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Colorado River Basin 



1944 Water Treaty – Colorado River 

•  Apportions 1,500,000 acre-feet annually 
–  No “carryover storage” 

•  Addresses surpluses & shortages 
–  US has never delivered less than the 1.5 MAF 

•  Administered by the International Boundary 
and Water Commission 
–  Mechanism of “Minutes” 



1994 – 2014 US/Mexico 
Extraordinary Period 

•  1990’s: Environmental Focus on the 
Colorado River Delta 

•  1990’s-2006: Intense litigation  
–  Lake Mead Flycatcher 
–  Mexican Delta Litigation 
–  All American Canal  

•  2007-2014: Cooperative Engagement & 
Successful Agreements 



Colorado River Delta 



Annual Natural Flow at Lees Ferry 
Tree-ring Reconstruction (Meko et al., 2007) 
25-Year Running Mean 
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Natural Flow 
Colorado River at Lees Ferry Gaging Station, Arizona 
Water Year 1906 to 2013 
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California’s Annual Use from Colorado 
River 
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Unlined All-American Canal 



•  Goal: identify innovative 
water management 
measures to meet needs 
of both countries 

•  Work through Treaty 
mechanism: 
International Boundary 
and Water Commission 

2007-2009 –  Joint US/Mexico 
 Commitment to Cooperation 
 



2009-2010 – Memorializing  
Progress through IBWC Minutes 

          Min. 316                    Min. 317                
    Yuma Desalting          Cooperative 
      Plant Operation             Process           

    



April 2010 – Mexicali Valley 
Devastating Earthquake (Mag. 7.2) 



April 2010 – Mexicali Valley 
Devastating Earthquake (Mag. 7.2) 



Min. 318 – Bi-national Agreement  
to address damage 

•  Signed in 2010 
•  Humanitarian response 
•  Effective 2011-2013 
•  Repair period 
•  Defer 260,000 acre-feet  



Key Agreement: “Minute 319” 

•  Nov. 2012 – Dec. 2017 

•  Innovative 
Agreements with US 
Basin States and 
Urban Areas 

•  Complementary 
agreements within 
Mexico with NGOs 



Minute 319 – Nov. 20, 2012 



The “Lucerna Group” – Tijuana, B.C. 
The Final Negotiations 



Who had to agree? 
Everyone…. 

•  Mexican Federal Government 
•  US Federal Government 

– State & IBWC 
– DOI (BOR & FWS) 

•  Key water districts/funders  
– (MWD, SNWA, CAWCD) 

•  Multiple NGOs/funders 
– US & Mexican 



Minute 319 – Achieving Balance 
of Benefits for Mexico & US 
•  Extension of period allowing deferral of 

Mexican allotment (approx. max of 1 million 
acre-feet) 

•  Operational Agreements 
–  High & Low Reservoir operations 

•  Deferral of Mexican Allotment (ICMA) 
•  US $ 21 M Investment in Mexicali Valley for 

Canal linings, etc … with US benefits 
•  Environmental Flows to Colorado River Delta 
•  Prioritize Conveyance of Mexican Water 

through lined All-American Canal to Tijuana 



Pulse Flow Event 



US/Mexico Border – Morelos Dam 



March 27, 2013 – Morelos Dam, 
Mexico 



US/Mexico Border – Morelos Dam\ 
March 2014 







Colorado	  River:	  	  
1	  mile	  North	  of	  SIB	  
March	  2014	  

Photos:	  	  
Dale	  Turner	  
The	  Nature	  Conservancy	  



The Lasting Impact of Minute 319 
-- Tuesday -- 

’Minute 319 demonstrated that the 
U.S. and Mexico, when they put 
their minds to it, can find a way to 
move from being … accomplices 
to failure … to becoming partners 
in shared success.’ 

- Fmr. Amb. Arturo Sarukhan 





 Drought in the Colorado River Basin 

Powell 

Mead 



Colorado River Drought 

•  2000-2014 was the driest 15-year period in 
the 105-year historical record 

•  Paleohydrology shows this as one of the 
worst droughts in 1200 years 

•  Projections indicate longer, deeper droughts 
anticipated under Climate change scenarios 



Drought from Space – Lake Powell 
 1999       -        2014 

Earth Observatory NASA 



State of the System (Water Years 1999-2014)1 
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1 Values for Water Year 2014 are projected.  Unregulated inflow is based on the CBRFC forecast dated 8/18/14.  Storage and percent capacity are based on 
the August 2014 24-Month Study.  
2 Percentages at the top of the light blue bars represent percent of average unregulated inflow into Lake Powell for a given water year.  Water years 1999-
2011 are based on the 30-year average from 1971 to 2000. Water years 2012-2014  are based on the 30-year average from 1981-2010.



 Colorado River Basin Storage 
  (as of August 24, 2014)     

Current Storage Percent 
Full MAF Elevation 

(Feet) 

Lake Powell 51% 12.36 3,606 

Lake Mead 39% 10.09 1,081 

Total System 
Storage* 

51% 30.27 NA 

*Total system storage was 29.79 maf or 50% this time last year 



Powell Elevation < 3,490 feet msl 
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Mead Elevation < 1,000 feet msl 
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Percent of Traces with Event or System Condition  
Results from August 2014 CRSS1,2,3 (values in percent) 

Event or System Condition 2015 2016 2017 2018 2019 

Upper 
Basin 

– 
Lake 

Powell 
 

Equalization Tier 5 20 24 24 32 
     Equalization – annual release > 8.23 maf 5 20 24 24 31 

     Equalization – annual release = 8.23 maf 0 0 0 0 1 

Upper Elevation Balancing Tier 95 51 53 53 43 
     Upper Elevation Balancing – annual release > 8.23 maf 58 43 41 41 34 

     Upper Elevation Balancing – annual release = 8.23 maf 37 7 11 12 9 

     Upper Elevation Balancing – annual release < 8.23 maf 0 1 1 0 0 

Mid-Elevation Release Tier  0 29 19 14 15 

     Mid-Elevation Release – annual release = 8.23 maf 0 0 0 1 2 

     Mid-Elevation Release – annual release = 7.48 maf 0 29 19 13 13 

Lower Elevation Balancing Tier 0 0 4 9 10 

Lower 
Basin 

– 
Lake 
Mead 

Shortage Condition – any amount  (Mead ≤ 1,075 ft) 0 36 58 68 61 
     Shortage – 1st level (Mead ≤ 1,075 and ≥ 1,050) 0 36 43 46 34 

     Shortage – 2nd level (Mead < 1,050 and ≥ 1,025) 0 0 15 18 17 

     Shortage – 3rd level (Mead < 1,025) 0 0 0 4 10 

Surplus Condition – any amount  (Mead ≥ 1,145 ft) 0 0 5 7 14 
     Surplus – Flood Control 0 0 0 1 2 

Normal or ICS Surplus Condition 100 64 37 25 25 
1 Reservoir initial conditions based on the most probable August 24-month Study projected levels for December 31, 2014. 
2 Hydrologic inflow traces based on resampling of the observed natural flow  
record from 1906-2010. 
3 Percentages shown may not be representative of the full range of future  
possibilities  that could occur with different modeling assumptions. 



Percent of Traces with Event or System Condition  
Results from August 2014 CRSS1,2,3 (values in percent) 

Event or System Condition 2015 2016 2017 2018 2019 

Upper 
Basin 

– 
Lake 

Powell 
 

Equalization Tier 5 20 24 24 32 
     Equalization – annual release > 8.23 maf 5 20 24 24 31 

     Equalization – annual release = 8.23 maf 0 0 0 0 1 

Upper Elevation Balancing Tier 95 51 53 53 43 
     Upper Elevation Balancing – annual release > 8.23 maf 58 43 41 41 34 

     Upper Elevation Balancing – annual release = 8.23 maf 37 7 11 12 9 

     Upper Elevation Balancing – annual release < 8.23 maf 0 1 1 0 0 

Mid-Elevation Release Tier  0 29 19 14 15 

     Mid-Elevation Release – annual release = 8.23 maf 0 0 0 1 2 

     Mid-Elevation Release – annual release = 7.48 maf 0 29 19 13 13 

Lower Elevation Balancing Tier 0 0 4 9 10 

Lower 
Basin 

– 
Lake 
Mead 

Shortage Condition – any amount  (Mead ≤ 1,075 ft) 0 36 58 68 61 
     Shortage – 1st level (Mead ≤ 1,075 and ≥ 1,050) 0 36 43 46 34 

     Shortage – 2nd level (Mead < 1,050 and ≥ 1,025) 0 0 15 18 17 

     Shortage – 3rd level (Mead < 1,025) 0 0 0 4 10 

Surplus Condition – any amount  (Mead ≥ 1,145 ft) 0 0 5 7 14 
     Surplus – Flood Control 0 0 0 1 2 

Normal or ICS Surplus Condition 100 64 37 25 25 
1 Reservoir initial conditions based on the most probable August 24-month Study projected levels for December 31, 2014. 
2 Hydrologic inflow traces based on resampling of the observed natural flow  
record from 1906-2010. 
3 Percentages shown may not be representative of the full range of future  
possibilities  that could occur with different modeling assumptions. 



Lower Basin Shortages 

2015  2016  2017  2018  2019 

Shortage Condition – any amount  
(Mead ≤ 1,075 ft) 0 36 58 68 61 



Secretary Jewell’s Charge for 2014 
“We all know that the best contingency plan would be the one that has broad 
consensus of both basins and all the states, and the 10 Tribes Partnership as 
well. That's our goal.  
   Anyone who needs proof that a contingency plan must be developed quickly 
need only look at Lake Mead. ... We don't seek consensus for its own sake. 
We seek consensus, because we all benefit when we work together. ... 
   But the Department's commitment to partnership cannot be an excuse for 
inaction. ...  Like my predecessors, I'm not going to ignore my responsibility 
to act if conditions worsen and if states can't reach consensus on 
contingency actions. I know you don't want to work that way.  
   I know you want to get to the table and get to the answers yourself. We are 
happy to be there as a partner, but we're also going to make sure that you are 
held accountable to making that happen. That's why we need to work 
together, to identify a suite of coordinated actions, prioritized and tailored to 
meet local conditions in each basin. To be successful, contingency actions 
would be based on clearly understood triggering conditions with clearly 
understood goals. That's what we need. ....Our challenge is straightforward, 
even though the mix of solutions is not.“ 




