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Snow Conditions

Upper Colorado Region

Monday, April 18, 2016

Fremont
Escalante

Rio Grande

Snow Water Equivalent
. Less than 50 Percent of Normal
I:l 50 - 80 Percent of Normal
I:l 80 - 120 Percent of Normal
. 120 - 150 Percent of Normal
|:| Greater than 150 Percent of Normal

Data Provided by the Natural Resource Conservation Service
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Index Snow Water Equivelen

Upper Colorado River Basin Snotel Tracking
Aggregate of 116 Snotel Sites above Lake Powell
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As of 04/14/2016 with 109 of 116
sites reporting, the basin wide SWE
is 81 percent of median.

/7
™

N no N
& & & &
Month

=—Current Year Index WY2016

=30 Year Median Index =——Comparison Year Index WY2015

Data Provided by the Natural Resource Conservation Service
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Upper Basin Storage

Data Current as of:

Upper Colorado River Drainage Basin

450, Basin Storage
As of

FontenelleaofJ 4/13/2016

154776,/34
45% Full

85%

\ 4

Flaming Gorge
318?99 f3?4 )

\ 4

Maorrow Point
110323f11?190

769%

Blue Mesa
DE0409, 520500
B3 Full

Ws7%

14?2%23{1696000
875 F

Lake i
%2331310.#24322000 Dreinaga Area 278,300 Squar Kilometars

http://www.usbr.gov/uc/water/basin/tc_cr.html

April to July 2016 Forecasted Inflow

Issued April 4, 2016

JARN Percent
Forecast of
Average!l

Reservoir
(KAF)

Fontenelle 565 74%
Flaming Gorge 740 76%
Blue Mesa 515 76%

Navajo 530 72%

Powell 5,300 74%

1 percent of average based on period 1981-2010.
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July 2016 Forecast
Comparison with History
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April - July 2016 Forecast
16 1| AprMost Prob: 5.3 maf (74%)
Apr Min Prob: 3.85 maf (54%)

|| Apr Max Prob: 7.65 maf (107
Average: 7.16 maf (1981-2010)
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* Water Year 2016 forecast: 8.44 maf (78%)
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Lake Powell 2016 Operating Tier

Upper Elevation Balancing

Lake Powell

eeeeeee

3,700

— Start with 8.23 maf release

+ Use April 24-Month Study =i - e
projections of end of water
year storage to potentially N S
adjust
1. Stay with 8.23 maf
2. BalanCing: 8.23 - 9.0 maf Oereva|on --------------------

3. Equalization: > 8.23 maf
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Potential Lake Powell Release Scenarios
Water Year 2016 Release Volume as a Function of Unregulated Inflow Volume
based on April 2016 24-Month Study Conditions

2016 Most Probable Inflow
WY Unreg Inflow = 8.44 maf (78%)
Powell Release = 9.0 maf

Powell 2016 release controlled

by balancing contents of /
Powellse,30and Mead,,, 7

FamY
NS
Release =8.23 maf- 9.0 maf / /

Minimum Inflow Scenario Maximum Inflow Scenario
WY Inflow = 6.85 (63%) WY Inflow = 11.13 maf (103%)
Powell Release = 9.0 maf Powell Release = 9.0 maf
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Potential Water Year Unregulated Inflow Volume (maf)
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Projected Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2016
Updated April 2016

| | |
WY 2016 Release Scenarios
Apr Probable Min*: 9.0 maf
Apr Most Probable: 9.0 maf
Apr Probable Max* 9.0 maf
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Lake Powell End of Month Elevations
Historic and Projected based on April 2016 Modeling

Historic Future

Equalization Tier

[T
\/

Upper Aevation Balancing Tier

Mid-Elevation Release Tier 3,57

Current conditions (as of 4/17)

Elevation: 3,591.2 feet Water Year 2016 projections

Lower Elevation CONtent: 10.9 maf, 45% Full MRS A s
Max: 9.0 maf release
Min: 9.0 maf release
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Lake Mead End of Month Elevations

Projections from April 2016 24-Month Study Inflow Scenarios

Historical | Future

Surplus Conditions
1,145 ft and above

1”%;’;‘1'0?1":'5“:" Conditions as of 4/13 End of CY 2016 Projection: End of CY 2017 Projection:
' ' Elevation: 1,078.6 feet 1,078.8 feet (38% full) 1,074.1 feet (36% full)
Content: 9.9 maf, 38% Full (Range 1,078 to 1,080 feet) (Range 1,058 to 1,109 feet)
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Level 1 Shortage Condition
1,050 to 1,075 ft
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Level 2 Shortage Condition
1,025 to 1,050 ft

Level 3 Shortage Condition
1,025 ft and below

Feb-16 -
Feb-17 -

April 2016 Probable Maximum Inflow with Lake Powell Release of 9.00 maf in WY 2016 and 11.91 maf in WY 2017
— — = April 2016 Most Probable Inflow with Lake Powell Release of 9.00 maf in WY 2016 and WY 2017
April 2016 Probable Minimum Inflow with Lake Powell Release of 9.00 maf in WY 2016 and 8.23 maf in WY 2017
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Glen Canyon Power Plant Provisional Unit Outage Schedule for Water Year 2016

Unit Oct | Nov | Dec | Jan Feb Mar | Apr May | Jun Jul Aug | Sep
Number |[2015 [ 2015 | 2015 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
1

Units 7
. 6 7 7 7 5 6 5 6 7 7 )
Available 5
: 22,100
CapaCIty 18,400 | 22,100 | 22,100 22.100 15,500 15,300 15,300 18,800 22,100 22,100 14,900
(cfs) 15,300
Capacity |4 956 | 11930 | 1,280 | 1,300 | 950 | 1,090 | 970 | 1,140 | 1,140 | 1,310 | 1,310 | 930
(kaf/month)
VEYECCHE -- -- -- -- 700 700 658 700 t{0]0) 950 900 700
Most (kaf) 2 600 577 857 857 700 700 658 700 t{0]0) 950 900 700
Min (kaf) ! -- -- -- -- 700 700 658 700 t{0]0) 950 900 700
1 Projected release, based on January 2016 Min and Max Probable ) (updated 2-16- 2016)
Inflow Projections and 24-Month Study model runs “ ‘l \ ( ) f N ‘.f‘;é" A TYY g/ \ 1
10 2 Projected release, based on February 2016 Most Probable Inflowl B "‘ l l ? fL — l i Q; (5%
- A _J A A A AR AN\ _J A

Projections and 24-Month Study model runs

9.0
9.0
9.0



Glen Canyon P6wer Plant Provisional Unit Outage Schedule for Water Year 2017

Unit Oct | /No Dec | Jan Feb Mar | Apr May | Jun Jul Aug | Sep
Number | 2016 ([2016}| 2016 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017
1

Units 6 7 7 7 5 5 7 7 7 7 8 7

Available

Ca(gfasc):lty 18,500 22,100 22,000 15,200 15,000 15,000 22,000 22,000 22,000 22,000 25,600 18,500

Capacity |, 500 1310 [ 1380 | 1330 | 870 | 1020 | 1310 | 1.350 | 1.310 | 1370 | 1,570 | 1,200
(kaf/month)

Max (kaf)® | 600 | 600 | 850 | 950 | 800 | 900 [ 1,000 | 1,200 | 1,200 | 1,400 | 1,500 | 1,049
Most (kaf)2 | 600 |\ 600 J| 800 | 800 | es0 | 650 | 600 | es0 | 800 | 1,000 | 1,050 | 800
Min (kaf)t | 600 \600 800 | 800 | 600 | 600 | 600 | 600 | 650 | 850 | 900 | &30

11

1 Projected release, bas

Inflow Projections and 24-Month Study model runs

2 Projected release, based on February 2016 Most Probable Inflo

Projections and 24-Month Study model runs

éd./n January 2016 Min and Max Probable
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(updated 2-22-2016)

11.9
9.0
8.23




Sand Budget Model Results

* As of 4/18/2016, not enough sediment input to trigger a
spring 2016 HFE

2016-04-18 03:00: Cumulative Sand

Sand Budget Model Results, Dec 2015 - May 2016 _
Currently, thereis not suffident
Load: 40,597 -

Actua o ol 2200 s Zero Future Paria Sand Input (4/18 - 5/1) ime HFEthis

Actual Sedimentdataas of 4, N .
Graph updated 4/15/201 thmsn.:LT: is
subject to
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2016 Hydrograph

Annual Release
Volume

less than 9.0 maf
9.0 maf —
less than 9.5 maf

9.5 maf —
less than 10 maf
10 maf and greater

June

600 kaf -
650 kaf

800 kaf

900 kaf

August September

800 kaf 600 kaf
900 kaf 700 kaf
900 kaf 700 kaf

900 kaf or | 900 kaf or 800 kaf
more or more

maore
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2017 Hydrograph Initial Thoughts

« Start with 2016 Hydrograph

— Target lower August and September releases

— Move water to other equal value months for hydropower
(Dec/Jan)

— Avoid shifting “extra” water to June (which cools
temperatures at the mouth of the LCR)

» Consider proposed modifications
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2017 Projected Release Scenarios
Based on January 2016 24-Month Study Inflow Scenarios

Powell Inflow WY 2017

Scenario Release Projection

Upper Elevation Balancing Tier
Probable w/ no Projected April shift
Minimum 8.23 maf release

Upper Elevation Balancing Tier

Most w/ Projected April shift to Balancing

Probable 9.0 maf release

Upper Elevation Balancing Tier
PrObable w/ Projected April shift to Equalization
Maximum

11.9 maf release

RECLAMATION



2017 Hydrograph
Initial Thoughts / Discussions

Annual Release
Volume

600 kaf -
less than 9.0 maf 650 kaf 800 kaf 600 kaf
9.0 maf —
less than 9.5 maf | 00 kaf | 900 kat 700 kaf

June  August September

9.5 maf —
less than 10 maf 900 kaf | 900 kaf 700 kaf
900 kaf or | 900 kaf or 800 kaf
10 maf and greater
more more or more
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2017 Possible Hydrograph

8.23 maf release scenario

2017 Possible Hydrograph

(8.23 maf release)
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2017 Proposed Hydrograph

0.0 maf release scenario

2017 Possible Hydrograph

(9.0 maf release)
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2017 Proposed Hydrograph

11.9 maf release scenario

* Lots of water to move: limited flexibility, minimal difference

2017 Possible Hydrograph
(11.9 maf release)
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2017 Hydrograph Next Steps

Consider Feedback from TWG
Continue to coordinate with DOI-DOE agencies

Present to AMWG In May for review
Draft motion to TWG in June

— TWG discuss and make recommendation to AMWG In June

TWG present recommendation to AMWG iIn
August for approval
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Questions?

Paul Davidson
801-524-3642

Hydraulic Engineer, Glen Canyon
Reclamation, Upper Colorado Region
Resource Management Division
Water Resources Group

RECLAMATION
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