
Green and Gunnsion River Operations: 
Transitioning from the Old to the New 
While Looking Ahead in 2013 
 
Drought Workshop 
November 6-7, 2012 

 



UC Operations Process 

• 24-Month Study 
• Mid-Term (Probabilistic) Operations Model 

(MTOM) 
• Stakeholder Benefits 
• 2013 Results 
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24-Month Study Model 

• Basin-wide reservoir operations 
tool  

• Deterministic: “best guess” 
projection for upcoming 24 
months of operations 

• Projects monthly reservoir 
releases, elevations, storages, 
hydropower, etc. 

• Updated monthly 
 
 



24-Month Study Official Uses 
• Annual Operating Plan for all reservoirs 

• Determines operating tier for Lake Powell 
– August run of the 24-Month Study (sometimes April) 

• Official model projection for determining Lower 
Basin surpluses and shortages 
– Secretary declares surpluses or shortage 
 

 



Model Configuration 

• Reservoir Operation 
– 12 major reservoirs 

• Monthly time step  
• 24-month projection 
• Updated monthly 
 

 
 



Model Assumptions 

• Inflows 
• Reservoir operations 
• Demands 

 
 



Inflows 

Upper Basin 
• Forecasted inflows issued by Colorado Basin River 

Forecast Center and Natural Resources Conservation 
Service 

• Most probable inflow (1 trace)  
– (3 traces if running minimum / maximum probable) 

 
Lower Basin 
• 5-year average for side inflows 

 
 

http://en.wikipedia.org/wiki/File:SanJuanRiver2006.jpg�


Reservoir Operations 

• Up-to-date operations input by reservoir operators 
each month 
– For each reservoir: evaluate inflows, set releases given 

operating objectives 
– Coordination between  

Powell and Mead 

 



Demands 

Upper Basin 
• Included in monthly reservoir inflow forecast  

– Based on assumptions in River Forecast Center models (consider 
historic and current use patterns) 

– Adjusts for wet/dry years 
 

Lower Basin 
• Actual approved water orders 

– Adjusted for Intentionally Created Surplus,  
paybacks, etc 

– Updated monthly 

 
 



Output 

• Annual Operating Plan (written document) 
• 24-Month Study Report (mostly tabular data), 

monthly update to the AOP 
 

 

http://www.usbr.gov/uc/water/crsp/studies/index.html  



Mid-Term Operations Model 
(MTOM) Update 
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MTOM- Overview 
• Based on 24-Month Study, 

but able to simulate multiple 
traces for a probabilistic 
output and analysis 
 

• MTOM is additional tool to 
evaluate risk and uncertainty 
in Colorado River Basin 
 

• 24-Month Study is still 
official model for operational 
tier determinations 
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MTOM - Current Status 

• UC/LC operators validating MTOM outputs 
– Comparison against official 24–Month Study 
– Refine model inputs and rules to improve operations planning  
 

• Expect to be ready to share *preliminary* multiple trace 
results with stakeholders in late 2012 
– No change since last update 

 
• Expect to share *draft* model, ruleset  and documentation 

with interested technical stakeholders in late 2012 or early 
2013  
– Basic functionality  
– Development will continue 
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• Bias corrected inflows 
– Previously used raw ESP output 
– Did not match official forecasts used in 24MS 
– Improved consistency of inflow assumptions 

 

MTOM Updates - Inflows 
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• Improved Data Management Interface 
– Previously used Excel pass-through 

spreadsheets 
– Model transfers data directly from HDB 
– Improved efficiency 

 

MTOM Updates – Data Management 

15 



 
 

 
 

MTOM – Reservoir Ops Validation 

• Parallel runs began in Jan 
• Compare 24-MS official 

results against MTOM (using 
official forecast) to verify 
reservoir rules 

• Evaluate elevations and 
releases 

• Work still underway… 
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MTOM – Reservoir Ops Validation 

• Parallel runs began in Jan 
• Compare 24-MS official 

results against MTOM (using 
official forecast) to verify 
reservoir rules 

• Evaluate elevations and 
releases 

• Work still underway… 
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Green and Gunnison Results 
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Prescribed Management and Operational 
Objectives 

• Records of Decision 
– Navajo Reservoir 
– Flaming Gorge 
– Aspinall Unit 

• Black Canyon Water Right 
• Authorized purposes 

– Fill reservoir annually for water supply 
– Generate hydropower 

• Achieve environmental flow requirements (endangered 
fish) 
• Adaptive management 

• Regulate the flow of the river for: 
• flood control, recreation, fish and wildlife 



Upper Colorado River Basin  
2012 Water Year Inflow 
(30-year average stream gage flow, 1981-2010) 
 

Basin 2012 Annual Flow   
MAF 

Green River  
above Flaming Gorge 

1.0   (69%) 

Gunnison River 
above Crystal 

0.50   (42%) 

San Juan River 
above Navajo 

0.52   (48%) 

Upper Colorado River 
above Lake Powell 

4.91   (45%) 

69% 

42% 

48% 
45% 
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Green River Inflow 
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Upper Green 2012 Operations 
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Flaming Gorge Reservoir
Historic April-July Unregulated Inflow Volume Ranking (1963-2012)

Average Dry 50-70%

2012 May Final Volume 
(570 KAF, 83% Exceedance)

Average Wet 30-50%

Moderately Wet 10-30%

Moderately Dry 70-90%

Dry >90%

Wet <10%



Upper Green 2012 Operations 

0

2

4

6

8

10

12

14
1-

Ja
n

16
-Ja

n

31
-Ja

n

15
-F

eb

1-
M

ar

16
-M

ar

31
-M

ar

15
-A

pr

30
-A

pr

15
-M

ay

30
-M

ay

14
-Ju

n

29
-Ju

n

14
-Ju

l

29
-Ju

l

Re
le

as
e 

(K
cf

s)

Th
ou

sa
nd

s

Day

FG Release and Green River Flows
Calendar Year 2012

LARVAL PRESENCE FG release  (cfs) Green River near Jensen flow (cfs) Yampa River at Deerlodge flow (cfs)

Larval Trigger Study Plan 2012 Target 8,300 
cfs for at least one day measured on the 

Green River at Jensen, Utah
Observed 5 days above 8,300 cfs
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Gunnison River Inflow 
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Blue Mesa Reservoir, Colorado
Historic April-July Unregulated Inflow Volume Ranking (1969-2012)

Moderately Dry 70-90%

Dry >90%

Average Dry 50-70%

Average Wet 30-50%

Moderately Wet 10-30%

Wet < 10%

2012 Final Runoff Volume
(206,000 Acre-Feet,  93% exceedance)

Gunnison River 2012 Operations 



Gunnison River 2012 Operations 
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Crystal Dam Gunnison R - Black Canyon North Fork @ Confluence Gunnison @ Whitewater

Black Canyon Water 
Right was meet on 
June 30th



Questions? 
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