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Outline

• Background

• Modeling in the basin

• Example: post-2026 operations

– Collaboration

• Modeling for in-state resource 
allocation for MWD
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The Colorado River Basin

• Critical for California
– Water for 19 million people
– 600,000 acres of irrigated agriculture
– Power, habitat, recreation, etc.
– 4.4 MAF of 12+ MAF supply

• Colorado River management involves many, 
many players

• Planning and management of the river 
relies heavily on modeling over different 
time horizons

• Water supply and demand are changing:
– What is the role of modeling in planning 

for change?
– What is California’s role in this 

modeling?

Center for Colorado River Studies, Utah State University

SWP

LAA



Changing hydrology – past

4

1922 Colorado River Compact

Millennium drought

provisional



Water supply vs. demand
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Major agreements since 2000
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Source: 2023 Draft Supplemental Environmental Impact Statement for Near-term Colorado River Operations

And now:

- Supplemental Environmental 
Impact Statement for 2024-
2026 (3 MAF of further 
reductions in use)

- Ongoing development of post-
2026 operations of Lakes 
Powell & Mead



Modeling in the basin

• Reclamation has two major models:

– Mid-term: operational, 1-2 years – CRMMS (24-Month Study)

– Long-term: strategic, decades – CRSS

• Both models built in RiverWare, which is:

– Developed by CADSWES at Univ. of Colorado, Boulder

– Rule-based

• Both models are monthly time step

• Stakeholders use Reclamation’s models
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Modeling with RiverWare
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Powell

Lee Ferry (Compact point)

Mead

Modeling with RiverWare



24-Month Study – Lake Powell
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WY-2024:
Mid-Elevation Release Tier
(3,525’ to 3,575’)



24-Month Study – Lake Mead
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WY-2024:
Level 1 Shortage Condition
(1,050’ to 1,075’)
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Modeling for post-2026

• 2007 Interim Guidelines are set to expire at end of 2026

• Basin stakeholders are currently developing post-2026 policy

• Modeling plays a key role

– Reclamation: DMDU-style analysis using CRSS
w/ (optional) public web tool + help

• States are negotiating to develop a consensus-based, model-
informed operational policy
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Post-2026 “web tool”
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Lower Basin collaboration
in post-2026 modeling

• Regular technical policy discussions

• …supported by modeling by 
Arizona & analysis by all

• …visualized in a Power BI app 
developed by Nevada

• States are co-equals in discussions 
& technical work

AZ (CAP)

Modeling & analysis

CA
(Agencies+CRB)

Analysis & 
visualization 

feedback

NV (SNWA)

Analysis & 
visualization
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Modeling for Urban Water
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© Metropolitan Water District of Southern California

Urban



MWD – long term
Integrated Water Resources Plan (IRP)
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The Integrated Water Resources Plan (IRP)
• Long-term planning needs
• Investment prioritization
• For reliability & affordability

IRPSIM
• For IRP development
• Strategic planning considering broader 

water supply portfolio
• Uses assumptions about Colorado River 

operations from CRSS



MWD – long term
Integrated Water Resources Plan (IRP)
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Key points

• Change is accounted for through irregular, 
negotiated policy changes
…supported by model-based analyses (CRSS)
…which California contributes to & benefits from

• California provides feedback for model 
improvements

• Democratization and collaboration drive 
modeling efforts for post-2026 planning

• MWD includes Colorado River as an imported 
supply for its IRP
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Thank you!

drheinheimer@crb.ca.gov
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LADWP

SDCWA
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Changing hydrology – future
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Western Water Assessment (2020): Colorado River Basin Climate and 
Hydrology: State of the Science



Mid-term modeling w/ CRMMS

• Reclamation operates system reservoirs according to its
Annual Operating Plan (AOP)

• The AOP is supported with Reclamation’s CRMMS, for the
24-Month Study

• California’s water agencies plan their water use around the 
AOP

– How much water will be released from Lake Powell to Lake Mead?

– How much water will be available for use from Lake Mead?

• In addition, we work with basin partners around knowledge of 
their AOP-driven shortages
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Long-term modeling w/ CRSS

• CRSS developed by Reclamation for long-term strategic planning

– Monthly model through 2060

– Includes water (delivery, storage, flood control objectives) and salinity

• CRSS regularly reviewed & improved

• Stakeholders can & do use CRSS for their own studies

– Some modeling capacity in California

– Significant modeling capacity basin-wide

• CRSS main modeling tool for developing post-2026 operations of Lakes Powell 
and Mead
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Power BI app



28

Power BI app



MWD – near term

• Spreadsheet model w/ ag 
adjustment (sub-annual 
planning)
– Ag: higher priority users

– Extra water if CVWD, IID underrun

• Short-term distribution model
– No real restriction on CR imports

– Disconnected from CR modeling
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