Managing Water in the West

DRAFT Annual Operating Plan
for Colorado River Reservoirs

2012

This draft document of the 2012 AOP is based upon the published
2011 AOP. Edits, in red, indicate changes from the 2011 AOP.

Hydrologic projections in this draft document of the 2012 AOP are
based on the April 2011 24-Month Study. Subsequent drafts will be
updated with contemporary projections of hydrology.

Text and values highlightedkin BIUg are provisional and subject to
change.

U.S. Department of the Interior
Bureau of Reclamation



Managzng Water in the West

2012 Colorado River Annual
Operating Plan

Colorado River Management Work Group
First Consultation
May 31, 2011

SHONEL . U.S. Department of the Interior

~emomee— Bureau of Reclamation




2012 Colorado River AOP
First Consultation Meeting

Welcome and Introductions — Steve Hvinden / Dave
Trueman

Upper Basin Hydrology and Operations — Rick Clayton

Lower Basin Hydrology and Operations — Dan Bunk /
Hong Nguyen-DeCorse

2012 AOP Review Process — Steve Hvinden / Dave
Trueman

Review of Draft 2012 AOP - CRMWG
Conclusion, Wrap-up, Future Meeting Dates




Upper Colorado River Basin

Hydrology and Operations




Upper Basin Hydrology Update

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

April 1 Snowpack
119% of average

April Forecast (Apr-Jul)
9.5 maf (120% of average)
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Upper Basin Hydrology Update

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

May 23 Snowpack
193% of average

May Forecast (Apr-Jul)
11.5 maf (145% of average)
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CBRFC Unregulated Inflow Forecasts
dated May 16, 2011

Projected 2011

April — July Period Inflow Percent of
Inflow?* in 2011 (KAF) Averagel
, 0
L3 April

(observed)

May 2,200

June 5,600

July 2,700

April — July 11,500

Water Year
Projection

..---.‘: - . -
1 Percentages and percent of average based on period of record from 1971-2000. RE(_/ /
6 | r y i

15,380




Projected Operations
for the Remainder of WY 2011




Water Year 2011 Projections

April 2011 Most Probable Inflow Scenario

Projected Unregulated Inflow into Powell! = 13.11 maf (109% of average)

Lake Powell Lake Mead

1,220
24.322 maf 3,700

25.877 maf

A
3,662.6 feet

1,105 11.9 maf

3,575 1,075
1,068.4 feet

8.23 maf 34% of capacity
0.94 maf

9.73 maf >
3,370 895 0.0 maf

Dead Storage Dead Storage

Not to Scale

1 Projected elevations from the April 2011 24-Month Study Which EC I AMA I ION
8 Is based on the CBRFC inflow forecast dated April 4, 201 :




Water Year 2011 Projections

April 2011 Most Probable Inflow Scenario

Projected Unregulated Inflow into Powell! = 13.11 maf (109% of average)

Lake Powell Lake Mead

1,220
24.322 maf 3,700

25.877 maf

3,638.2 feet
65% of capacity

1,105 1.105.0 feet 11.9 maf

46% of capacity
3,575 1,075

11.56 maf
0.94 maf

9.73 maf >
3,370 895 0.0 maf

Dead Storage Dead Storage

Not to Scale

1 Projected elevations from the April 2011 24-Month Study WhichREC I AMA I ION
9 Is based on the CBRFC inflow forecast dated April 4, 2011 :




Water Year 2011 Projections

May 2011 Most Probable Inflow Scenario

Projected Unregulated Inflow into Powell! = 15.38 maf (128% of average)

Lake Powell Lake Mead

1,220
24.322 maf 3,700

25.877 maf

v

3,649.7 feet
71% of capacity

1,105 1114.9 feet 11.9 maf

50% of capacity
3,575 1,075

12.46 maf
1.02 maf

9.72 maf >
3,370 895 0.0 maf

Dead Storage Dead Storage

Not to Scale

1 Projected elevations from the May 2011 24-Month Study which REC I AMA I IO ‘ \‘
10 is based on the CBRFC inflow forecast dated May 4, 2011 :
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Coordinated Operations of Lake Powell and Lake Mead
Annual Release Volume as a Function of Unregulated Inflow Volume
based on May 2011 Conditions

| | | |

Underthe Equalization Tier, in
years thatare ultimately much

Equalizationrelease
volume controlled by

Mead elevation of

Equalization release volume

controlled by equal volumesin

Powelland Mead at EOWY 2011
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1,105 ftat EOWY 2011 [ [
N\ Equalization release

\ volume controlled by
Equalization release \

Powellelevation of
3,643 ftat EOWY 2011
volume controlled by N\
Powellelevation of a2
3,623 ftat EOWY 2011 \ PN
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| May Minimum |

drierthan expected, the annual
| release from Lake Powellcan
be aslow as 8.23 mafif the
projected and actual EOWY

|| elevation of Lake Powellis 20
feetorgreaterbelow the

| | Equalization Level. In WY 2011,
this elevationis 3,623 feet.
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With the Equalization Tier governingthe operation of Lake Powellfor the remainder of WY
2011, and a forecasted wateryearunregulated inflow into Lake Powell of 15.38 maf, the
projected annualrelease in the most probable May 24-Month Study is 12.46 maf. This
annualrelease volume represents the projected maximum amount of water than can be
passed through Glen Canyon Powerplantin WY 2011. In the May 24-month study, the annual ||
release volume to acheive Equalization by EOWY 2011 is projected to be 13.31 maf. Based
onthese conditions, a projected WY 2011 equalization volume of 0.85 maf will carry overto ||
WY 2012, with Equalization being achieved by EOCY 2011. This resultsin a Lake Powell
projected EOWY elevation of 3,649.7 feet (nearly 7feetabove the 2011 Equalization Levelof |
3,643 feet) and a Lake Mead projected EOWY elevation of 1,114.9 feet.
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Potential Water Year Unregulated Inflow Volume (maf)
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Lake Powell End of Month Elevation
Projections from April 2011 24-Month Study Inflow Scenarios

April 2011 Probable Minimum Inflow into Lake Powell (10.52 maf in WY 2011)
=== April 2011 Most Probable Inflow into Lake Powell (13.11 maf in WY 2011)
eeeees April 2011 Probable Maximum Inflow into Lake Powell (16.21 maf in WY 2011)

== Historical Elevations

9/30/2010

10/31/2010
11/30/2010
12/31/2010

1/31/2011

2/28/2011

3/31/2011

4/30/2011

5/31/2011
6/30/2011
7/31/2011
8/31/2011
9/30/2011
10/31/2011
11/30/2011
12/31/2011

RECLAMATION



Lake Powell End of Month Elevation
Projections from April and May 2011 24-Month Study Inflow Scenarios

Projected EOWY
Elevation — 3649.74 feet

Equalization Level for 2011 — 3643 feet

.
—————————————— X :.—,-—;—’—:—d-‘—::—:———————

Elevation (ft)

= = May 2011 Most Probable Inflow into Lake Powell (15.38 maf in WY 2011)
April 2011 Probable Minimum Inflow into Lake Powell (10.52 maf in WY 2011)
=== April 2011 Most Probable Inflow into Lake Powell (13.11 maf in WY 2011)
April 2011 Probable Maximum Inflow into Lake Powell (16.21 maf in WY 2011)
=== Hjstorical Elevations

9/30/2010
10/31/2010
11/30/2010
12/31/2010

1/31/2011

2/28/2011

3/31/2011

4/30/2011

5/31/2011

6/30/2011

7/31/2011

8/31/2011

9/30/2011
10/31/2011
11/30/2011
12/31/2011

RECLAMATION




Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2011
(updated 5-9-2011)

Unit
Number

Oct
2010

Nov
2010

Dec
2010

Jan
2011

Feb
2011

Mar
2011

Apr
2011

May
2011

Jun
2011

Jul
2011

Aug
2011

Sep
2011

6 (3/4 Unit)

-

8

Units
Avallable

Capacity
(cfs)

Capacity
(kaf/month)

Max (kaf)

Most (kaf)

Min (kaf)




Glen Canyon Dam Hourly Release Pattern MAY 2011
|

er Plant Capacity (approximately 23 )0 cfs)

LT

May 1-31, 2011

99 MW spinning and non-spinning
reserves at GCD

Ramp-Up - 4000 cfs/hr
Ramp-Down - 1500 cis/hr
May Volume = 1195 kaf

CRSP Reserve Requirement is 98 MW.

40 MW Regulation at GCD

-Thu

5/13 - Fri
5/27 - Fri
5/28 - Sat -
5/29 - Sun A
5/30 - Mon A
5131 -Tue
6/01 - Wed
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514 - Sat
5/15- Sun
517 -Tue
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5/01 - Sun
5/02 - Mon
5/03 -Tue
5/04 - Wed
5/06 - Fri
5/08 - Sun
5/09 - Mon
5/M10-Tue
5/11 - Wed
512
5/16 - Mon
5/20 - Fri
5/23 - Mon -
5124 -Tue A

Date-Hour

= Scheduled Hourly Releases ——Actual Hourly Releases

RECLAMATION

Lees Ferry Flow




Glen Canyon Dam Hourly Release Pattern JUN 2011

A

or Blant Capacity| (appraximately

4

3,0

00

cfs

Ramp-Up - 4000 cfs/hr
Ramp-Down - 1500 cfs/hr
June Volume = 1369 kaf

99 MW spinning and non-spinning reserves at GCD

June1-30, 2011

CRSP Reserve Requirement is 99 MW.

40 MW Regulation at GCD

6/01 - Wed

6/02 - Thu
6/03 - Fri
6/04 - Sat
6/05 - Sun
6/06 - Mon
6/07 - Tue
6/09 - Thu
610 - Fri
6/11 - Sat
6/12 - Sun

= Scheduled Hourly Releases

6/13 - Mon

6/14 - Tue

6/25 - Sat
6/27 - Mon
6/28 - Tue
6/30 - Thu

6/16 - Thu
6/18 - Sat
6/19 - Sun
6/20 - Mon
6/21 - Tue
6/23 - Thu

Date-Hour
Actual Hourly Releases Lees Ferry Flow

RELLAMATION



Glen Canyon Dam Hourly Release Pattern JUL 2011

Sa4000 L_Flower Plarjt Capacity (approximately] 23}825 cfs)

22000

20000

18000

July 1-31, 2011

Ramp-Up - 4000 cfs/hr
Ramp-Down - 1500 cfs/hr
July Volume = 1465 kaf

89 MW spinning and non-spinning
reserves at GCD

CRSP Reserve Requirement is 98 M.

40 MW Regulation at GCD

7129 - Fri
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7122 - Fri 1
7124 - Sun
7125 - Mon
7126 - Tue -

7131 - Sun
8/01 - Mon

1
o
=
|_
1
—
(o]
S~
M=

102 - Sat
/09 - Sat
719 -Tue A

7/10 - Sun
713 - Wed
715 - Fri

714 -Thu

1
8
<
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7101 - Fri
7103 - Sun
7/04 - Mon

7/07 - Thu

7108 - Fri

711 - Mon

TMNZ-Tue

7117 - Sun

Date-Hour
——Actual Hourly Releases - L ees Ferry Flow ‘

RECLAMATION

= Scheaduled Hourly Releases




24000 Pawer Plant|Cgpacity (appraoximately 23,825 cfs)

22000

20000

18000

Glen Canyon Dam Hourly Release Pattern AUG 2011

Ramp-Up - 4000 cfs/hr

August 1-31, 2011

Ramp-Down - 1500 cfs/hr
Aug Volume = 1465 kaf

99 MWW spinning and non-spinning
reserves at GCD

CRSP Reserve Requirement is 99 MW.

40 MW Regulation at GCD

8/01 - Mon

8/02 - Tue
8/04 - Thu
8/06 - Sat
8/07 - Sun
8/08 - Mon
8/09 - Tue
811 - Thu
8/M12 - Fri

= Scheduled Hourly Releases

- Sat

8/13

8/14 - Sun

8/15 - Mon

816 - Tue
8/18 - Thu
8/20 - Sat
8/21 - Sun A
8/22 - Mon -
8/23 - Tue
8/25 - Thu -
8/26 - Fri
8/27 - Sat -
8/28 - Sun A
8/29 - Mon
8/30 - Tue
8131 - Wed
9/01 - Thu

Date-Hour
ActualHourly Releases Lees Ferry Flow

RECLAMATION



Glen Canyon Dam Hourly Release Pattern SEP 2011

City DXIr

Steady Release Target September 1-30, 2011

14,840 cfs

99 MW spinning and non-spinning reserves at GCD

Sept. Volume = 883 kaf
CRSP Reserve Requirement is 99 MW.

40 MW Regulation at GCD

9/01 - Thu
9/02 - Fri
9/03 - Sat
9/04 - Sun
9/05 - Mon
9/06 - Tue
9/08 - Thu
9/09 - Fri
9/10 - Sat
9/11 - Sun
9M12 - Mon
9/13 - Tue
9/15 - Thu
9M6 - Fri 1
9/17 - Sat 1
9/15 - Sun -
9/19 - Mon
9/20 - Tue A
921 - Wed -
9/22 - Thu A
9/24 - Sat -
9/25 - Sun
9/26 - Mon
9/27 - Tue A
9/29 - Thu
10/01 - Sat

Date-Hour
Actual Hourly Releases Lees Ferry Flow

REC LAMATION

= Scheduled Hourly Releases




Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2012

(u

pdated 5-13-2011)

Unit
Number

Oct
2011

Nov
2011

Dec
2011

Jan
2012

Feb
2012

Mar
2012

Apr
2012

May
2012

Jun
2012

Jul
2012

Aug
2012

Sep
2012

6 (3/4 Unit)

-

8

Units
Avallable

6.75

6.75

6.75

6.75

Capacity
(cfs)

23,000

23,000

23,800

23,800

Capacity
(kaf/month)

1370

1370

1460

1460

Max (kaf)

1370

1370

1460

1460

Most (kaf)

950

1100

1165

1109

Min (kaf)

600

860

834

600
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. ower Colorado River Basin

Hydrology and Operations




Colorado River Basin Storage
(as of May 30, 2011)

Percent Elevation
Current Storage Full MAF (Feet)

Lake Powell 58% 14.02 3,622

Lake Mead 449% 11.29 1,098

Total System

0)
Storag 55% 32.94 NA

*Total system storage was 33.17 maf or 56% this time last year




Lake Mead End of Month Elevation

Spillway Crest 1221 ft

September 1999
95% of Capacity
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April 2011 /

43% of Capacity

Prior to 1999, Mead was last at elevation 1,095.76 feet during the filling of Lake Powell in May 1965.
In November 2010, Mead was at its lowest elevation of 1,081.94 feet since it was first filled in the late 1930s.

During the 1950s drought, Mead reached a low of 1,083.23 feet in April 1956.
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Water Year 2011 Projections

Published May 2011 Most Probable Inflow Scenario

Projected Unregulated Inflow into Powell! = 15.38 maf (128% of average)

Lake Powell Lake Mead

1,220
24.322 maf 3,700

25.877 maf

v

3,649.7 feet
71% of capacity

1,105 1114.9 feet 11.9 maf

50% of capacity
3,575 1,075

12.46 maf
1.02 maf

9.72 maf >
3,370 895 0.0 maf

Dead Storage Dead Storage

Not to Scale

1 Projected elevations from the May 2011 24-Month Study which REC I AMA I IO ‘ \‘
24 is based on the CBRFC inflow forecast dated May 4, 2011 :




Lake Mead End of Month Elevation

Projections from April 2011 24-Month Study Inflow Scenarios
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April 2011 Probable Minimum (11.35 mafrelease from Lake Powell in WY 2011)
=== April 2011 Most Probable (11.56 maf release from Lake Powell in WY 2011)
eeecee April 2011 Probable Maximum (12.36 maf release from Lake Powell in WY 2011)

e Historical Elevations

9/30/2010
10/31/2010
11/30/2010
12/31/2010

1/31/2011

2/28/2011

3/31/2011

4/30/2011

5/31/2011

6/30/2011

7/31/2011

8/31/2011

9/30/2011
10/31/2011
11/30/2011
12/31/2011

LAMATION




Lake Mead End of Month Elevation

Projections from April and May 2011 24-Month Study Inflow Scenarios

Lake Mead Operational Tier in 2012
Normal or ICS Surplus Condition
January 1 Projected Elevation of 1,075 to 1,145 feet
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= == May 2011 Most Probable (12.46 maf release from Lake Powell in WY 2011)
April 2011 Probable Minimum (11.35 mafrelease from Lake Powell in WY 2011)
== April 2011 Most Probable (11.56 maf release from Lake Powell in WY 2011)
April 2011 Probable Maximum (12.36 maf release from Lake Powell in WY 2011)
e Historical Elevations

9/30/2010
10/31/2010
11/30/2010
12/31/2010

1/31/2011

2/28/2011

3/31/2011

4/30/2011

5/31/2011

6/30/2011

7/31/2011

8/31/2011

9/30/2011
10/31/2011
11/30/2011
12/31/2011
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Lower Basin Side Inflows
Glen Canyon to Hoover in WY/CY 201112

Intervening Flow Intervening Flow Difference From
Month in WY/CY 2011 Glen Canyon to Hoover Glen Canyon to Hoover 5-Year Average
(KAF) (% of Average) (KAF)

October 2010 80 136% +21
November 2010 13 27%
December 2010 251%

January 2011 99%
February 2011 91%
March 2011 96%

April 2011 235%

May 2011

June 2011

July 2011

August 2011
September 2011 70
October 2011 59
November 2011 48
December 2011 99

WY11 Totals 1,019
CY11 Totals 884

QmHAO M O 0 0

1 Values were computed with the LC’s gain-loss model for the
March 2011 24-month study.

2 Percent of average are based on the 5-year mean from
2006-2010 in CY 2011.




YAQO Operations Update

e EXcess Flows to Mexico

— Total excess flows to Mexico from January
through May 19, 2011, was 47,131 AF

 Pumped drainage return flows from the
Wellton-Mohawk lrrigation and Drainage
District

— Flow at station 0+00 on the Main Outlet Drain
from January through March 2011 was 25,038
AF at 2,816 ppm




YAQO Operations Update

« Drainage Flows to the
Colorado River

— From the South Gila
Drainage Wells January
through April 2011 was
13,629 AF at 1,695 ppm

— From the Yuma Mesa
Conduit January
through April 2011 was
6,727 AF at 1,521 ppm

RECLAMATION




YAQO Operations Update

 YDP Pilot Run operation
started on May 3, 2010 and
operated for 328 days (March
23, 2011) at 1/3 capacity

- Approximately 30,000 AF of
product water blended with
drainage flows was delivered
to Mexico at NIB

Brock reservoir has conserved / |

43,500 AF as of May 22, 2011

RECLAMATION




2012 Colorado River AOP
First Consultation Meeting

Welcome and Introductions — Steve Hvinden / Dave
Trueman

Upper Basin Hydrology and Operations — Rick Clayton

Lower Basin Hydrology and Operations — Dan Bunk /
Hong Nguyen-DeCorse

2012 AOP Review Process — Steve Hvinden / Dave
Trueman

Review of Draft 2012 AOP - CRMWG
Conclusion, Wrap-up, Future Meeting Dates
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