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Presentation Notes
Provides local and system flood control
Non-peaking power plant
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Presentation Notes
Basin is rather large at almost 9,000 square miles 
Basin elevation ranges between 2,500 feet and 12,000 feet 
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Facets
« Bonner’s Ferry Flood Control

« BIOps
 Modular Refill Guidance (VarQ)
e Forecast Time Series
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Presentation Notes
The Corps operates Libby Dam in accordance with a variety of statutes, treaties, executive orders, and other guidance. 
These include the Columbia River Treaty, the International Joint Commission (IJC) 1938 Order on Kootenay Lake, the Endangered Species Act, the Clean Water Act, the Northwest Power Act, and Libby Dam’s enabling legislation.  
The Corps is also committed to protecting life, health and safety to the extent possible.
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System & Local flood control responsibilities.
Max. flood control draft = 4.98 MAF (El. 2287 ft.)
Variable end-of-December draft = 1.4 - 2.0 MAF (El. 2426.7 - 2411 ft.)

Bonner’s Ferry backwatered by Kootenai Lake
75 river miles, 40 straight-line miles
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BiOps

e Seasonal minimum flows for sturgeon, bull
trout and salmon.

e “Sturgeon Pulse”
— Stepped increase In flows in June-July
— Variable start date.
— Shape/peak/volume forecast dependent
— Shape dependent on prior conditions.
— Peak also elevation dependent (PHC + spill)

s
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These Orders required the operation of the Federal Columbia River Power System (FCRPS) as set forth in the 2009 Spring Fish Operations Plan (FOP) and the 2009 Summer FOP. The Summer FOP operations ended on August 31, 2009.  To the extent that Libby Dam operations were not specified in the FOP, operations were to be consistent with the 2008 NOAA BiOp, and/or other operative documents necessary to implement the BiOp. 
Libby Dam operations are also addressed in a USFWS 2006 BiOp and RPA as to the effects of the operation on ESA listed Kootenai River white sturgeon (sturgeon) and bull trout. The Corps is bound by the terms of a settlement agreement entered into in 2008 with the Center for Biological Diversity (CBD), State of Montana, U.S. Fish and Wildlife, and the Kootenai Tribe of Idaho regarding Libby Dam operations and other actions for the listed sturgeon. 
Center for Biological Diversity (CBD) v USACE, USFWS (settled Sept 2008)
Provisions in Settlement Agreement 
Parties: CBD, State of Montana, USACE, USFWS, Kootenai Tribe of Idaho
State of Montana – state water quality standard (TDG) waiver

Clarified RPA from USFWS (Dec 2008), amends 2006 Jeopardy Biop 
USACE and BPA are action agencies
if 2008 + 2009 sturgeon ops not successful, spill in 2010 – 2012

Kootenai River Restoration Project 
Master Plan (July 2009)
1135 projects – Braided Reach and Meander Reach
begin construction by 2012 or reinitiate section 7 consult

Selective Withdrawal System  - structural and operational modifications
Bi-annual status reports to CBD


Sturgeon Pulse

“If these conditions are met, increase discharge from Libby Dam to 15

2/8/2012

kcfs for 3 days, followed by discharge of 20 kcfs for 3 days,
discharge of full powerhouse capacity for 3 days, then maintain
peak discharge of PHC + spill of up to 10 kcfs for 7 days...... reduce
discharge to PHC for 4 days, reduce discharge to 20 kcfs for at
least 3 days... If modeled summer flat flow is at least 15 kcfs,
maintain 17 kcfs until volume is exhausted....” -- 2011 Libby
Operation
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Modular Refill Guidance (VarQ)

VQFinal =VQNew — Adjustment For Duration

VQNew =VQInit + Adjustment For Storage

VQInit = Interpolation based on Current Apr - AugWSF

AdjStorage = A _ A = Req'd Space — Actual Space
Duration

_ [VQNew - Qout,,,, |* PriorDays
NewDuration — PriorDays

AdjDur =
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Modular Refill Guidance (VarQ)

(VQInit— A_ j—QoutPrior * PriorDays
N Duration

Duration} NewDuration — PriorDays

VQFinal = [VQInit —

4 [U] VarQ Functions
F] getVQnew
[F] getADIDUR
[F] getaDISTO
F] getQoutPrior
El GetMewDurPriorRelFrac
[F] getFloodDuration

El getDelta
[F] getCalcDate

S _—
P4 Rule Editor - "Kootenai Rules.rls : Libby ... E@g

File Edit FRule View

B] varQand June Refil

# Set Outflow per YarQ -~
Libby Dam.Outflow [ ] = getVQnew { ) - getADIDUR '[ 3 O
il | Y | L
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Forecast Time Series

 Drawdown, refill, sturgeon operations, minimum flows
all vary with current timestep’s April — August forecast.

. VarQ refill also depends in part on what the forecast was on a
specific date in the past.

. Refill may be declared retroactively
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Presentation Notes
Average April-Aug Volume = 6.3 MAF.  Standard Error on December FCST = 1.2 MAF   = 20% of mean  Largely due to occasional Monsoonal rain events in June/July

Green bracket shows mean +/- 1.2 MAF 

In the historical level data set – an attempt at calculating what the WSF would have been had we known the basin as well as we know it know, the December forecast is off by an average of 900 KAF.  
     



Forecast Time Series

 Drawdown, refill, sturgeon operations, minimum flows
all vary with current timestep’s April — August forecast.
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2011 Libby WSF and Flood
Control Elevations
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In 2011, forecast went from 6.262 in December to 5.61 in January, 6.6 in February, then as high as 8.165.  Corresponds to 2.2 Maf space, 2.5 Maf, 2.1 Maf, 3.5 MAF


Forecast Time Series

. Solution:

Libby Refill Date WSF TDA

mmem  Walue: | 137594400.60237 MonthAndDay mmem  Yalue: 92

Evaluation Time:  Beginning of timestep, current ti

Edit Date /Time Slot Values:
Evaluation Range: Run start to run finish (Step: 10

WSF Lib

mmem Malue: Q0

Evaluation Time:  Beginning of run
Evaluation Range: Run start to run finish (50

May > 15th| - HistoricalData.MonthlyWSF_TDA | GetDate = HistoricalData. MonthlyWSF_LIE | GetDate
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Show: Comments
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Notes:  

Able to look forward to find next change in forecast – not able to automatically determine what date it falls upon.
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an average year may look like
for Libby Dam regulation

Libby Pool and Flow Status
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Riverware Implementation

Excel Input File
Creator

*Run Type
*Realtime (Single trace, 0-
2 weeks)
¢ Seasonal Planning
(Multiple Traces)
«Policy Studies ( e.g. 2010
Level hydrographs)
« Optional forecast
fluctuation
« Optional filtering weather
years
« Exports to new excel file

Riverware
Processing

* Realtime model &
planning/study model

« Eventually automatically
running single trace
overnight
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Output to import

« Pre-configured analysis
and graphs

* Easy sharing with non-RW
users

* Study parameters and
data preserved

17
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