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Objectives

“How miuch water from the Colorado River Basin is
avallable to meet Colorado’s water needsr’”

Phase |

Water Availability under current infrastructure, currently
perfected water rights, and current levels of consumptive and
non-consumptive water demands

Phase Il

Water Availability under projected demands from existing,
conditional, and new water rights and for additional
consumptive and non-consumptive water demands
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GCMS and Hg&rologg

Earth

 Emissions Scenarios

e Global Climate Models
Result: Altered Temperature

and Precipitation : . State of Colorado
Colorado River Basin . CDSS Modeling

o, Down-ScalediRIoiectohS Result: Water Availability
* Revised Basin-Wide Hydrology

Result: Altered Stream Flows
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?istimating \/\/ater Avai]aEilitg

Alternate
Temperature

Alternate
Consumptive CIR Surface Water Results for
Use Model A Model Decision

StateCU StateMod Makers

Physical and Legal
Alternate Alternate Water Availability

Precipitation Hydrology
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Finéings ~TemPerature

e |Nncreases basin-wide
by 3.2 TO88/ degress |

* Lower elevations
show largest increase

e |[NCrease occurs each
month of the year
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Finéings ~TcmPerature
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Delta 3E
2040 Average Monthly Temperature

Average Annual Climate
Model Temperature Ranges
from 52.4 to 55.8 inches

W Range of Model Results

= Historical Average

—Individual Model Results
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Finéings - \Winter
Frecipitation (Nov-Mar)

Increases basin-wide
by 6 to 13 percent

Increases more In the

northern part of the
river basin

INncreases more at

higher elevations el B Lo e
Shifts from snow to o e (e
rain 1IN the shoulder " Low: 106 %
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Fin&ings - Summer
Frecipitation (Apr-Oct)

e Decreases basin-wide
by 4 to 10 percent

e Decreases more In the
southern part of the
pbasin

e Decreases less at
higher elevations

UNDER REVIEW
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Findings ~ Frecipitation

Delta 3E
2040 Average Monthly Precipitation

Average Annual Climate
Model Precipitation Ranges
from 6.5t0 7.8 inches
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Findings ~ CroP ]rrigation

Requirement

Increases basin-wide
2.6 to 6.7 in/yr for
pasture grass

Increases basin-wide
O\VAPAORY

Growing season

CDSS Climate Stations
* Selected for Detailed Review

by 15 to 22 days Wt e | -

P High : 6.72 inches

Increases more at e /i | o2

lower elevations
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Findings ~ Crop ]rrigation Requirement

Delta 3E
2040 Average Monthly CIR (Grass Pasture)

Average Annual Climate Model CIR === Range of Model Results

Ranges from 2.75 to 3.30 AF/acre —&—Historical Average
Growing season is extended by 18 days Individual Model Results

AF/Acre
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Sequence of Results: u:ﬁcompahgre River at Dclta
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Natural Flow

Uncompahgre River at Delta (09149500)
2040 Average Monthly Natural Flow

Average Annual Natural Flow
Ranges from 204,000 to 354,000
AF

W Range of Model Results

e Hijstorical Average

Individual Model Results
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Modelcé Strearmqow

Uncompahgre River At Delta (09149500)
2040 Average Monthly Modeled Streamflow

Average Annual Modeled Streamflow

Ranges from 116,900 to 246,800 AF = Range of Model Results
== Historical Average

— Individual Model Results
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\Water Availa}:)ility

Uncompahgre River At Delta (09149500)
2040 Average Monthly Water Available to Meet Future Demands
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Modeled Consumptive (Ise

Gunnison River Basin-Wide
2040 Average Monthly Modeled Consumptive Use
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Modeled Reservoir 5torage

Ridgway Reservoir
2040 Modeled Storage Content
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Modeled Reservoir 5torage

Ridgway Reservoir
2040 Average Monthly Modeled Storage

W Range of Model Results

== Historical Average

— Individual Model Results
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Water Available based on (Compact Assumptions —
P P &5 R
Approach e

Used mass-balance analysis at Lee Ferry (2007 HD)
Simulated full-development water use requests in upper basin
Calculated 10-year cumulative flow at Lee Ferry

Calculated upper basin consumptive use that could be
maintained considering Compact provisions

Hydrology adjusted for climate change
NM, UT, WY fully developed

All Upper Basin storage capacity fully used
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Water Available based on (Compact Assumptions —
APProach

* Applied Upper Basin water use requests used In
2007 Hydrologic Determination:

Potential Lee Ferry Obligation Upper Basin Water Use
75 MAF 6.76 MAF
82.5 MAF 5.98 MAF
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\/\/atcr Available based on Com act Assum tions — =@
b, P P
f“indings

ol CWER 55 —
(Seaholm, CWCB staff)
2007 USBR Analysis 05 09
Modeled Study Period _
(1950-2005)
Extended Historical Hydrology _
Aemate Cooaey o [
(2040)
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Water Available for Future Consumptive Use, MAF
(Includes CRSP Evaporation)
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CRWAS Conc]usions

 BRT interaction provided essential information
to update and refine CDSS

e Computer models proved appropriate for
Phase | objectives
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CRWAS Conc]usions

 Phase | demonstrates broad range of water
availability results

— Inherent uncertainties in GCMs
— Complexity of modeling atmaospheric circulation

— Down-scaling effects of changed temperature and
precipitation on natural flows in Colorado River basin
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CRWAS Conc]usions

e Phase | results based on current water demands

— Stakeholders demonstrated strong interest to expand
analysis to future demands / operating conditions
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CRWAS Recommendations

e Continue CDSS refinements
— Baseflows in Plateau Creek
— Aspinall Unit reservoir operations
— Current release rules for flood control reservoirs
— Alternative transbasin demands affected by climate change
— Alternatives to representing USFWS fish flow recommendations
- Remove New Mexico structures from San Juan / Dolores model
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CRWAS Recommendations

e Use CRWAS to support other CWCB / IBCC programs
* |ncorporate new water management strategies
e Stakeholders to interpret findings:
from their own perspective
considering their assessment of possible future conditions
considering the resources they have available to adapt

considering their role in water management

considering their tolerance for risk
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(_omments and Questions?

Contact Information:

Ray Alvarado: 303.866.3441 ray.alvarado@state.co.us
Blaine Dwyer: 303.987.3443 blaine.dwyer@aecom.com
Matt Brown: 303.987.3443 matthew.brown@aecom.com
Ben Harding: 303.443.7839 ben.harding@amec.com

Erin Wilson:  303.455.9589 erin.wilson@Ircwe.com

Website:
http://cwcb.state.co.us/Waterinfo/CRWAS
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