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Enhanced Aquifer Management 
Background 

The underground water storage program 
has been beneficial for storage of renewable 
supplies for future use 
Flexibility 

 Storer can potentially store in one location, 
recover in a different location/subbasin within 
same AMA 

Drawbacks 
 Recovery at locations far from storage (or 

replenishment far from pumping) can create 
problems 

 

 

 
 



Enhanced Aquifer Management 
Background 

Local groundwater declines can result in land 
subsidence, earth fissures, increased pumping costs, 
decreased water quality, possible physical availability 
issues 

Recharge in proximity to areas of groundwater level 
decline is ideal (though not always 100% feasible) 

Recharge/recovery or pumping/replenishment may 
not occur in same location for several reasons: 
 Proximity of renewable supply infrastructure 
 Suitability of recharge sites 
 Cost of building recharge facility 
 Economy of scale 
 Lack of storage capacity in some recharge sites 

 
 

 
 



 



 



(MAPS OF AREAS) 





 























Enhanced Aquifer Management 

▶ To help deal with the problem of hydrologic 
disconnect, there has been thought given 
toward providing incentives for recharge and 
recovery in same location, and/or 
disincentives to recover farther from the 
location of storage. 

 



Cuts to the Aquifer - Currently 

▶ Long-Term Storage Credits - Currently 5% 
▶ No cut for annual storage and recovery 
▶ No cut for storage of effluent at constructed 

facilities 
▶ 50% cut for storage of effluent at managed (in-

stream) facilities 



Enhanced Aquifer Management 

▶ ADWR Concept Paper October 2012 
▶ 0% cut to aquifer if recovery within 1 mile of underground storage 

facility (USF), or inside boundaries of Groundwater Savings 
Facility (GSF) 

▶ 10% cut if recovery outside 1 mile of USF or outside boundaries of 
GSF,  but within same sub-basin 

▶ 20% cut if recovery in different sub-basin than where recharge 
occurred 

▶ ADWR may consider granting greater than100% credit for water 
recharged in areas that will uniquely benefit from recharge (e.g. 
areas of water level declines) 

▶ Would apply to future storage/recovery activities;  credits 
currently in place would not be affected 







Enhanced Aquifer Management 

▶ Comments received from 
▶ AWBA 

▶ CAWCD 

▶ SRP 

▶ Prescott and Tucson AMAs 

▶ Freeport McMoRan 

▶ AMWUA 

▶ Others 

 

 



Enhanced Aquifer Management 

 Comments received – posted on web site 
 www.azwater.gov Link under Hot Topics 

http://www.azwater.gov/


Enhanced Aquifer Management 

 General Questions/Comments 
 What types of storage to be included 
 What types of water to be included 
 Which permitted entities to be included 
 Needs more specifics and analysis 
 Would benefit from stakeholder process 
 

 



Enhanced Aquifer Management 

 General Questions/Comments cont’d 
 May need different palette of solutions for each 

AMA 
 Concern about unintended consequences 
 Uncertainty about value of credits until recovery 

occurs 
 Concern about ADWR resources to administer 

program 
 



Enhanced Aquifer Management  

AMWUA proposal 
 Different cuts depending on: 

 Location – does recovery/replenishment occur in same or different sub-basin 

 Type of water stored 

 Annual Storage/Recovery vs. Long Term Storage 

 Special Enhancement Areas (SEAs) designated by ADWR, reviewed 
periodically 

 Restrictions on wells drilled/used with Type 2 rights within service areas 

 



Enhanced Aquifer Management 

 Issues for Discussion: 
 Location of most significant problems in AMAs 

 Discussion of location of pumpage/recharge/replenishment – incentives 
and disincentives 
 Cuts to Aquifer (disincentives) 

 Location:   Area of impact / 1-mile safe harbor vs. sub-basin 

 Types of water stored 

 Levels of cut to aquifer 

 Additional credits earned for storage in areas of concern (incentives) 

 Areas that would uniquely benefit from recharge 

 SEAs 

 Reward for storage (credits, other benefits) 

 



Enhanced Aquifer Management 

 Issues for Discussion (cont’d): 
 Types of storage/recovery to be included in proposal: 

 Long-Term Storage Credits 

 Annual Storage/Recovery 

 Central Arizona Groundwater Replenishment District (CAGRD) activities 

 Arizona Water Banking Authority (AWBA) Storage/Recovery 

 

 Types of water that would be considered 
 Effluent 

 Sources other than effluent 

 



Enhanced Aquifer Management 

 Issues for Discussion (cont’d): 
 WATERBUD (WATER stored may accrue long term storage credits only 

if that water cannot Reasonably Be Used Directly – A.R.S. 45-852.01) 

 Current 50% Cut to Aquifer for Managed Effluent Recharge Projects 

 4-foot Decline Criteria for Recovery Wells 

 Remediated Groundwater Exemption - currently expires 2025 

 Effluent Exemption also expires in 2025 (part of WATERBUD) 

 Others? 

 



Enhanced Aquifer Management 

 Process: 
 With input from stakeholders,  ADWR will create a concept paper that 

provides a policy/regulatory framework for managing storage and 
recovery to meet water management objectives. 

 Basic ground rules 
 Everyone may participate 

 Agenda and presentation will be posted beforehand  

 Homework may be assigned 

 End product – concept paper 

 Stakeholder group will advise ADWR 

 Coordination with 4th Management Plans 

 



Current Credit Process 
 



Current Credit Process 
 Methodology 

 Cut is assessed on water credited to a Long Term Storage 
Account (LTSA) after: 
 Physical Losses 
 Annual Recovery 

 Cut is based on: 
 Type of Facility 

 USF (managed or constructed) 

 GSF 

 Type of Water 
 Effluent 

 Other than Effluent (CAP,  Surface Water) 



Current Credit Process 
 Methodology 

 No cut assessed for water stored directly into CAGRD 
Replenishment Reserve Account (RRA) or Conservation 
District Account (CDA) 
 Credits transferred into the RRA or CDA have had cuts assessed when 

credited to the original account 

 Water levels are currently regulated by 

 TMP-Recovery Well Siting criteria (4’ decline)  

 Hydrologic Feasibility and Unreasonable Harm Policies                                                          
(how far can entities cause water level to fall or rise) 

 Assured and Adequate Water Supply Rules (physical availability) 



Current Credit Process 
 Reporting 

 Each facility operator reports delivered volumes by 
 Water Storage Permit Number 
 Type of Water 
 

 Each water storer reports volumes delivered to each facility by 
 Water Storage Permit Number 
 Type of Water 



Current Credit Process 
 Reporting 

 Recovery 
 Schedule 74: Permittee reports volume of water recovered by: 

 Well Number (55-) 

 Water Storage Permit under which storage occurred 

 Inside/Outside of 1-mile of facility 

 Type of Water 

 Annual or LTS Credits 

 Schedule A: Reports volume of water used by: 
 Well Number (55-) 

 GW pumping or 

 Recovery of CAP,  Surface water,  Effluent within 1 mile of facility,  Effluent 
outside 1 mile of facility 



ADWR Proposed  
Enhanced Aquifer Management 

Credit Issuance Methodology 

Cuts would be assessed upon recovery of stored 
water 
 Physical Losses subtracted 
 Balance in LTSA would be a pre-recovery balance (water credited 

to a LTSA would not be assessed a cut until it is recovered) 
 Recovering party would have to calculate the volume available for 

recovery 
 Annual reports would need to be modified 
 ADWR may be able to provide Excel workbook  to automatically calculate 



ADWR Proposed  
Enhanced Aquifer Management 

Credit Issuance Methodology cont’d 

Cut is based on: 
 Location of each Recovery Well (55-) in relation to location of 

storage facility 
 Inside or outside 1 mile of underground storage facility (USF) 
 Inside or outside Groundwater Savings Facility (GSF) 
 Within same sub basin as storage/replenishment, or separate sub 

basin 



Example of 1-mile radius 
around USFs, and GSF 
boundary 



Issues / Considerations 

 Existing credits are grandfathered – cut already taken, so not assessed on 
recovered water 
 Two “buckets” of credits 
 

 Pre-recovery balance in LTSA   
 LTSA balance would be delivered volume minus losses only 
 Recovering party would have to calculate volume available for recovery based on 

where storage and recovery occurred 
 

 Will water type matter? 
 
 Recovery in areas that will uniquely benefit by that recharge / SEAs 

 Recovery > Stored volumes would exacerbate WL declines 
 Would recovery outside of special areas lead to cuts? 
 

 Would annual recovery be subject to cuts to aquifer? 
 (inside/outside 1-mile from facility) 



Issues / Considerations (continued) 

 Tracking the year the credits are earned and the year that 
those credits are recovered (especially if only partial recovery) 
could be challenging 

 Giving incentive for recovery inside the boundaries of a GSF 
can lead to over pumping in an area where water was not 
physically added to the aquifer. 
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