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Drought Mitigation 
Planning in the Colorado 
River Basin in Utah

Betsy Morgan, P.E. – Colorado River Authority of Utah
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Colorado River Basin

Upper Basin

Lower Basin

Upper and Lower Basins
o 250 square miles

Supports 40 million people
o 7 states
o 2 countries
o 30 federally recognized 

tribes

Folsom, CA
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It’s Complicated…

• The Colorado River Compact (1922)

• Boulder Canyon Project Act (1928)

• California Seven Party Agreement (1931)

• Mexican Water Treaty (1944)

• Upper Colorado River Basin Compact (1948)

• Colorado River Storage Project Act (1956)

• Arizona v. California (1964)

• Colorado River Basin Project Act (1968)

• Criteria for the Coordinated LROC (1970)

• Minute 242 of the U.S. Mexican IB and Water Commission (1973)

• Colorado River Basin Salinity Control Act (1974)

•  Upper Colorado River Endangered Fish Recovery Program (1987) 
& San Juan Basin Recovery Program

• Grand Canyon Protection Act (1992)

• Interim Guidelines for Shortage and Coordinated Ops (2007)

• Minutes to the U.S. Mexican Treaty 

• Minute 323 (2017) and Drought Contingency Plans (2019)

• …..

Law of the River / “Interstate”

…

Utah Water Law / “Intrastate”
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Colorado River Authority of Utah

“The mission of the Authority is to protect, 
conserve, use, and develop Utah’s waters of the 
Colorado River system”

Drought 
Mitigation

Measurement

Hydrology & 
Operations
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Agricultural Water Use in Utah
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Drought Mitigation

Develop solutions to support water use and demand 
under stressed conditions

Drought Mitigation 
Measure

• How much conserved water do drought mitigation measures produce?

• What are the most effective measures for producing conserved water?

• In what conditions will programs be successful? 

• What are the unanticipated consequences?  
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Utah Colorado River Accounting and Forecasting
(UCRAF)

• Characterize the water budget (supply, consumptive use, losses) and water rights

• Understand the impact of drought mitigation measures

▪ Identify potential programs and quantify depletion savings

UCRAF was proposed as a planning tool for the Colorado River Basin in Utah

Diversion-Runoff Calculator (DRC) RiverWare©
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Diversion Runoff Calculator

Digital Elevation Model

Water Related Land Use

Place of Use Irrigation

Water Distribution Network

OpenET

Python

Water Rights 
Records

ArcGIS
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Diversion Runoff CalculatorDiversion Runoff 
Calculator

• Fields
• Canals
• Diversions
• Return Flows

Field Scale

Consumptive Use

Canal Scale

Consumptive Use

Account for Efficiencies

Diversion Requirement (modeled)
 vs. 
Observed Canal Data

Calculating Diversions

Aggregate

𝑄𝑐 = σ Τ𝐶𝑈𝑓 𝐴𝑓 𝑒𝑎 𝑒𝑖  + 𝑋𝑐𝐿𝑐

Canal Diversions
Simulated vs. Observed
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RiverWare Model

Physical Representation Accounting Representation

• Computes basin-wide mass balance
• Accounting framework enables distribution via accounts
• Water rights solver allocates water in priority
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Diversion Runoff Calculator

RiverWare

Diversion

Characterize the historical (1991-2023) water budget 
and water rights within the basin

DRC/ RiverWare 
Interaction

RW Diversion – Canal Linkage

RW Gain/Loss – Return Flow Linkage 

Linkages

Computes the physical diversion 
attributes (diversion and runoff)

Simulates the system and type of 
water being diverted, administrative
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RiverWare

Diversion

UCRAF Application

• Line canals

• Fallow fields

• Change irrigation 

methods

Planning tool to assess the 
impact of drought mitigation 
measures

• Change crop type

• Change in diversion and return flow

• Estimate change in basin outflow

Diversion Runoff Calculator
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UCRAF 
Overview 

UCRAF Model

Decision 
Support

“Baseline”

“Change Case”
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Duchesne Basin Pilot
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Duchesne Basin RiverWare Model

Inflows are Determined using Observed Data

Demands on water users are computed from the DRC

Flows are verified using Gage Data

Change Case
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Duchesne Change Case Example

1,596 acres hypothetically “fallowed” on the 

Grey Mountain and Myton Townsite canals.



17

Change Case – Diversion Runoff Calculator

2.  Select fields in program

3.  Edit attributes

1.  Load field boundary data

1 

4.  Set “Modified Scenario” 

5.  Run DRC and compare output
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Change Case – Water Rights Accounting in RiverWare

Solution logic:

1. Solve instream account inflows (considers water rights and 

priorities throughout the basin)

2. Grey Mountain Canal diverts according to the baseline solution

3. Grey Mountain Canal returns appropriate amount to DM 

account per Change Case calculations

4. Outflows from instream accounts are resolved.

1. DM water is distributed downstream
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Change Case Results 
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Next Steps

Model Development

• Duchesne Basin

• Price / San Rafael Basin

• Expand to other basins

Change Case Scenarios 
• Planning 
• Program Development
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cra.utah.gov

@AuthorityUT
@AmyHaasColoRivr

bdmorgan@utah.gov
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