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• Study Objective

– Assess future water supply and demand 
imbalances and develop/evaluate 
opportunities for resolving imbalances

• Studied being conducted by 
Reclamation and the Basin States, in 
collaboration with stakeholders 
throughout the Basin

• Study began in January 2010 and will 
be completed by July 2012 

• Email:  
ColoradoRiverBasinStudy@usbr.gov

• Website:  

http://www.usbr.gov/lc/region/programs/
crbstudy.html

• A planning study – will not result in 
any decisions

Colorado River Basin Water Supply and 

Demand Study



Study Outreach

Colorado River 
Basin Water 

Supply & 
Demand Study

Hydropower
Western, CREDA. 

others Ecosystem
NGO collaborative.

others

Endangered 
Species

FWS, others

Other
General public, other 

interested 
stakeholder groups

Native American 
Tribes and 

Communities
Lower Basin, 
Upper Basin

Water Deliveries
Water Districts 

(agriculture, M&I use)

Recreation

NPS, 
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others



Study Phases and Tasks

Phase 1:

Water Supply

Assessment

Phase 2:

Water Demand 

Assessment

Phase 3:

System Reliability 

Analysis

Phase 4:

Development & 

Evaluation of 

Opportunities

1.1 – Select 

Methods to 

Estimate Current 

Supply

1.2 – Select 

Methods to Project 

Future Supply

1.3 – Conduct 

Assessment of 

Current Supply

1.4 – Conduct 

Assessment of 

Future Supply

2.1 – Select Methods 

to Estimate Current 

Demand

2.2 – Select Methods 

to Project Future 

Demand

2.3 – Conduct 

Assessment of 

Current Demand

2.4 – Conduct 

Assessment of 

Future Demand

3.1 – Identify 

Reliability Metrics

3.2 – Estimate 

Baseline System 

Reliability

3.3 – Project Future 

System Reliability

4.1 – Develop 

Opportunities

4.2 –

Evaluate and Refine 

Opportunities

4.3 –

Finalize Opportunities

3.3.5-3.3.8 – Project 

Future Reliability with 

Opportunities

Formulate 

Approach 

to Include 

Uncertainty

Develop 

Future 

Supply and 

Demand 

Scenarios 

Green denotes essentially complete



Interim Report No. 1

• Interim reports provide a comprehensive 

“snapshot” of the Study’s progress to 

date

• Approach facilitates the integration of 

continuous technical developments and 

the ongoing input of stakeholders

• Interim Report No. 1 is a “snapshot” as 

of January 31, 2011 and is available at: 

http://www.usbr.gov/lc/region/programs/

crbstudy.html 

• Submit comments by July 8, 2011

• Further instructions available on website



Options for Participation in the Study
(not mutually exclusive)

• Project website, webinars, emails

• Review and comment on products

• Periodic updates (formal and/or informal)

• Establish points-of-contact with working groups 

(“Sub-Teams”)

• Participation in Sub-Teams

• Other



Milestones and Schedule for Remainder of Study

Feb – Aug 2011 Quantify Water Demand Scenarios

Jul – Sept 2011 Perform “Baseline” System Reliability Analysis

Sept – Dec 2011 Develop Options and Strategies

Oct 2011 Publish Interim Report No. 2 

Nov 2011 – Perform System Reliability Analysis with 

Feb 2012  Options and Strategies

Mar 2012 Publish Interim Report No. 3

Apr – May 2012 Finalize and Evaluate Options and Strategies

June 2012 Publish Draft Final Study Report for Comment

July 2012 Publish Final Study Report



Historical and Future 

Water Supply and 

Demand



Historic Colorado River Water Supply & Use

(Annual)
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Historic Colorado River Water Supply & Use

(10-year Running Average)
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Natural Flow at Lees Ferry, Arizona
Water Year 1906 to 2011
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Colorado River at Lees Ferry, AZ - Natural Flow
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Provisional data, subject to change Estimated values for 2009-2011
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Water Year Snowpack and Precipitation
as of June 6, 2011

Colorado River Basin 

above Lake Powell

Water Year 

Precipitation 

(year-to-date) 

128%

Current Snowpack 

264%

Chart developed with Snotel

data as of 6/6/2011

Source: CBRFC



2011 Upper 

Colorado

Forecasted 

Apr–Jul Inflow
as of June 3

Flaming Gorge – 159%

Blue Mesa – 124%

Navajo – 69%

Lake Powell – 159%



Lake Powell & Lake Mead

Operational Diagrams and Current Conditions

5/25/11

1,097 11.20

5/25/11

5/25/11

3,620 13.76

5/25/11



• ICS may be created 
through “extraordinary 
conservation” measures 
including:

– land fallowing, canal 
lining, desalination, 
importation, system 
efficiency

• There is a 5% “system 
assessment” when ICS 
is created (except for 
system efficiency 
projects)

• Delivery of ICS may 
occur in years after 
creation 

Intentionally Created Surplus (ICS)

Warren H. Brock Storage Reservoir



Historical Consumptive Use and Loss
1971-2008



Historical Consumptive Use and Loss
1971-2008



Historical Consumptive Use and Loss
1971-2008



Addressing an Uncertain Future

• The path of major influences on the Colorado River system 

is uncertain and can not be represented by a single view

• An infinite number of 

plausible futures exist

• A manageable and 

informative number of 

scenarios are being 

developed to explore the 

broad range of futures

(adapted from Timpe and Scheepers, 2003)



Water Supply Scenarios *

• Observed Resampled:  hydroclimatic trends and variability are 

similar to the past 100 years

• Paleo Resampled:  future hydroclimatic trends and variability are 

represented by reconstructions of streamflow for a much longer 

period in the past (nearly 1250 years) that show expanded variability

• Paleo-Conditioned:  future hydrologic trends and variability are 

represented by a blend of the wet-dry states of the longer paleo-

reconstructed period (nearly 1250 years), but magnitudes are more 

similar to the observed period (about 100 years)

• Downscaled GCM Projected:  future climate will continue to warm 

with regional precipitation and temperature trends represented 

through an ensemble of future downscaled GCM projections

*  Preliminary – Subject to change



102 Traces 1244 Traces 1000 Traces 112 Traces

Observed Mean = 15002 Direct Paleo Mean = 14675 Paleo Conditioned Mean= 14937 Climate Projections Mean = 13588
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Projections of Natural Flow at Lees Ferry

2011 – 2060 Period Mean Annual Flows

Box represents 25th – 75th percentile, 

whiskers represent min and max, and 

triangle represents mean of all traces

Preliminary

1988 – 2007 period mean 



Water Demand Scenarios *

• Current Trends:  growth, development patterns, and institutions 

continue along recent trends

• Economic Slowdown:  low growth with emphasis on economic 

efficiency

• Expansive Growth:  economic resurgence (population and energy) 

and current preferences toward human and environmental values **

• Enhanced Environment and Healthy Economy:  expanded 

environmental awareness and stewardship with growing economy **

*  Preliminary – Subject to change

**  Additional “branches” possible depending upon assumed trajectory of specific socio-economic factors



Integration of Supply and Demand 

Scenarios

Recent 

Trends
Recent 

Trends

Water Supply Scenarios

(multiple realizations for each scenario)

Climate indexing for demands

Water Demand Scenarios



A State Perspective



Study Contact Information

• Website:  http://www.usbr.gov/lc/region/programs/crbstudy.html

• Email:  ColoradoRiverBasinStudy@usbr.gov

• Telephone:  702-293-8500; Fax:  702-293-8148

Colorado River Basin Water Supply 

and Demand Study


