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Colorado River Operations and Background
• Colorado River Operation - Law of the River
• Dam Construction



Colorado River Operation - Law of the River

1922 Colorado River Compact 1944 Treaty: US and Mexico

Images from Utah Division of Archives and Records Service: https://archivesnews.utah.gov/2015/03/27/the-law-of-the-
river-compact-and-development/ and Bureau of Reclamation: https://www.usbr.gov/lc/region/pao/pdfiles/mextrety.pdf
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Colorado River Operation - Law of the River (cont.)

2007 Interim Guidelines

Images from Bureau of Reclamation: https://www.usbr.gov/ColoradoRiverBasin/#InterimGuidelines
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Project Construction

 Boulder Canyon Project
 Hoover Dam (28.95 maf)

 Colorado River Storage 
project
 Glen Canyon Dam (26.2 maf)

 Flaming Gorge Dam (3.8 maf)

 Aspinall Unit (1.1 maf)

 Navajo Dam (1.0 maf)

Hoover Dam Construction – 1931-1936 Glen Canyon Dam Construction – 1960-1963 

Flaming Gorge Construction – 1960-1963 Blue Mesa Construction – 1962-1966 Navajo Dam Construction – 1957-1963 
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Facility and Drought Status
• Current Drought
• Facility Status
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Lake Mead and Lake Powell Declining Water Surface Elevations

Images from Landsat Image Gallery: https://landsat.visibleearth.nasa.gov/view.php?id=148758 Images from Landsat Image Gallery: https://landsat.visibleearth.nasa.gov/view.php?id=150249
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Lake Mead Elevation (1936-2022)
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Data from Bureau of Reclamation: https://www.usbr.gov/lc/region/g4000/hourly/mead-elv.html
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Lake Powell Elevation (1964-2022)
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Lake Powell Unregulated Inflow (1964-2022)
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Data from Bureau of Reclamation: https://www.usbr.gov/uc/water/hydrodata/reservoir_data/919/dashboard.html#huc/

11

https://www.usbr.gov/uc/water/hydrodata/reservoir_data/919/dashboard.html#huc/


2019 Drought Contingency Plan (DCP) Authorization Act

2019 DCP Authorization Act 2019 Drought Response Operations Agreement (DROA)

Images from Bureau of Reclamation: https://www.usbr.gov/ColoradoRiverBasin/#InterimGuidelines
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July 2021 – Initiation of releases according to the Drought Response 
Operations Agreement
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Current 24-month Study Projections

Images from Bureau of Reclamation: https://www.usbr.gov/lc/region/g4000/24mo/2022/November-Chart.pdf
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Potential Impacts to Facilities and Dam Safety 
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Potential Drought Impacts and concerns

 Power Generation
 Power Generation at Glen Canyon Dam is not possible 

below elevation 3490, Lake Mead at elevation 950

 Water Delivery
 Water Delivery capacity is significantly reduced as 

elevations decline below minimum power pool.  There 
is a potential releases will not meet minimum release 
requirements according to the current Law of the River

 40 Million people in the basin depend on the Colorado 
River Flows
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Additional Potential Impacts and concerns

 Dam Safety concerns from extended drawdown
 Glen Canyon and Flaming Gorge Dams –

• Rock fall (reservoir rim) leading to seiche waves - YouTube video: Massive Lake Powell rock slide caught on 
camera (https://www.youtube.com/watch?v=vxmBiNpzQ9A (May 2022)

• Freeze-Thaw issues – concrete dam exposed at much lower elevations than most of facility life
• First Fill in recovery
• Others?

 Blue Mesa and Navajo (Earthen Embankment Dams)
• Potential Desiccation Cracking from extended drawdown
• Filling and Drawdown Rate limitations (rates of reservoir water surface change are much higher at lower water 

surface elevations) – Example: 2021 call for Blue Mesa reservoir release (drawdown) that exceeded limitations
• First Fill considerations in recovery

 ESA concerns in DRO and when in recovery
 Recovery Programs: 4 Endangered Species in the Green and Colorado Rivers

• Increased Temperatures – advantageous for particular invasive and endangered species, bad for trout fishery
• Decreased Releases – bad for riparian habitat, advantageous for invasive riparian plants

 AMWG: Riparian Health below Glen Canyon
• Decreased release potential impacts high flow events
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Additional Potential Impacts and concerns (cont.)

 Stakeholders and Potential Impacts
 States

• Colorado River Compact Requirements
 Cities

• Culinary Water
 Counties
 Landowners

• Irrigation
• Flood Control

 Recreation
• Reservoir boating, fishing, camping
• River rafting, fishing, camping
• Marina Owners and operations

 Power Generation
• Loss of power generation impacts revenues that support 

environmental programs
• Less power available for specific low-income and rural 

customers

 Environmental Impacts
• 4 Colorado River Endangered Species: Razorback Sucker, 

Colorado Pikeminnow, Bonytail, Humpback Chub
• Invasive Species
• Riparian habitat and Fluvial Geomorphology

 Federal Agencies
• WAPA
• CREDA
• NPS
• NFS
• FWS
• DOI
• Reclamation
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Drought Remedial Actions and Plans
• Physical Modifications and Dam Safety Considerations
• Drought Response Operations: 2021, 2022, and Future
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Physical Modifications potentially leading to a Dam Safety Review

• Culinary water connection for the City of Page, AZ 
and LeChee Chapter of the Navajo Nation (Complete)

• (Possible similar modification for Flaming Gorge for the 
Dutch John City culinary water service)

Bureau of Reclamation completes project at Glen Canyon Dam to protect local 
water supply during extremely low lake levels 
(https://www.usbr.gov/newsroom/news-release/4405)

• 2022 Value Planning Study: Glen Canyon Dam Low-
Head Hydropower

• Potential solutions to be evaluated include structural 
modifications that would allow for hydropower 
generation below minimum power pool.
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2021 DROA Actions

 Additional 2021 releases based on 
the Drought Response Operations 
Agreement

DROA Releases for the July 24MS Model Run

Jul 
(kaf)

Aug 
(kaf)

Sep 
(kaf)

Oct 
(kaf)

Nov 
(kaf)

Dec 
(kaf) Sum

Flaming Gorge 13 42 43 27 0 0 125

Blue Mesa 0 18 18 0 0 0 36

Navajo 0 0 0 0 10 10 20

Sum: 13 60 61 27 10 10 181

161  kaf
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2022 Drought Response Actions

• Release of 500,000 acre-feet from Flaming Gorge (2022 
DRO Plan). 

• Reduce Glen Canyon Dam’s 2022 annual release by 
480,000 acre-feet from 7.48 million acre-feet to 7.00 million 
acre-feet (within 2007 Interim Guidelines flexibility). 

• Lake Powell Monthly Release Adjustment

For more information: 
Recommendation to approve 2022 Drought Response Operations Plan (https://www.usbr.gov/uc/DocLibrary/Plans/20220429-2022DroughtResponseOperationsPlan-ApprovalMemo-508-DOI.pdf) 
2022 Glen Canyon Dam Operations Decision Letter (https://www.usbr.gov/uc/DocLibrary/Plans/20220503-2022DROA-GlenCanyonDamOperationsDecisionLetter-508-DOI.pdf)
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Future Basin States’ Drought Response Action Proposals

• Upper Division State’s 5-point plan:
 System Conservation Pilot Project reauthorization
 Initiate 2023 Drought Response Operations Plan development in August 2022
 Upper Basin Demand Management program
 Use funding from the Bipartisan Infrastructure Law to accelerate enhanced measurement, 

monitoring, and reporting to improve water management tools
 Continue strict water management and administration within the available annual water supply

Upper Colorado River Commission, Letter to Reclamation 
(http://www.ucrcommission.com/wp-content/uploads/2022/07/2022-July-18-Letter-to-Reclamation.pdf)

 Lower Division States
 Shortage Cuts in 2022: and 2023:

• Arizona: 18%, 512,000 acre-feet Arizona: 21%, 592,000 acre-feet 
• Nevada: 7%, 21,000 acre-feet Nevada: 8%, 25,000 acre-feet
• Mexico: 5%, 80,000 acre-feet Mexico: 7%, 104,000 acre-feet 

 California offered to cut 400,000 acre-feet in 2023
Colorado River Board of California, Letter signed October 5, 2022 
(http://crb.ca.gov/wp-content/uploads/2022/10/California-Letter_FINAL_Signed_10052022.pdf)
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Future Reclamation/DOI Drought Response Actions

• Reclamation Commissioner Touton requested the Basin States cut an additional 2 to 4 Million acre-
feet

• 2023 Supplemental Environmental Impact Statement (SEIS) -
https://www.doi.gov/pressreleases/interior-department-initiates-significant-action-protect-colorado-
river-system (https://www.doi.gov/pressreleases/interior-department-initiates-significant-action-protect-colorado-river-system)

• 2023 Drought Response Operations Plan
• Update to 2007 interim guidelines: Post-2026 Colorado River Operational Strategies for Lake Powell 

and Lake Mead (https://www.usbr.gov/ColoradoRiverBasin/Post2026Ops.html) and Request for Input on 
Development of Post-2026 Colorado River Reservoir Operational Strategies for Lake Powell and 
Lake Mead Under Historically Low Reservoir Conditions (https://www.federalregister.gov/documents/
2022/06/24/2022-13502/request-for-input-on-development-of-post-2026-colorado-river-reservoir-operational-strategies-for)  
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Conclusion
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Contact Information

Dale Hamilton, P.E., M.S.
Manager, Resource Management Division
Provo Area Office, UCB Region 7, Bureau of Reclamation
dthamilton@usbr.gov

26

mailto:dthamilton@usbr.gov

	Colorado River Drought
	Outline
	Colorado River Operations and Background
	Colorado River Operation - Law of the River
	Colorado River Operation - Law of the River (cont.)
	Project Construction
	Facility and Drought Status
	Lake Mead and Lake Powell Declining Water Surface Elevations
	Lake Mead Elevation (1936-2022)
	Lake Powell Elevation (1964-2022)
	Lake Powell Unregulated Inflow (1964-2022)
	2019 Drought Contingency Plan (DCP) Authorization Act
	July 2021 – Initiation of releases according to the Drought Response Operations Agreement
	Current 24-month Study Projections
	Potential Impacts to Facilities and Dam Safety 
	Potential Drought Impacts and concerns
	Additional Potential Impacts and concerns
	Additional Potential Impacts and concerns (cont.)
	Drought Remedial Actions and Plans
	Physical Modifications potentially leading to a Dam Safety Review
	2021 DROA Actions
	2022 Drought Response Actions
	Future Basin States’ Drought Response Action Proposals
	Future Reclamation/DOI Drought Response Actions
	Conclusion
	Contact Information

