
 
  

 

Results 
The Joint Recovery Model generates results under a range of 
hydrologic conditions (typically 110 realizations, projected 
through 2045), for each of the AWBA’s classes of firmed users 
(e.g., M&I CAP subcontractors, 4th Priority On-River users, 
etc.).  To assist in analysis and comprehension, a set of Excel-
based visualizations have been developed.  Combining Visual 
Basic for Applications, and advanced charting, the 
relationships 
among volume, 
timing and  
likelihood 
can be conveyed.   
   

Need 
Stored water will be recovered when Colorado River shortages 
affect users that are “firmed” by the AWBA.  
The timing and magnitude of this intersection  
of supply and demand is influenced by a  
number of factors, including the depth  
of shortage, available Colorado River  
supply, and the rate of CAP long- 
term contract use.  In 2014, AWBA, 
ADWR and CAP published a Plan 
that analyzed those uncertainties  
and addressed key Institutional  
and regulatory issues.  
 

Engagement 
Results from the Joint Recovery Model have played a 
prominent role in the work of the “Recovery Planning Advisory 
Group.”  RPAG is a 14-member stakeholder group convened by 
the Arizona Department of Water  
Resources to assist ADWR, AWBA and  
CAP in the refinement of recovery  
methods and concepts.  Stakeholders  
have used the modeling to focus on  
near-term implementation proposals. 
The modeling results have also been 
included in briefings to relevant  
elected and appointed officials. 

Next Steps 
There are a number of additional issues of interest to AWBA 
recovery, notably those relating to cost.  To analyze the 
range of potential costs, the Joint Recovery Model is being 
integrated with a separate model that evaluates costs based 
on probabilities, different methods of recovery, and their 
associated cost components. 
 

The Joint Recovery Model is part of  
a broader effort to develop  
shared analytical tools  
among Arizona’s major  
water institutions.  

Background  

In the past two decades, 11 million acre-feet of Colorado 
River water has been recharged in the aquifers to Central and 
Southern Arizona.  More than a third of that has been stored 
by the Arizona Water Banking Authority, primarily for times of 
shortage on the Colorado River.   
Water Banking is one of Arizona’s  
key water management strategies, 
and the “recovery” (pumping) of  
that water is a joint responsibility of 
the AWBA, the Arizona Department  
of Water Resources, and the Central  
Arizona Project.  
  
 

Approach 
To facilitate updated planning and policy development, CAP, 
in coordination with AWBA and ADWR, has developed a 
GoldSim model that can evaluate the timing, frequency and 
magnitude of AWBA recovery, over a wide range of scenarios. 
The “Joint Recovery Model” processes data from the US 
Bureau of Reclamation’s Colorado River Simulation System 
model, along with water use projections, and policy variables, 
all of which are accessible through a GoldSim dashboard.   

 

Credit Exchange Recovery
A CAP customer absorbs more than their reduction. The 
customer takes a reduced CAP delivery and recovers AWBA 
credits. The CAP water that was not physically delivered1 is 
available for redirection to firm other CAP customers.2
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Indirect Recovery
A CAP customer absorbs more than their reduction. The 
customer takes a reduced CAP delivery and recovers AWBA 
credits by increased pumping.1 The CAP water that was not 
physically delivered2 is available for redirection to firm other 
CAP customers. 3
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Direct Recovery
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Stored water is pumped from recovery wells and then returned 
directly to the CAP system1 to firm CAP customers2. 

Firmed 
Supply

USF

Firmed 
Supply

Non-Firmed 
Supply

Active Well 

Full Delivery

Reduced Delivery

Inactive Well 

Water Into the CAP System Yes

Redirection of Water No

Additional Pumping Yes

Firming Agreement

Firming Agreement

 

The Joint Recovery Model 

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045
#1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#3 0 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#5 0 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 192000 512000
#9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 192000 192000 192000

#11 0 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 192000 512000 192000 192000 192000 512000
#13 0 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 192000 192000 192000 192000 192000 512000 512000
#15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 192000 192000 192000 192000 512000 512000 512000 512000 512000
#17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 512000 192000 512000 192000 192000 512000 512000 512000 512000 512000 512000 512000
#19 0 192000 192000 192000 0 0 0 0 0 0 0 0 0 512000 512000 512000 512000 192000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000
#21 0 192000 0 0 0 0 0 0 0 0 0 512000 512000 192000 512000 512000 192000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000
#23 320000 192000 0 0 0 0 0 320000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 192000 512000
#25 0 192000 192000 192000 512000 592000 720000 720000 640000 640000 640000 640000 512000 592000 592000 512000 512000 512000 592000 512000 512000 592000 512000 512000 512000 512000 592000 640000
#27 0 192000 0 512000 592000 640000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 192000 592000 592000 560000 512000
#29 0 512000 592000 640000 640000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 512000 192000 592000 592000 560000 512000 512000 592000
#31 320000 512000 192000 192000 192000 192000 192000 0 0 192000 0 192000 192000 512000 512000 512000 192000 192000 0 192000 512000 592000 560000 512000 512000 592000 592000 640000
#33 320000 192000 0 0 0 192000 0 192000 192000 192000 512000 192000 512000 512000 192000 192000 0 0 512000 512000 512000 512000 512000 512000 592000 640000 720000 640000
#35 0 192000 192000 0 0 0 192000 192000 512000 512000 192000 0 192000 192000 0 0 512000 512000 512000 512000 512000 512000 592000 640000 720000 640000 640000 640000
#37 0 512000 192000 0 0 192000 512000 512000 192000 320000 192000 0 0 192000 512000 592000 560000 512000 512000 512000 592000 640000 720000 640000 640000 640000 640000 640000
#39 0 192000 512000 512000 512000 192000 512000 512000 192000 192000 0 0 512000 512000 512000 512000 512000 512000 592000 640000 720000 640000 640000 640000 720000 640000 720000 720000
#41 0 192000 512000 512000 512000 192000 192000 192000 0 0 512000 592000 512000 512000 512000 512000 592000 640000 720000 640000 640000 640000 720000 640000 720000 720000 720000 640000
#43 0 512000 192000 512000 192000 0 0 0 320000 512000 512000 512000 192000 512000 592000 640000 720000 640000 592000 640000 720000 720000 720000 720000 720000 640000 640000 640000
#45 0 192000 192000 192000 192000 192000 512000 592000 512000 512000 512000 512000 592000 640000 720000 640000 640000 640000 640000 640000 640000 720000 720000 720000 640000 640000 640000 640000
#47 0 0 0 0 320000 512000 512000 192000 192000 512000 592000 592000 640000 640000 640000 640000 720000 720000 720000 720000 640000 720000 640000 640000 640000 640000 640000 592000
#49 0 512000 512000 512000 512000 512000 192000 512000 592000 592000 640000 640000 592000 640000 720000 720000 720000 720000 640000 720000 640000 640000 640000 640000 640000 640000 560000 512000
#51 0 192000 192000 0 0 0 0 512000 592000 592000 512000 592000 640000 720000 640000 640000 640000 640000 592000 592000 640000 640000 640000 640000 512000 512000 592000 512000
#53 0 192000 192000 512000 512000 512000 592000 640000 560000 592000 720000 640000 720000 720000 640000 640000 592000 640000 592000 640000 640000 640000 560000 512000 592000 512000 192000 0
#55 0 192000 192000 512000 592000 512000 512000 592000 592000 640000 640000 640000 640000 560000 512000 592000 592000 640000 640000 640000 512000 512000 512000 512000 192000 0 0 0
#57 0 192000 512000 192000 192000 192000 192000 512000 512000 512000 512000 512000 512000 512000 512000 592000 592000 640000 560000 512000 512000 192000 192000 0 0 0 0 0
#59 0 192000 192000 192000 192000 192000 192000 192000 512000 192000 512000 512000 512000 512000 592000 592000 560000 512000 512000 192000 192000 0 0 0 0 0 0 0
#61 0 192000 192000 512000 512000 192000 512000 192000 512000 512000 512000 512000 512000 592000 560000 512000 512000 192000 192000 0 0 0 0 0 0 0 0 0
#63 0 192000 192000 192000 192000 192000 192000 0 192000 512000 512000 512000 192000 512000 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0
#65 0 192000 192000 192000 512000 192000 0 192000 512000 192000 192000 192000 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0
#67 0 192000 512000 192000 512000 512000 192000 192000 192000 512000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#69 0 192000 512000 512000 512000 512000 512000 512000 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#71 320000 512000 512000 512000 512000 512000 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 512000
#73 0 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 512000 512000
#75 0 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 320000 512000 512000 592000
#77 0 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 320000 512000 512000 592000 592000 640000
#79 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 192000 512000 592000 592000 720000 720000 720000
#81 0 0 0 0 0 0 192000 192000 512000 192000 192000 192000 0 0 0 0 0 512000 592000 640000 592000 640000 720000 720000 720000 720000 640000 720000
#83 0 192000 512000 592000 640000 560000 512000 512000 512000 512000 192000 0 0 0 192000 592000 592000 560000 592000 720000 720000 720000 720000 720000 640000 720000 720000 720000
#85 0 192000 512000 192000 512000 192000 0 192000 0 0 0 0 0 512000 592000 560000 592000 640000 640000 720000 720000 720000 640000 640000 720000 720000 720000 640000
#87 0 192000 0 192000 0 0 0 0 0 0 0 0 0 192000 512000 512000 592000 640000 720000 640000 640000 640000 720000 720000 720000 640000 560000 512000
#89 0 192000 192000 192000 0 0 0 0 0 0 512000 512000 512000 592000 592000 640000 640000 720000 640000 640000 720000 720000 720000 640000 560000 512000 512000 192000
#91 0 192000 0 0 0 0 0 0 512000 512000 592000 640000 720000 640000 640000 720000 640000 640000 720000 720000 720000 640000 560000 512000 192000 512000 192000 0
#93 0 0 0 192000 512000 592000 640000 560000 592000 720000 720000 720000 720000 720000 640000 640000 720000 720000 720000 640000 560000 512000 192000 192000 192000 0 0 0
#95 0 192000 592000 592000 640000 640000 592000 720000 720000 720000 720000 720000 640000 640000 720000 720000 720000 640000 560000 512000 192000 192000 192000 0 0 0 0 0
#97 320000 512000 592000 560000 592000 640000 720000 640000 640000 560000 592000 592000 640000 720000 720000 640000 560000 512000 192000 0 0 0 0 0 0 0 0 0
#99 0 192000 192000 512000 512000 512000 192000 192000 512000 512000 512000 592000 640000 512000 512000 192000 0 0 0 0 0 0 0 0 0 0 0 0

#101 0 192000 512000 512000 512000 192000 192000 512000 512000 592000 512000 512000 512000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#103 0 512000 192000 192000 192000 512000 512000 512000 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#105 0 192000 192000 192000 512000 512000 512000 192000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#107 0 512000 592000 640000 720000 240000 0 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#109 320000 512000 192000 192000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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For More Information:  ADWR: www.azwater.gov   
AWBA: www.azwaterbank.gov 
CAP: www.cap-az.com 
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Water Banking in Arizona 
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