Glen Canyon Dam Adaptive Management Work Group
Agenda Item Information
February 20-21, 2013

Agenda Item
Basin Hydrology and Operations

Action Requested

v Information item only.

Presenter

Katrina Grantz, Hydraulic Engineer, Bureau of Reclamation, Upper Colorado Region

Previous Action Taken
N/A

Relevant Science
N/A

Backeround Information

The presentation is intended to provide pertinent information to AMWG members on current water
supply and forecasted hydrologic conditions within the Upper Colorado River Basin. The
presentation will focus on projected reservoir conditions and operations at Lake Powell/Glen
Canyon Dam for the remainder of water year 2013 and provide a general outlook for 2014.

The presentation will cover the implementation of the Colorado River Interimt Guidelines for Lower Basin
Shortages and the Coordinated Operations of Lake Powell and Iake Mead and the potential for equalization
releases from Lake Powell in water year 2014. Such information is provided to assist the AMWG in

developing recommendations to the Secretary on the operation of Glen Canyon Dam for water year
2014.
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Lake Powell & Lake Mead

Operational Diagrams for 2013 (projected in Aug 2012)

Elevation
{leel)

Opertaions According
to Interim Guidelines

Live Storage

(MAF)

Elevation
{leetl)

Opertaions According
to Interim Guidelines

Live Storage

(MLAF)

3,700

3,636 - 3,666

Equalization Tier
Equalize, Avoid Spills
or Release 8.23 MAF

(2008-2026) /\
v Upper Elevation

24.3

15.5-19.3
(2008-2026)

3,615
1/1/13
Projection

3,575

alanc1ng Tier!
Release 8.23 MAF;

if Lake Mead < 1,075 feet,

balance contents with
a min/max release of
7.0 and 9.0 MAF

Mid-Elevation
Release Tier
Release 7.48 MAF,

if Lake Mead < 1,025 feet,

Release 8.23 MAF;

Lower Elevation
Balancing Tier
Balance contents with
a min/max release of
7.0 and 9.5 MAF

13.2
1/1/13
Projection

9.5

1,220

1,200

1,145
1,119

Flood Control, 70R or ICS

25.9

229

15.9
13.5

1/1/13
Projection

1,075
1,050
1,025

1,000

Shortage 500 KAF?
and Consultation?®

1/1/13
Projection

9.4
7.5

5.8

1 Subject to April adjustments that may result in balancing releases or releases according to the Equalization Tier.
2These are amounts of shortage (i.e., reduced deliveries in the United States).
3 1f Lake Mead falls below elevation 1,025 ft, the Department will initiate efforts to develop additional guidelines for

shortages at lower Lake Mead elevations.
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Presenter
Presentation Notes
Jan 1 2013 observed:  Powell 3609.8 ft (12.7 maf), but it is the August projection that sets the operating tier.
Mead: 1120.4 ft and 13.6 maf



WY2013 Operations under Interim Guidelines
as projected in August 2012 24-Month Study

" : Projected
: Initial Operational
Scenario : Annual Release
Tier
Volume
Minimum '
Upper EIe_vann 8,23 maf
Probable Balancing
Most '
Upper EIe_vann 823 maf
Probable Balancing
Maximum '
Upper Elevation 11 21 maf

Probable Balancing*

* Upper Elevation Balancing with a projected April adjustment to
equalization with Lake Powell September 30, 2013 elevation governing.
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Presenter
Presentation Notes
3646 = 2013 equalization elevation
3648 = 2014 equalization elevation
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Presenter
Presentation Notes
Throughout the basin, not one subbasin in average or above average.  Most are in the 70s and 80s% range


Upper Colorado River Basin Snotel Tracking
Aggregate of 115 Snotel Sites above Lake Powell

Asof 021192013 with 113 of 116
sites reporting, the basin wide SWE
is 79 percent of median.

E

Currently 79% of median
(1981-2010)
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Presenter
Presentation Notes
NRCS updated to 1981-2010 (new 30 year record) and also to % of median instead of % of average..  Not a significant change to the statistics, when comparing % of average versus % of median.  The shape of the index looks very similar.  Peak is now April 8 instead of April 9.  The raw values are different (2055.7 in for average ’71-’00 and 1874.9 in for median ‘81-’00: computed as sum for all 116 locations, average/median for the day over 30-year timeperiod, )
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Apr-Jul 2013 Forecast (Feb 1)
Comparison with History
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Forecast
1,800 kaf (25%)

April - Jul
Feb Most Prob: 3,850 kaf (54%)

Feb Max Prob: 6,780 kaf (95%)

Feb Min Prob:

Average: 7,160 kaf (1881-2010)

Historic Average: 7,160 kaf
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Presenter
Presentation Notes
U:\1_Powell Ops\5_Ops Spreadsheets\4_Inflow Forecast Graphs\Jan2013-HistoricAMJJInflow.xlsx
Feb mid-month: 3,750 kaf

Jan final: MIN - 1,800 kaf
              MOST 4,400 kaf
              MAX – 7,700 kaf



WY2013 Operations under Interim Guidelines
as projected in January and February 2013 24-Month Studies

Scenario
Minimum
Probablel

Most
Probable?

Maximum
Probablel

" : Projected
Initial Operational
: Annual Release
Tier
Volume
Upper EIe_vann 8 23 maf
Balancing
Upper Eleyatlon 3 23 maf
Balancing
Upper Elevation 8 23 maf

Balancing

Currently, no inflow scenario projects an April adjustment to equalization

1 Based on January 24-Month Study
2 Based on February 24-Month Study
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Coordinated Operations of Lake Powell and Lake Mead
WaterYear 2013 Release Volume as a Function of Unregulated Inflow Volume
based on February 2013 24-Month Study Conditions
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restricted release
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Inflow Scenario Inflow Scenario

Febrary Most Probable
Unregulated Inflow=5.81 maf

Powell Release = 8.23 maf Current Probability of Equalization:

Less than 5%
I I I I
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Potential Water Year Unregulated Inflow Volume (maf)
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Presenter
Presentation Notes
Will most likely be releasing 8.23 maf.  Forecast would need to more than double by April 1 to approx 12.9 maf to trigger equalization.


Coordinated Operations of Lake Powell and Lake Mead
WaterYear 2013 Release Volume as a Function of Unregulated Inflow Volume
based on February 2013 24-Month Study Conditions
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Powell Release = 8.23 maf Current Probability of Equalization:

Less than 5%
I I I I

) 6 7 8 9 10 11 12 13 14 15 16
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Presenter
Presentation Notes
August 24-MS had Max at 16maf and 11.2 maf release
August: Max powerplant release was closer to 14maf
In August scenario: Equalization triggered at 12.3 maf unreg inflow



Lake Powell Monthly Release Volume Distribution

February 2013 24-Month Study
Most Probable Scenarios

WY 2013

Future Most Probable Release: 8.23 maf
Min Probable Release: £.23 maf
Max Probable Release: 8.23 maf
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Presentation Notes
U:\1_Powell Ops\5_Ops Spreadsheets\24MonthStudyDataTool_DEC2012.xlsx
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Presenter
Presentation Notes
Excel file:  U:\1_Powell Ops\5_Spreadsheets\24 Month Study Data\Powell_Projected_Ele_Nov2012.xlsx
Current elevation 2/18/2013:  3602.7


Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2013

Unit Oct | Nov | Dec | Jan Feb Mar | Apr May | Jun Jul Aug | Sep
Number |[2012 | 2012 | 2012 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013

4

5

6 (3/4 Unit)

-

8

Units 8 6
Available 7 7

- 25,200 18,000

Capacity '

19,500 21800 | 21,600 | 14,800 21600 | 18,000 | 21,600 | 21600 | 21.600 | 18,000
(cfs) 21,700 21,600

Capacity {1319 11380 | 2200 | 1200 | 920 | 1220 | 1290 | 1210 | 1290 | 1330 | 1330 | 1210
(kaf/month)
Max (kaf)t | = u = - | 600 | 600 | 550 | 600 | 800 | 850 | 800 | 600
Most (kaf)2 | 494 | 730 | 801 | 801 | 600 | 600 | 550 | 600 | 800 | 850 | 800 | 600
Min (kaf)t | = - - - | 600 | 600 | 550 | 600 | 800 | 850 | 800 | 600
1 Based on Jan 2013 Min/Max probable 24-Month Study (updated 2-19-2013)
2 Based on Feb 2013 Most probable 24-Month Study. E ) I j {:‘w’ j z’qt,a .** ,1 ;ﬁ"u\ J]' I { “}ﬁ *"ﬁ\ 7
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Presenter
Presentation Notes
Annuals 2013 (Remaining)

Annual 7-8	start  02/04/2013	finish  02/22/2013	
Annual 3	start  02/25/2013 	finish  03/15/2013	
Annual 4	start  06/24/2013 	finish  07/12/2013	
Annual 5	start  05/06/2013	finish  05/24/2013	Fixed Wheel Gate 8 Year
Annual 1-2	start  09/02/2013	finish  09/20/2013

Replacements 2013

Unit 4 	start  		finish  08/30/2013	Turbine Runner Replacement
Unit 3	start  09/23/2013	finish  06/27/2014	Turbine Runner Replacement



Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2014

Unit
Number

Oct
2013

Nov
2013

Dec
2013

Jan
2014

Feb
2014

Mar
2014

Apr
2014

May
2014

Jun
2014

Jul
2014

Aug
2014

Sep
2014

4

5

6 (3/4 Unit)

-

8

Units
Avalilable

Capacity
(cfs)

21,6008

Capacity
(kaf/month)

Max (kaf) !

600

G10[0)

800

800

G10[0)

G10[0)

510]0)

G10[0)

650

850

{0]0)

X{0)

Most (kaf) 2

600

600

800

800

600

600

600

600

650

850

900

630

Min (kaf) !

480

500

600

800

G10[0)

G10[0)

500

G10[0)

600

800

800

510]0)

13

1 Based on Jan 2013 Min/Max probable 24-Month Study

2 Based on Feb 2013 Most probable 24-Month Study.

3 Total release during a HFE = Capacity +15,000 cfs of bypass
(e.g., Nov 2013 Total Possible Release = ~36,600 cfs)

(updated 2-19-2013)
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Presentation Notes
Annuals 2014

Annual 5-6	start  9/23/2013 	finish  10/11/2013	
Annual 7-8	start  02/03/2014 	finish  02/21/2014	Includes Digital Governor Replacement
Annual 3-4	start  02/24/2014 	finish  03/14/2014	Includes Digital Governor Replacement
Annual 4	start  04/28/2014	finish  05/15/2014	Fixed Wheel Gate 8 Year
Annual 1-2	start  09/01/2014	finish  09/19/2014	Includes Digital Governor Replacement

Replacements 2014

Unit 3 	start  09/16/2013	finish  04/25/2014	Turbine Runner Replacement
Unit 6	start  03/17/2014	finish  12/10/2014	Generator Rebuild
Unit 2	start  07/01/2014	finish  04/06/2015	Turbine Runner Replacement



Glen Canyon Dam Hourly Release Pattern FEB 2013

February1-28,2013
83 MW reg/res at GCD

2/01 -Fri
2/02 - Sat
2/03-3un
2/04 - Mon
2/05-Tue
2/08 - Wved
2/07-Thu
2/08 - Fri
2/08 - 3at
2/10-3un
211 -Mon
2M12-Tue
2113 -Wed
2114 -Thu
2115 -Fri
2116 - 5at
217 -8un
218 -Mon
2/19-Tue
2/20 -Vved
2/21-Thu
2/22-Fri
2/23 - Sat
224 - Sun
2/25- Mon
2/26-Tue
227 -Wed
2/28-Thu
3/01 - Fri

Date-Hour
= Scheduled Hourly Releases —Actual Hourly Releases Lees Ferry Flow ‘
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Presenter
Presentation Notes
Blue line shows the plan, red line shows actual.  While we have a plan….it can change.  



UOW - L0/

uns - Lee
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pant - LZ/E
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uoly -SZ/e

March 1-31,2013
83 MW reg/res at GCD

uns - #Z/e

-+ Lees Ferry Flow
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Glen Canyon Dam Hourly Release Pattern APR 2013

April 1-30,2013
83 MW reg/res at GCD
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4/01 - Mon
4/02-Tue
4/03 - Wed
4/04 - Thu
4/05-Fri
4/06 - Sat
4/07 - Sun
4/08- Mon
4/09-Tue
410 - VWed
4/11-Thu
4/M2-Fri
4/13 - Sat
4014 - 3un
4/M15-Mon
4/M16-Tue
417 - Wed
4/18- Thu
4/M19-Fri
4/20 - Sat
4/21 - 3uUn
4/22 - Mon
4/23-Tue
4/24 - Wed
4/25-Thu
4/26- Fri
4/27 - Sat
4425 - 3un
4/29-Mon
4/30- Tue
5/01 - Wed

Date-Hour
= Scheduled Hourly Releases —— Actual Hourly Releases Lees Ferry Flow
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Glen Canyon Dam Hourly Release Pattern MAY 2013

May1-31,2013
83 MW reg/res at GCD

Steady release at 8,000 cfs for
GCMRC overflight data collection

\

\
\

IR

Tentative pattern: releases will
resume fluctuating as soon as

overflight is completed
I I I I

5M0-Fri
5/11-8at
5M17-Fri
5/18 - Sat
5/19-8un
5/23- Thu 1
5/24 - Fri 1
5/25- Sat
5/26 - Sun 1
5/28- Tue
5729 - Wed
5/30- Thu 1+
5/31-Fri 1
6/01 - Sat

5/01 - Wed
5/03-Fri

5/08 - Wed
5015 - Wed
5/20- Mon 1
521 -Tue 1+
522 - Wed 1
5727 - Mon

5/02- Thu
5/04 - Sat
5/05 - Sun
5/08 - Mon
507 - Tue
5/09- Thu
512 -5un
5M3-Mon
514 - Tue
Sf16-Thu

Date-Hour
= Scheduled Hourly Releases —Actual Hourly Releases Lees Ferry Flow ‘
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Presenter
Presentation Notes
Approx 5kaf per day more released for each day the overflight 


Questions

Katrina Grantz
801-524-3635

Hydraulic Engineer, Glen Canyon
Reclamation, Upper Colorado Region
Resource Management Division
Water Resources Group
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mailto:kgrantz@usbr.gov�
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