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Snow Conditions

Upper Colorado River Basin Snotel Tracking
Aggregate of 104 Snotel Sites in the Upper Colorado River Basin

Updated on 6/22/2018

SWE peaked at 73 %
of the peak seasonal
median on 3/30/2018
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Data Provided by the Natural Resource Conservation Service (NRCS)
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Presenter
Presentation Notes
Clarify Y axes units; snapshot of snotels above Powell rep. of basin Snow Water Equivalents (SWE)
Seasonal Peak occurred on 3/30/2018, at 73% of average.

On 5/21/2018 The SWE was 16% of the seasonal median peak and was 45% of the basin-wide median as to date.

Note: Basin snow pack continues to diminish as temperatures warm, with the exception of the 
upper Green River Basin of Wyoming many streams throughout the
Colorado River and Great Basin have already realized their annual spring peak. In most cases,
these peaks were very early and also significantly below the average annual snow melt peak.
With the snowpack continuing to dwindle, most streams south of the upper Green River Basin
are likely to be in their seasonal recession by the final week of May if not already.


1-Qcl

15-0Oct

29-0Oct

12-Now

2o-Nov

10-Dec

24-Dec

7-lan

21-1an

4-Feh

18-Feb

d-Mar

)

Flow Rate, cfs

Elevations. feet

SJ2 '95E3|3Y |B10 | == SJO ‘MOJJU|

UO[1BAD| ] me

F
Q
~
g
ﬁ
Q
s
4



Presenter
Presentation Notes
Based on the current hydrology and forecasts, the WY Maximum Lake Powell elevation will remain as October 1, 2017 when the elevation was 3628.4 feet, this spring’s inflow produced a secondary peak on June 10th of 3612.25 feet, which is about a 3 foot raise from May 2nd through June 10th

Current elevation as of mid-night June 24th is 3611 feet, 


Upper Basin Storage

Data Current as of:

Basin Storage

8%% As of

- gg%ESQKS‘MSOO 6/24/2018
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Mortaow Point
111890{11?025

v 59%

Elue Mesa
46050,/ G29T00
592 Full

Nawajo
1185&64!1696000
7oL Full

Lake Drainage Area 107,838 Square Miles

12828186;”24322000
53% Ful

https:/lwww.usbr.gov/uc/water/basin/index.html

2018 April to July

Inflow Forecast
Issued June 18, 2018

Reservoir Forecast
(KAF) | Average!
Fontenelle 980
Flaming Gorge 1,100 112%
Blue Mesa 260 39%

Navajo 174 24%

Powell 2,650 37%

1 percent of average based on period 1981-2010.
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July 2018 Forecast
Issued June 4t
Average: 7.16 maf (1981-2010)
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April - July 2018 Forecast

16 1| Most Prob: 3.0 maf (42%)
Max Prob: 4.18 maf (58%)
June Mid-Month: 2.65 maf (37%)

Min Prob: 2.08 maf (29%)
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Presenter
Presentation Notes
Blue bars are observed inflows for past 54 years; Horizontal line is 30-year average; 
Red bar is the current Apr-July forecast for WY 2018.

1) This graphic provides a comparison of this year’s forecasted seasonal inflow to Lake Powell, shown in red, to observed inflow volumes over the past 54 years, shown in light blue. 
2) Due to uncertainty in future hydrology, we also receive probable minimum and probable maximum inflow forecasts, which are shown in orange and range from 2.08 maf to 4.18 maf. Do keep in mind that there’s a 10% chance that the actual runoff could above or below this range.
Note: Min & Max forecasts are provided in Jan, April, August, and October.
3) If the Most Probable forecast holds for this season, it’ll be 5th lowest Apr-Jul inflow since 1964.

10.831 = WY 30-yr avg;  

10.831 = WY 30-yr avg;  
7.16 = A-J 30-yr avg


Lake Powell 2018 Operating Tier

Upper Elevation Balancing

Lake Powell

e Tier was set in August 2017
— Start with 8.23 maf release

« Use April 24-Month Study == e

projections of end of water

balance contents with
a min/max release of

year storage to potentially Nt
adjust

1. Stay with 8.23 maf i

2. Balancing: 8.23 - 9.0 maf T

3. Equalization: > 8.23 maf

if Lake Mead < 1,025 feet,

0
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Presenter
Presentation Notes
Under the UEB Tier, there is the potential for a shift in Powell's operations to either equalization or balancing releases based on projections in the April 24-Month Study.
 This last April, a shift to balancing releases did occur and we are currently projecting Lake Powell to release 9.0 maf.



Potential Lake Powell Release Scenarios
Water Year 2018 Release Volume as a Function of Unregulated Inflow Volume

based on June and April 2018 24-Month Study Conditions
| |

Water Year 2018
Powell releases controlled by balancing 2018 Most Probable
contents of Powells,,3, and Meads,,;3, WY Unreg Inflow = 5.25 maf (48%)
(Release = 8.23 up to 9.0 maf) Powell Release = 9.0 maf

|
YTD Measured Unreg Inflow = \ /
4.4 maf (WY18 as of 6/24/18) " /

o—o O

2018 Maximum Probable
WY Unreg Inflow = 7.76 maf (72%)

\

/ Minimum Inflow Scenario Powell Release = 9.0 maf
WY Unreg Inflow = 4.32 maf (40%)

Powell Release = 9.0 maf

——Coordinated Ops Main Line | |
O Probable Max (Apr 18)
O Probable Min (Apr 18)

B Most Probable (Jun 18)
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Presenter
Presentation Notes
WY-2018 Releases:
The dark blue line is the application of the interim guidelines with respect to WY inflow volumes and current reservoir conditions. Forecast inflow volumes are illustrated by the yellow dots (MIN & MAX), and the MOST probable being the red diamond.  Current measured WY unregulated inflow volume is the orange square.




Projected Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2018
Based on June and April 2018 modeling

WY 2018 Release Scenarios
Apr Probable Min: 9.0 maf

1 Jun 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 June and April 2018 Modeling

< Historic Future >

Equalization Tier (ET)

3,652

Upper Elevation Balancing Tier (3575'-ET)
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End of May 2018 Elevation:
3611.0 feet (53% full)
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End of CY 2018 Projection:
3588.5 feet (44% full)
Min/Max Range: 3580 to 3612 feet

|

Water Year 2018 projections | | Water Year 2019 projections
Most: 9.0 maf release Most: 9.0 maf release
Lower Elevation Balancing Tier (<3525') MIN- 90 maf release MIN. 88 maf I'E|ease

MAX: 9.0 maf release MAX: 9.0 maf release

Mid-Elevation Release Tier (3525'-3575')

Minimum Power Pool

Observed —a— June 2018 Most Probable = = = Apr 2018 Min Probable - -+ - Apr 2018 Max Probable
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Presenter
Presentation Notes
Excel file:  T:\WRG\Reservoir Operations\Paul\1_Powell Ops\1_Ops Spreadsheets\24 Month Study Data\Powell_Projected_Ele_MMM2018.xlsx

• This figure shows both historic and projected end of month pool elevations at Lake Powell. 
• To the left, the black line represents observed pool elevation for the past year. To the right is a range of projected elevations given the uncertainty in inflows and releases with the light blue line representing most probable, red representing probable maximum, and dark blue representing probable minimum scenarios.  
• Even with wide range of potential inflows, the projected end of calendar year 2018 pool elevation for all three scenarios would place WY 2019 in Upper Elevation Balancing Tier. The final operating tier determination for WY 2019 will be made in August 2018.
MIN/MAX range 3580-3612

WY 2018 release projections		 WY 2019 release projections

Most:  9.0 maf release		 Most:  9.0 maf release
Min:  9.0 maf release 		 Min:  8.8 maf release 
Max:  9.0 maf release		 Max:  9.0 maf release


Lake Mead End of Month Elevations

Projections from the April and June 2018 24-Month Study Inflow Scenarios

Surplus Conditions
1,145 ft and above

Historical | Future

Most Probable End of CY 2018 Most Probable End of CY 2019
Projection: 1,077.7 feet (38% full) Projection: 1,073.3 feet (36% full)
Min/Max Range: 1,077 to 1,081 feet Min/Max Range: 1,062 to 1,079 feet

v\

Level 1 Shortage Condition
1,050 to 1,075 ft

Normal Condition
1,075 to0 1,145 ft

Level 2 Shortage Condition
1,025 to 1,050 ft
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Level 3 Shortage Condition
1,025 ft and below

April 2018 Probable Maximum Inflow with Lake Powell Release of 9.00 maf in WY 2018 and WY 2019
= = June 2018 Most Probable Inflow with Lake Powell Release of 9.00 maf in WY 2018 and WY 2019
= === April 2018 Probable Minimum Inflow with Lake Powell Release of 9.00 maf in WY 2018 and 8.81 maf in WY 2019
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Presenter
Presentation Notes
This graphic shows the historical monthly Mead elevations, and end of month elevation projections from the June Most Probable, as well as the April Min and Max probable 24-month studies.

During calendar year 2018 we don’t see very much variability in the elevation projections because all three scenarios show identical Powell releases of 9.0 MAF. The June Most probable study project’s Lake Mead to end the year at elevation 1077.7 feet, with the range of end of year elevations at 1077 to 1081 feet.

During calendar year 2019, there is a little more variability. The June Most Probable study projects Mead to end calendar year 2019 at 1073.3 feet, a little under the Shortage trigger elevation. 
The April Max probable projects Mead to end calendar year 2019 at about elevation 1079 feet, a little higher and in the normal condition. This is based on higher intervening flows below Lake Powell and lower water demands out of Mead during 2018 and 2019. 

The April Min inflow scenario, on the other hand, projects Mead to end calendar year 2019 down at elevation 1062 feet. This is based on a number of factors. First, Powell is operating in WY 2019 with an April adjustment to balancing, but releasing 8.8 MAF. In addition, the Min scenario shows Powell operating in the Mid Elevation Release Tier in WY 2020, which meads that the October, November, and December releases from Powell would be 1.58 Maf, which is less than the typical 2.0 MAF that would typically be modeled for an annual release volume of 8.23 MAF or higher. In addition, this scenario has high water demands out of Mead as well as lower intervening flows between Powell and Mead.

There is a lot of uncertainty in these projections, The projections will change as the hydrologic conditions evolve and as water demands in the lower basin get more certain. 




Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2018

Unit
Number

Units
Available

Capacity
(cfs)

Capacity
(kaf/month)

Max (kaf) 1

Most (kaf) 2

Min (kaf) 1

11

1 Projected release, based on Apr 2018 Min and Max Probable
Inflow Projections and 24-Month Study model runs

2 Projected release, based on June 2018 Most Probable Inflow
Projections and 24-Month Study model runs

Jun Jul Aug | Sep
2018 | 2018 | 2018 | 2018
6/7 7 7 5
12,200 | 23,900 | 23,900 | 12,600
1,210 | 1,470 | 1,470 | 1,190
760 860 900 670
760 860 900 670
760 860 900 670
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(updated 6-11-2018)
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Experimental Macroinvertebrate
Production Flow (Bug Flow)

e Approved by Assistant Sec. Water & Science on April 13.

— Experiment is for May through August

— Steady weekend flows.

— Normal hydropower production flows during week days.
— No monthly or weekly volumes flow changes.

— Week day fluctuating flows follow LTEMP guide lines.

RECLAMATION



Glen Canyon Dam Hourly Bug Flow Pattern May 2018

May 1-31, 2018
40 MW reg, 30 MW res

5/18 - Fri
5/23 - Wed
5/25 - Fri
5/26 - Sat

5/02 - Wed
5/03 - Thu
5/04 - Fri
5/05 - Sat
5/06 - Sun
5/07 - Mon
5/08 - Tue
5/09 - VWed
5/10 - Thu
512 - Sat
5/13 - Sun
5/14 - Mon
515 - Tue
5/19 - Sat
5/20 - Sun
5/22 - Tue
5/24 - Thu
5/27 - Sun
5/28 - Mon
5/29 - Tue
5/30 - Wed

Date-Hour

= Scheduled Hourly Releases Bug Flow Experiment Releases Actual Hourly Releases

RECLAMATION

Lees Ferry Flow



Presenter
Presentation Notes
Monthly volume: 705,000
Daily fluctuation rate 9 X 705 =~ 6,340 cfs
Week-day: Peak flows of 14,250 cfs, Low flows of 7,910 cfs
Weekend steady flows:  8,910 cfs


Potential Glen Canyon Dam Hourly Bug Flow Pattern June 2018

June 1-30, 2018
40 MW reg, 30 MW res

6/12 - Tue
6/13 - Wed
6/14 - Thu
6/15 - Fri
6/16 - Sat
6/17 - Sun
6/18 - Mon
6/19 - Tue
6/20 - Wed
6/22 - Fri
6/23 - Sat
6/24 - Sun
6/25 - Mon
6/26 - Tue
6/27 - Wed
6/28 - Thu
6/29 - Fri
6/30 - Sat
7/01 - Sun

6/02 - Sat
6/03 - Sun
6/04 - Mon
6/05 - Tue
6/06 - Wed
6/07 - Thu
6/08 - Fri
6/09 - Sat
6/10 - Sun

Date-Hour

7 ="Scheduled Hourly Releases" Bug Flow Experiment Releases Actual Hourly Releases Lees Ferry _u_oi
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Presenter
Presentation Notes
Monthly volume: 760,000
Daily fluctuation rate 10 X 760 =~ 7,600 cfs
Week-day: Peak flows of 16,450 cfs, Low flows of 8,850 cfs
Weekend steady flows:  9,850 cfs


Potential Glen Canyon Dam Hourly Bug Flow Pattern July 2018

July 1-31, 2018
40 MW reg, 30 MW res

7/03 - Tue
7/04 - Wed
7/05 - Thu
7/08 - Fri
7/07 - Sat
7/08 - Sun
7/09 - Mon
710 - Tue
7/12 - Thu
7/13 - Fri
7/14 - Sat
7/15 - Sun
7/16 - Mon
7/19 - Thu
7/20 - Fri
7/22 - Sun
7/23 - Mon
7/24 - Tue
7/25 - Wed
7/26 - Thu
7/27 - Fri
7/28 - Sat
7/29 - Sun
7/30 - Mon

7/01 - Sun
7/02 - Mon

Date-Hour

" Bug Flow Experiment Releases Actual Hourly Releases Lees Ferry _u_oi

RECLAMATION

7 = "Scheduled Hourly Releases



Presenter
Presentation Notes
Monthly volume: 860,000
Daily fluctuation rate 10 X 860 =~ 8,600 cfs, but limited to Max of 8,000 cfs
Week-day: Peak flows of 18,200 cfs, Low flows of 10,200 cfs
Weekend steady flows:  11,200 cfs


Potential Glen Canyon Dam Hourly Bug Flow Pattern August 2018

August 1-31, 2018
40 MW reg, 30 MW res

8/24 - Fri
8/25 - Sat

815 - Wed
8/17 - Fri
8/22 - Wed
8/29 - Wed

8/02 - Thu
8/03 - Fri
8/04 - Sat
8/05 - Sun
8/06 - Mon
8/07 - Tue
8/08 - Wed
8/09 - Thu
8/10 - Fri
8/12 - Sun
8/13 - Mon
8/14 - Tue
8/16 - Thu
8/18 - Sat
8/19 - Sun
8/20 - Mon
8/23 - Thu
8/26 - Sun
8/27 - Mon
8/28 - Tue
8/30 - Thu

Date-Hour

" e Bug Flow Experiment Actual Hourly Releases Lees Ferry Flow

WmOF?ZNREOZ

7 = "Scheduled Hourly Releases



Presenter
Presentation Notes
Monthly volume: 900,000
Daily fluctuation rate 10 X 900 =~ 9,000 cfs, but limited to Max of 8,000 cfs
Week-day: Peak flows of 18,500 cfs, Low flows of 10,500 cfs
Weekend steady flows:  11,500 cfs
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Lake Powell 2019 Operating Tier Scenarios
Based on June and April 2018 modeling

Inflow
Scenario

Minimum
Probable

Most
Probable

Maximum
Probable

Operating Tier
Release Volume

Upper Elevation Balancing
8.8 maf

Upper Elevation Balancing
9.0 maf

Upper Elevation Balancing
9.0 maf

RECLAMATION



LTEMP Monthly Release Volumes
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LTEMP Monthly Release Volumes

Month 7.00 7.48 8.23 : 9.50 10.50 11.00 12.00 13.00 14.00

OCT 480 480 640 640 640 0640 640 640 640

NOV 500 500 640 640 640 640 640 640 640

DEC 600 600 720 720 720 720 720 720 720

JAN 660 720 760 920 1040 1100 1230 1350 1470
FEB 590 640 680 810 920 970 1080 1190 1300
MAR 620 675 710 W86O 970 1030 1150 1260 1370
APR 550 600 640 /60 870 920 1020 1120 1220
MAY 550 600 630 /60 860 910 1020 1120 1220
JUN 580 630 660 800 910 960 1060 1170 1280
JUL 650 710 750 900 1020 1080 1200 1320 1440
AUG 700 760 800 970 1090 1160 1280 1410 1540
SEP 520 565 600 720 820 870 960 1060 1160

RECLAMATION




Projected Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2019
Based on June and April 2018 modeling

WY 2019 Release Scenarios
Apr Probable Min: 8.80 maf

{1 Jun Most Probable: 9.0 maf
Apr Probable Max: 9.0 maf
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2019

Unit Oct | Nov | Dec | Jan Feb Mar | Apr May | Jun Jul Aug | Sep
Number | 2018 | 2018 | 2018 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019
1
2
3 i
==
4 Q@
==
S %
(@]
6 o
-

8
—
AVL;?IZZIe 6 | 8 6 6 6 | 46 | 6 7 8 8 8 6
C?E?S(;'ty 19,100 | 26,100 | 19,100 | 19,100 | 19,200 | 12,200 | 19,000 | 22,700 | 26,100 | 26.100 | 26,200 | 19,100
(I;%F:ﬁg:%) 1,240 | 1,550 | 1,200 | 1,170 | 1,060 | 1,140 | 1,190 | 1,480 | 1,550 | 1,600 | 1,600 | 1,180
Max (kaf)! | 640 | 640 720 860 750 800 710 710 750 850 900 670
Most (kaf)2 | 640 | 640 720 860 750 800 710 710 750 850 900 670
Min (kaf) ! 640 | 640 720 820 730 760 690 680 710 810 860 644

22

1 Projected release, based on Apr 2018 Min and Max Probable
Inflow Projections and 24-Month Study model runs

2 Projected release, based on June 2018 Most Probable Inflow

Projections and 24-Month Study model runs

(updated 6-11-2018)
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Questions?

Paul Davidson
801-524-3642

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