP) 14.40" (STAP) 3. Gruss flood control resenvation is the total storage required for fiood
b. The amount of ereditable transfer flood control spece for Stany Gorge Reservair is computsd by the following ‘control aperations within the Stony Creek Basin reservoir system.
(1) Between 1 Seplember and 1 February - 8,400 acre-feet (storage at spillway crest) minus the present siurage at Stony Gorge. Basin Normal Annual Precipitation (BNAP) = 32.0%
(2) Remainder of flood control seasan - 28,400 acre-feet minus the present storage at Stony Gorge, but not less than zero. Basin prociiiation computation for todey: a. Tvarsfe::nh\e spe :d u-:::nunLTI;ﬂmne the requl:d fload control
& % reservation can uced by available 5pace in upstream reservoirs,
©. Tolal creditable transfer space Is equal to the summation of ltems 3a and 3b but not lo exceed 40,000 acre-feet. Pi(BNfFISNAP)xBTAP—(MoH‘IBD)lMW East Park and Stony Gorge. The amount of available that can bo
4. The fiood eantrol requirement in Black Bulte Reservair is equal lo the gross flood control reservation minus the total creditable transfer space. L credited to transferable space Is discussed In the USE OF DIAGRAM.
5. When spaos available for flood control is less than required, as determined above, water shall be released from Black Bulte Lake as rapidly a5 possible, 2 Parameter and required flood control 3pace computation:
subject to the feliowing conditions: PAR‘b ioday's parameter PAR =P +(0.97 PAR")
a. That releases are made according to the RELEASE SCHEDULE hereon. E‘Lfk::;f"bz{;:m Developed by PEP - Prepared by JSM
b. That flows in Stany Creek below Black Butte Dam da not exceed 15,000 ofs. T
. When Sacramento River flows at the latitude of Ord Ferry are forecasted to excesd 130,000 ofs (a stage of 116.2 feet at the Grd Ferry gage), releases REQUIRED ALOOD
from Black Butte should not be greater than inflow. MONTH DAY P PAR PAR CONTROL SPACE’ STONY CREEK, CALIFORNIA
d. That no level of rlease abave 1,000 cfs shall be held for mora than 18 haurs. o % e e KMok
‘@ That rate of change for ficod releases shall not ba more than as follows: 6 120 178" 293"
7 o0 203 284 54,900
Flow Rangs - increasing (cfs) Max Rate (cis/hr) Flow Rangs - decreasing (cfs)  Max Rats (cfa/hr) S s A WATER CONTROL DIAGRAM
il - <1,000 15.000 - 5,000 500 20 045" 240" 287 108400 {INTERIM)
Oto <25% Bm;loldmlunl 250 <5.000 - 500 250 21 139 287 417 106,400
25% to <50% encroachmen 500 <800 - 100 30 2 34 air Tee 106400
50% to 100% ancmnmum 1,000 feas than 100 © 23 206" 788" 1080” 116,200
24 080" 1060 11.08" 118,200
1,000~ 15,000 1,000 iimited 1o 250 cladoy “Determined om food cornrol daggem U.S. ARMY CORPS OF ENGINEERS !
SACRAMENTO DISTRICT 1 . (N |
Revised Feb 2005 PLATE A-8
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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.


Water Control Diagram Example
Black Butte Dam and Lake
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Presenter
Presentation Notes
The region extends beyond the basin wetness lines to account for the upstream storage credit.


Water Control Diagram Example

Pine Flat Dam and Reservoir

Flood control space varies
by:

Date
Upstream storage credit
Snowmelt parameter
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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


Water Control Diagram Example
Ine Flat Dam and Lake
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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.


Water Control Diagram Example
Pine Flat Dam and Lake
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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.


Water Control Diagram Example
Pine Flat Dam and Lake

Space in 1000 acre-feet

Storage in 1000 acre-feet

. 1,000
B P ]
h . J_ i
100 : 00
A RAIN FLOOD SPACE e ; i
200 N } é ; A —Laoo
‘\‘\\ ! e 2] | //
bt i | .
300 { U/S Storage Credit ] s
= N i ' » - ; ! .
FLOOD CONTROL SPACE [ CORDITIONAL SPACE /
400 l / ‘ 600
_— U/S Storage Credit and ’ ] ¥
Snowmelt Parameter -
I 1 : t
600 + } : s k / ‘ 800
1 i ' | i
1 ! g
1700 1 i : / 200
CONSERVATION SPACE | i : | 1’
— Tl
000 : ; 200
i : /
1
900 : 10
‘ * / 0
| i
1.000 AUGUST SEPTEMOER OCTORER NOVEMBER OECEMBER JANVARY FESRUARY MARCH APRIL MAY JUNE JULY L

BUILDING STRONGg,



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.


Summary

« 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)

®
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Questions or Comments

‘

Photo By Hans Marsen

Thank You
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