Glen Canyon Dam Adaptive Management Work Group
Agenda Item Information
May 8, 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

Background 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 Interim Guidelines for
Lower Basin Shortages and the Coordinated Operations of Lake Powell and Lake Mead and
the projected releases from Lake Powell in water year 2013 as well as the potential
Operating Tier for 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 the
remainder of water year 2013 and for water year 2014.
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Hydrology and Operations

* Current Hydrology Update
* Projected Glen Canyon Dam Operations

— Projections for the remainder of WY 2013
— Outlook for WY 2014




Water Year 2013

Hydrologic Conditions




Snow Conditions

Upper Colorado Region

Monday, April01, 2015

Fremont
Escalante
76

Snow Water Equivalent
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Upper Colorado Basin Snowpack

Upper Colorado River Basin Snotel Tracking
Aggregate of 116 Snotel Sites above Lake Powell

May Forecast (Apr-Jul)
3.0 MAF (42% of average)

Snowpack peaked at 81%
on April 23, 2013
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1,750 kaf (24%)
4,250 kaf (59%)

April - July Forecast
May Most Prob: 3.0 maf (42%])

May Min Prob:
Average: 7,160 kaf (1981-2010)

May Max Prob:

Historic Average: 7,160 kaf
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Data Current as of:
A5,/86/2013

Upper Colorado River Drainage Basin

1345 500
~ ¥ 3 Full

Morrow Point
106153,/11 71930
1% Full

-

Elue Mesa
FETES E2AT00
41% Full

Nauago
941056, 1626000
554 Full

ke Powell i
&%§854ﬁf24322000 Drainaga Area 278,300 Squam Kilometars
u

Reservoir Storage

Conditions se/2013

(% of Capacity)
(% of average A-J forecast)

Powell — 47 % full
Apr-Jul Forecast — 42 %

Flaming Gorge — 80 % full
Apr-Jul Forecast — 49 %

Blue Mesa — 41 % full
Apr-Jul Forecast — 50 %

Navajo — 55 % full
Apr-Jul Forecast — 44 %




Projected Operations
for the Remainder of WY 2013




NOTE: Modeling is currently underway
using the May forecast. The projections
presented here are based on the April
most probable forecast (and 24-Month

Study results)

Powell forecast increased slightly from April to May
38% > 42%
2.7 MAF = 3.0 MAF




Coordinated Operations of Lake Powell and Lake Mead
Water Year 2013 Release Volume as a Function of Unregulated Inflow Volume
based on April 2013 24-Month Study Conditions

WY 2013 Powell release
controlled by equal EOWY
storage in Powell and Mead.
Powell EOWY 2013 elevation
greater than 3,646 feet.

WY 2013 Powell volume WY 2013 Powell
controlled by Upper Elevation release controlled by
Balancing release of 8.23 maf. 2013 Equalization
EOWY 2013 Powell elevation Level of 3,646 feet.
below 3,646 feet.

@ @ EOWY Powell storage ||
April Maximum greater than EQWY

April Minimum
Inflow Scenario Inflow Scenario Mead storage due to
restricted release

capacity at GCD.

April Most Probable
Unregulated Inflow = 4.53 maf
Powell Release = 8.23 maf

No adjustment to Equalization in 2013
| | | | |
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Coordinated Operations of Lake Powell and Lake Mead
Water Year 2013 Release Volume as a Function of Unregulated Inflow Volume

based on April 2013 24-Month Study Conditions

WY 2013 Powell release
controlled by equal EOWY

storage in Powell and Mead.

Powell EOWY 2013 elevation

WY 2013 Powell volume
controlled by Upper Elevation
Balancing release of 8.23 maf.
EOWY 2013 Powell elevation

| | May Forecast

| | Most: 4.8 maf

WY 2013 Powell
release controlled by
2013 Equalization

greater than 3,646 feet.

Min: 3.6 maf Level of 3,646 feet.

Max: 6.1 maf

below 3,646 feet.

4 Ll.- EOWY Powell storage ||
greater than EQWY
Mead storage due to
restricted release

capacity at GCD.

—@

April Maximum
Inflow Scenario

April Minimum
Inflow Scenario

April Most Probable
Unregulated Inflow = 4.53 maf
Powell Release = 8.23 maf
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No adjustment to Equalization in 2013
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Lake Powell Monthly Release Volume Distribution

April 2013 24-Month Study
Most Probable Scenario

WY 2013 Release: 8.23 maf

Future
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Lake Powell Elevations
Historic and Projected based on Most Recent Inflow Projections

Historic Futur

April 24 Month Study
projected Sept 30" elevation
is less than 3646, therefore
release 8.23 mafin WY 2013
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Glen Canyon Dam Hourly Release Pattern MAY 2013

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

Steady flows (8,000 cfs) for
GCMRC airborne data collection
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5/08 - Wed
5/15-WWed
5M6-Thu
517 -Fri
5/22 - Wed
5/24 - Fri
5/25 - Sat
5/29-Wed
5(31 - Fri
6/01 - Sat

5/03-Fri
5/04 - Sat
5/05-5SuUn
508 - Mon
507 - Tue
5/09-Thu
5M10-Fri
5/11-8at
5M12-58uUn
5/13-Mon
514 - Tue
5/18 - Sat
5M19-5Sun
5f20- Mon
5/21-Tue
5/23-Thu
5/26-8uUn
527 - Mon
5/28-Tue
5/30-Thu

5/01 - Wed
5/02- Thu

Date-Hour
= Scheduled Hourly Releases ——Actual Hourly Releases Lees Ferry Flow ‘
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uow - L0sL

uns - pe/g

ES-52/9
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4 -8Z/a

nyl-Le/e

Pas -9g/9

anl-gZ/a

UoW - #E/a

uns -£Z/9

June 1-30,2013
83 MW reg/res at GCD
-+ Lees Ferry Flow

s -Zg/a

M4 -12/a

nylL-og/a

Pam -6l/a

anl-gl/e

HoW - L1/

uns -gL/a

Date-Hour
—Actual Hourly Releases

ES-51/9

M4 -Fiia

nyL-egLia

Pap-Z1/a

anL-1i/a

uow -0L/a

uns - 60/9

800 kaf

Es-20/9

M4 - L0/9

nyl-9o0/a

Scheduled Hourly Releases

pasn - 50/9

anl - 0/8

June Volume

uow -£0/9
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Outlook to WY2014




Water Year 2014 Projections: April 2013 24-Month Study

April 2013 24-Month Study EXHIBIT run

B4 SCT Powell.sct (24month APR13-MOST_WY14-8 23ExhibitRun.mdl.g EE

File Edit Slots Aggregation View Config DMl Run Diagnostics Go To

(e F&»® Il H ot ItTlle M o r
Edit Series Slot List | Scalar Slots | Other Slots | Object Grid

Powellinflow Powell .
Timestep Day ||.Unregulated e .Pool Elevatior SEIL LI BT

1,000 acre feet 1000 acre-feet . = With an 8.23maf release pattern for
10131112 |Wed 190.13 498.06 3,619.46 1,116.50 WY2014’ Januar 1’ 2014 projected

173012 |Fri 245.78 729.98 3,615.10 1,117.24 0 = 5
1213112 |Mon 201.21 800.95 3,609.82 1,120.36 elevatlons In Aprl We re g
113113 Thu 168.36 800.84 3,604.42 1,122.32
2128113 262.29 599.80 3,601.47 1,122.14

33113 |Sun 362.27 601.20 3,598.96 1.118.59 POWG”: 3573.66 i__e, be|OW 3575 ft)
4130113 500.00 550.00 3,597.54 1,113.35 Mead: 1107.60 (i.e, above 1025 ft)

53113 800.00 600.00 3,597.65 1,109.07
6/30/13 1,000.00 800.00 3,597.67 1,107.03
3113 400.00 849.18 3,593.22 1,105.77

000 woo0  sserm 105 Therefore, Powell's erOiected operating
9130113 200.00 600.00 3,584.13 1,104.18 tier In Apr|| was the Mid-Elevation

e o o s _ Release Tier with a 7.48 maf annual

113013 392.51 §00.00 6 5
1213113 362.53 800.00 release.
131114 361.18 800.00 ; :

2128114 392.99 600.00

331114 665.38 §00.00 3,565.17 1,104.51

413014 1,055.51 600.00 3,567.35 1,099.46

5731114 2,342.99 §00.00 3,581.80 1,095.16

6/30/14 2,666.05 §50.00 3,596.95 1,091.65

731014 1,090.84 850.00 3,507.71 1,091.12

8131114 499.88 900.00 3,594.07 1,092.12

/3014 408.21 630.00 3,502.50 1,002.19
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Water Year 2014 Projections: April 2013 24-Month Study

April 2013 24-Month Study OFFICIAL run
P4 5CT Powell.sct (24month.APR13-MOST.mdl.gz] P

File Edit Slots Aggregation View Config D Run Diagnostics Go To
dFuE(Ede vBEr® IDEHE fHEMor »

Edit Series Slot List | Scalar Slots | Other 5lots | Object Grid

Powellinflow Powell o
Timestep Day ||.Unregulated Powell Outflov .Pool Elevatior Mead Pool Ele| Powel

1,000 acre-foet 00 acre-eet f 1,000 With an 7.48 maf release pattern for
1013112 |Wed 190.13 498.06 3,619.46 1,116.50 WY2014’ Januar 1’ 2014 projected

1173012 |Fri 245.78 729.98 3,615.10 1,117.24 1 1 .
1213112 |Mon 201.21 800.95 3,609.82 1,120.36 elevatlons In Aprl We re -
1731113 Thu 168.36 800.84 3,604.42 1,122.32
2128113 Thu 262.29 599.80 3,601.47 1,122.14

33113 Sun 362.271 601.20 3,598.96 1,118.59 POWG” 357829

3013 |Tue 500.00 550.00 3,597.54 1,113.35 M ead - 1103.29

53113 |Fri 800.00 600.00 3,597.65 1,109.07
630113  |Sun 1,000.00 800.00 3,597.67 1,107.03 _

antits st ool sew| oo rtinm ** Note that the actual operating tier will
93013 |Mon 200.00 600.00 3,584.13 1,104.18 not be determined until the AUgUSt 2013
1013113 | Thu 338.07 480.00 3,582.56 1,103.72 24-Month StUdy.

1173013 Sat 392.51 500.00 au. 0 2

1213113 |Tue 362.53 600.00 %w

1131114 Fri 361.18 &00.00 3,573.47 1,104.62 . e .
T - 5000 R ET April's probability of a 7.48 maf release is
34 Mon 665.38 600.00 3,570.03 1,100.16 ~ 5%

Ar30M4 Wed 1,055.51 500.00 3,573.26 1,093.96

53114 Sat 2,342.99 600.00 3,567.24 1,089.61

T G e In April model run, needed ~130kaf more

Thu 1,090.84 800.00 3,603.63 1,084.40

83114 | Sun 499.88 800.00 3,601.05 1,084.34 projected inflow to be in 8.23 maf
9130114 408.21 600.00 3,509.81 1,084.10 release scenario.
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2013

Unit
Number

Oct
2012

Nov
2012

Dec
2012

Jan
2013

Feb
2013

Mar
2013

Apr
2013

May
2013

Jun
2013

Jul
2013

Aug
2013

Sep
2013

Units
Avalilable

6

Capacity
(cfs)

14,900
18,600

18,600

18,600

18,600

11,400

Capacity
(kaf/month)

Max (kaf)!

1090

1110

800

1140

849

1140

800

880

600

Most (kaf)!

800

849

800

510]0)

Min (kaf)!

800

849

800

600

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

(updated 4-15-2013)




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

Unit Oct | Nov | Dec | Jan Feb Mar Apr May Jun Jul Aug | Sep
Number 2013 |1 2013 | 2013 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014

Units
Avalilable

Capacit 14,900 14,900
Raclty 15,000 | 18,400° | 18,400 | 18,400 | 11,700 18,400 | 18,500 | 18,500 | 15,100
(cfs) 18,400 18,400

Capacity
(kaf/month)

Max (kaf)t | 600 | 600 | 800 | 800 | 600 600 600 650 | 850 | 900 | 630
Most (kaf) | 480 | 500 | 600 | 800 | 600 600 600 600 | 800 | 800 | 600

Min (kaf) 480 | 500 | 600 | 800 | 600 600 $10]0) 600 | 800 | 800 | 600
1 Based on Apr 2013 Min/Most/Max probable 24-Month Study _ (updated 4-15-2013)

1060 | 1100 | 1140 | 1140 | 740 | 1040 1030 | 1120 | 1140 | 1140 | 910

2 Total release during a HFE = Capacity +15,000 cfs of bypass T 3 ¥ ' ¢4 VI A 'k A A ’T“‘- ’fr
20 (e.g., Nov 2013 Total Possible Release = ~33,400 cfs) B [, J.{f—-'%i ‘f.*’fjlfr[ {‘f-—"%* l| 1;._

—

N

A N\
J1N




Q-

10NS

Quest

RECLAMATION

Katrina Grantz
kgrantz@usbr.gov
801-524-3635




