
Basin Hydrology, Reservoir 
Operations 2019 and 2020 
Hydrograph

August 21, 2019



Snow Conditions

SWE peaked at 132% median 
on April 15, 2019
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96%
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88%

91%

1 Percent of average based on the period of record from 1981-2010.

Available online at: www.usbr.gov/uc/water/basin/index.html

Basin Storage
As of 

8/18/19

Reservoir Forecast 
(kaf)

Percent of 
Average1

Fontenelle 802 111

Flaming Gorge 1,179 120

Blue Mesa 1,088 161

Navajo 1,162 158

Powell 10,410 145

2019 April - July 
Observed 

Unregulated Inflow
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Upper Basin Storage and Inflow
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Lake Powell Inflow



FutureHistorical

Most Probable
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Lake Powell Monthly Release



August 24-Month Study 
Projections
Upper Colorado Operations

WY 2020 Official Operations Run
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88%

91%

1 Percent of average based on the period of record from 1981-2010.

Available online at: www.usbr.gov/uc/water/basin/index.html

Basin Storage
As of 

8/18/19

Reservoir Forecast 
(kaf)

Percent of 
Average1

Fontenelle 1,025 95

Flaming Gorge 1,385 95

Blue Mesa 970 102

Navajo 980 92

Powell 10,800 100

Water Year 2020
Forecasted Unregulated Inflow

Issued August 1, 2019
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Upper Basin Storage and Inflow



Timing of Operational Decisions

•August 24-Month Study projections of January 1 
elevations sets the operating tiers for Lake Powell 
and Lake Mead

•When Lake Powell is in Upper Elevation Balancing 
Tier, April 24-Month Study projections of September 
30 elevations may result in an adjustment to Powell’s 
operations
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August 
Determination

April 
Determination

9

Upper  Elevation Balancing Tier



Water Year 2020

Most Probable Inflow
10.80 maf (100% of average)

Powell Operating Tier 
Determination Run

8.23 maf release in WY 2020
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Lake Powell & Lake Mead Operational Table
Operational Tiers for Water/Calendar Year 20201

1 Lake Powell and Lake Mead operational tier determinations were based on August 2019 
24-Month Study projections and will be documented in the draft 2020 AOP.

3,618.56 ft
Jan 1, 2020 
Projection 1,089.40 ft

Jan 1, 2020
Projection
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August 
Determination

April 
Determination
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Upper Elevation Balancing Tier



Official WY 2020 Operations Run

Water Year 2020 

Based on Tier Determination Run:
Start with Powell Release = 8.23 maf.

Operating under Upper Elevation 
Balancing Tier (6.B.1).
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August 
Determination

April 
Determination
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Upper Elevation Balancing Tier
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Equalization Tier
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Release Scenarios 
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Monthly Release Volumes



Most Probable End of CY 2019 
Projection: 3,618.6 feet (56% full)

Min/Max Range: 3,617.9 to 3,619.3 feet

Most Probable End of CY 2020 
Projection: 3,635.5 feet (64% full)

Min/Max Range: 3,596.8 to 3,657.6 feet
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Powell Elevations



Most Probable End of CY 2019 
Projection: 1,089.4 feet (41% full)

Min/Max Range: 1,089.3 to 1,089.6 feet

Most Probable End of CY 2020 
Projection: 1,082.1 feet (39% full)

Min/Max Range: 1,082.1 to 1,136.6 feet
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Mead Elevations



Glen Canyon Power Plant unit 
outage schedule for water year 
2019

Unit 
Number

Oct 
2018

Nov 
2018

Dec 
2018

Jan 
2019

Feb 
2019

Mar 
2019

Apr 
2019

May 
2019

Jun 
2019

Jul 
2019

Aug 
2019

Sep 
2019

1
2

3
4
5
6
7
8

Units 
Available 5 7 6 6 6 5 5 5 5 5/6 6 5

Capacity 
(cfs)

16,000 19,700 19,400 19,300 15,700 18,600 18,600 15,300 15,300 15,600 20,800 17,000

Capacity 
(kaf/month) 1,050 1,300 1,190 1,190 1,070 1,140 1,110 1,100 940 1,090 1,290 1,100

Max (kaf) 1 625 662 740 804 730 790 720 720 765 860 900 686

Most (kaf) 2 625 662 740 804 730 790 720 720 765 860 900 686

Min (kaf) 1 625 662 740 804 730 790 720 720 765 860 900 686
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2019

1 Projected release, based on Aug 2019 Min and Max Probable Inflow 
Projections and 24-Month Study model runs

2 Projected release, based on Aug 2019 Most Probable Inflow Projections and 
24-Month model runs

9.0
9.0

9.0

(updated 8-19-2019)



Glen Canyon Power Plan unit 
outage schedule for water year 
2020

Unit Number Oct 
2019

Nov 
2019

Dec 
2019

Jan 
2020

Feb 
2020

Mar 
2020

Apr 
2020

May 
2020

Jun 
2020

Jul 
2020

Aug 
2020

Se  
202

1
2
3
4
5
6
7
8

Units Available 5/6 6 6 6 6 6 6 6 6 6 6 6

Capacity (cfs) 20,700 20,700 20,700 20,700 20,700 20,700 20,700 20,900 21,300 21,300 21,200 21,2

Capacity (kaf/month) 1,100 1,230 1,270 1,315 1,190 1,280 1,230 1,320 1,310 1,375 1,375 1,30

Max (kaf) 1 640 640 720 1315 1161 1278 1160 1240 1304 1371 1372 124

Most (kaf) 2 640 640 720 760 680 710 640 630 660 750 800 60

Min (kaf) 1 640 640 720 860 750 800 710 710 750 850 900 67
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2020

1 Projected release, based on Aug 2019 Min and Max Probable Inflow 
Projections and 24-Month Study model runs

2 Projected release, based on Aug 2019 Most Probable Inflow Projections and 
24-Month Study model runs

8.23
9.0

13.5

(updated 8-19-2019)



Upper Basin – Lake Powell
Percent of Traces with Event or System Condition
Results from June 2019 MTOM/CRSS1,2,3,4 (values in percent)

Event or System Condition 2020 2021 2022 2023 2024

Equalization Tier (Powell ≥ Equalization [EQ] Elevation) 13 28 25 30 28
Equalization – annual release > 8.23 maf 13 28 25 29 27

Equalization – annual release = 8.23 maf 0 0 0 <1 <1

Upper Elevation Balancing Tier (Powell < EQ Elevation and ≥ 3,575 ft) 87 71 58 54 54
Upper Elevation Balancing – annual release > 8.23 maf 6 43 35 34 33

Upper Elevation Balancing – annual release = 8.23 maf 80 27 23 20 20

Upper Elevation Balancing – annual release < 8.23 maf 0 <1 0 <1 <1

Mid-Elevation Release Tier (Powell < 3,575 and ≥ 3,525ft) 0 2 17 16 16
Mid-Elevation Release – annual release = 8.23 maf 0 0 0 0 2

Mid-Elevation Release – annual release = 7.48 maf 0 2 17 16 14

Lower Elevation Balancing Tier (Powell < 3,525ft) 0 0 <1 <1 2
Below Minimum Power Pool (Powell < 3,490 ft) 0 0 0 0 <1

1Reservoir initial conditions on December 31, 2019 were simulated using MTOM based on the CBRFC unregulated inflow forecast ensemble dated June 4, 2019.
2 Each of the 35 initial conditions from MTOM were coupled with 112 hydrologic inflow sequences based on resampling of the observed natural flow record from 1906-
2017 for a total of 3,920 traces analyzed.

3 Percentages shown in this table may not be representative of the full range of future possibilities that could occur with different modeling assumptions.
4Percentages shown may not sum to 100% due to rounding to the nearestpercent.
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June 2019 Hourly Releases
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July 2019 Hourly Releases



7/2018

Lake Powell Release Temperatures



7/2018

Grand Canyon Water Temperatures



Lake Powell Reservoir 
Temperature Profile



Questions and Discussion
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