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All Recovery, No Recharge:  The Geographic Mismatch of the Aquifer Storage and Recovery Program

Methods
• Compiled point locations for withdraw wells and polygon shapefiles for 

storage areas from 2005 thru 2013 and displayed on a map utilizing 
ArcMap.

Introduction
Arizona’s Recharge and Recovery program is a key component of the 

Groundwater Management Act and allows a water provider to effectively 
store water in the ground of a sub-basin that can be withdrawn later for 
use.

A statute in the recharge program allows the withdrawal of stored 
water to occur away from the area where the water is stored.  Over time, 
this could be detrimental to the individual aquifers.  The program relies 
heavily on a mass-balance approach to compensate for any mismatch, 
but is this approach enough to manage the program?  

This study seeks to 1) Identify how many wells are withdrawing 
water from storage areas and 2) How much water is being withdrawn?  
The goal is to determine if there is an increase in the number of wells and 
the amount of water withdrawn from areas where no water is being 
stored.

My study area will focus on the Phoenix Active Management Area 
(AMA) (Fig. 1) during the time period of 2005 to 2013, and the results will 
be separated by sub-basins to determine if there is a greater risk to the 
individual sub-basins.   

Results
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Withdraw Wells Inside & Outside of Storage Area:

• Utilized Microsoft Excel to organize the data and create charts displaying 
the number of wells and the amount of water withdrawn inside and 
outside of the storage area  

• To determine the amount water recovered by sub-basin, the results 
were separated and defined by the sub-basin boundaries.

Conclusion
The results indicate that over the last 8 years the number of 

wells, and the quantity withdrawn, has increased outside of the 
storage areas in the Phoenix AMA by 1.58%.

However, when we examine the two largest basins impacted –
West Salt River Valley and East Salt River Valley – there is a much 
larger discrepancy that may indicate that the mass-balance 
approach may not be effectively managing the program.

“Cut to the Aquifer” Provision and ADWR’s Proposal:
The Recharge program requires that a percentage of the stored 

water be made non-recoverable as a general benefit to the aquifer.  
These required volumes are called “cuts” to the aquifer.  

The ADWR has been analyzing how the cut to the aquifer 
provision can be used to support aquifer management.  One 
possible approach to address the imbalance is to modify the cut to 
the aquifer percentages.

*Currently, the cut to the aquifer is 5%*

ADWR’s Proposal:

• 0% - well is within 1 mile of storage area(s).

• 10% - well is greater than 1 mile from storage area, but within 
same sub-basin

• 20% - well is greater than 1 mile from storage area, but in a 
different sub-basin.

• 100% for wells in areas that will uniquely benefit the sub-basin.  

Fig. 1
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# of Active Wells
WSRV = 66
Outside = 32
48% of wells outside storage area

Amount of Water Withdrawn (af)
WSRV = 30,246.29
Outside = 8,024.29
26.50% of water withdrawn is 
outside of storage area

West Salt River Valley

East Salt River Valley

West Salt River Valley

East Salt River Valley

2013

Amount of Water Withdrawn (af) 
Phx AMA = 76,289.31
Out of Storage Area = 11383.90
14.92% of water withdrawn is 
outside of storage area

# of Active Wells
Phx AMA = 188
Out of Storage Area = 37
19.68% of wells are outside 
storage area

Amount of Water Withdrawn (af)
Phx AMA = 93,486.81
Out of Storage Area = 15,427.05
16.50% of water withdrawn is 
outside of storage area

# of Active Wells
Phx AMA = 244
Out of Storage Area = 57
23.36% of well are outside 
storage area

# of Active Wells
ESRV = 81
Outside = 4
4.9% of wells outside storage 
area

Amount of Water Withdrawn (af)
ESRV = 33,870.80
Outside = 3353.70
9.90% of water withdrawn is 
outside of storage area

# of Wells
WSRV = 85
Outside = 40
47% of wells outside storage area

Amount of Water Withdrawn (af)
WSRV = 44,882.95
Outside = 14,612.15
32.56% of water withdrawn is 
outside of storage area

# of Active Wells
ESRV = 97
Outside = 17
17.53% of wells outside storage 
area

Amount of Water Withdrawn (af)
ESRV = 32,670.93
Outside = 814.90
2.50% of water withdrawn is 
outside of storage area

Withdraw Wells Inside & Outside of Storage Area:
Two Sub-basins That Account for Over 90% of Total Wells

0

10

20

30

40

50

60

2005 2006 2007 2008 2009 2010 2011 2012 2013

Wells Out of Storage Area

0
2000
4000
6000
8000

10000
12000
14000
16000
18000

2005 2006 2007 2008 2009 2010 2011 2012 2013

Water Stored Out of Storage Area

0

5

10

15

20

200520062007200820092010201120122013

Wells Out of Storage Area

Phoenix AMA

0

10

20

30

40

50

2005 2006 2007 2008 2009 2010 2011 2012 2013

Wells Out of Storage Area

0

5000

10000

15000

20000

Water Withdrawn Out of 
Storage Area

0

1000

2000

3000

4000

Water Withdrawn Out of 
Storage Area

West Salt River Valley East Salt River Valley

Wells Outside Storage Area
2005 = 48%     2013 = 47%

Water Withdrawn Out of Storage Area 
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2005 = 4.9%     2013 = 17.53%
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