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Basin Hydrology and Operations
November 23, 2021

1



This briefing is being provided consistent with the 
provision in Section 1.1 of the LTEMP ROD which states:
“Annually, Reclamation will develop a hydrograph based on the characteristics 
above. Reclamation will seek consensus on the annual hydrograph through 
monthly operational coordination calls with governmental entities, and regular 
meetings of the GCDAMP Technical Working Group (TWG) and AMWG. 
Reclamation will conduct monthly Glen Canyon Dam operational coordination 
meetings or calls with the DOI bureaus (USGS, NPS, FWS, and BIA), WAPA, and 
representatives from the Basin States and UCRC. The purpose of these meetings or
calls is for the participants to share and seek information on Glen Canyon Dam 
operations. One liaison from each Basin State and from the UCRC may participate 
in the monthly operational coordination meetings or calls.”

Background
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2022 Precipitation: October and November
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Current SWE

Available online at: https://www.nrcs.usda.gov/
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Upper Basin Storage (as of November 22, 2021)

Reservoir

Percent 
Current 

Live 
Storage

Current 
Live 

Storage
(maf)

Live 
Storage 
Capacity 

(maf)

Elevation
(feet)

Fontenelle 70 0.23 0.33 6,491.67 

Flaming 
Gorge 78 2.91 3.75 6,018.13 

Blue Mesa 26 0.22 0.83 7,431.28 

Navajo 52 0.88 1.70 6,021.68 

Lake Powell 29 7.07 24.32 3,542.69 

UC System 
Storage 37 11.32 30.93
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Most Probable October Forecast
Water Year 2022

April – July 2022
Forecasted Unregulated Inflow

as of November 1, 2021

Reservoir
Unregulated 

Inflow
(kaf)

1991-2020
Percent 
of Avg

Fontenelle 625 85

Flaming Gorge 810 84

Blue Mesa 545 86

Navajo 490 78

Powell 5,270 82

Water Year 2022
Forecasted Unregulated Inflow

as of November 1, 2021

Reservoir
Unregulated 

Inflow
(kaf)

1991-2020
Percent 
of Avg

Fontenelle 905 84

Flaming Gorge 1,180 84

Blue Mesa 755 84

Navajo 680 75

Powell 7,792 81
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Upper Colorado Basin

Projected Operations 
for Water Year 2022 
Based on November 

2021 Modeling
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Upper Basin DROA Initial Unit Drought Response 
Releases that started in July 2021

• July WY2021 forecast decreased 
140 kaf from the June forecast

• Continued drought conditions 
exacerbated already parched soil 
moisture conditions

• WY2022 most probable forecast 
decreased 1.84 maf (17%)

• May forecast 9.97 maf (92% avg) 
• July forecast 8.13 maf (75% avg)

• Prospects of future monsoon 
events unknown
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Lake Powell & Lake Mead Operational Table
Operating Determinations for Water Year/Calendar Year 2022

3,535.40 ft
Jan 1, 2022 
Projection

1,065.85 ft
Jan 1, 2022 
Projection

1 Lake Powell and Lake Mead operating determinations are based on August 2021 24-Month Study projections consistent with the 2007 Interim Guidelines 
and 2019 Drought Contingency Plans. These determinations will be documented in the 2022 Annual Operating Plan for Colorado River Reservoirs.

10



11



12



Colorado River Mid-term Modeling System (CRMMS)
CRSS24-Month Study Mode

(Manual Mode)
Ensemble Mode

(Rule-based Mode)

Primary Use
AOP tier determinations and 

projections of current
conditions

Risk-based operational planning 
and analysis 

Long-term planning, comparison of 
alternatives

Simulated Reservoir
Operations Operations input manually Rule-driven operations

Probabilistic or 
Deterministic

Deterministic – single 
hydrologic trace

Deterministic OR 
Probabilistic 35 (or more) 

hydrologic traces
Probabilistic – 100+ traces

Time Horizon (years)

Upper Basin Inflow Unregulated forecast, 1 trace Unregulated ESP forecast, 35 traces Natural flow; historical, paleo, or 
climate change hydrology

Upper Basin Demands Implicit, in unregulated inflow forecast Explicit, 2016 UCRC assumptions

Lower Basin Demands Official approved or operational Developed with LB users

1 ‐ 501 ‐ 51 ‐ 2  

Reclamation Operational Modeling
Model Comparison
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Lake Powell End of Month Elevations 
Projections from the November 2021 24-Month Study Inflow Scenarios

Most Probable End of CY 2022 Projection: 
3,536.40 feet (27% full)

Min/Max Range: 3,502.47 to 3,594.44 feet

Most Probable End of CY 2021 Projection: 
3,537.49 feet (28% full)

Min/Max Range: 3,537.45 to 3,537.49 feet

Most
March 3521.80’
April 3521.08’

Min
March 3489.23’
April 3489.73’

14



15



Lake Mead End of Month Elevations 
Projections from the November 2021 24-Month Study Inflow Scenarios

Most Probable End of CY 2022 Projection: 
1,051.76 feet (30% full)

Min/Max Range: 1,048.89 to 1,061.95 feet

Most Probable End of CY 2021 Projection: 
1,067.28 feet (34% full)

Min/Max Range: 1,067.03 to 1,067.74 feet
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Upper Colorado Basin

Hydropower 
Maintenance
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Glen Canyon Dam Power Plant Unit Outage Schedule for 2022
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Glen Canyon Dam Power Plant Unit Outage Schedule for 2023
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Water Quality
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Penstock

Temperature Profile of Lake Powell near Glen Canyon Dam
11/19/2021
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Penstock

Cross Sectional Temperature Profile of Lake Powell
11/19/2021
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> 16 C HBC Spawn

> 12 C HBC Growth

Historic Projected
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> 16 C HBC Spawn

> 12 C HBC Growth

Historic Projected
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Questions?
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