
Project Number
WRF-03-009

Principal Investigators
Carollo Engineers, ASR Systems, Inc.,
CSIRO

Aquifer storage and recovery (ASR) is
defined as the storage of water in a
suitable aquifer through a well during
times when water is available and
recovery of the water from the same
well during times when it is needed.
The water sources used for ASR
include potable water, reclaimed
water, and stormwater. 

Storage of reclaimed water through
ASR represents a powerful tool for
effectively using a valuable water
resource. A significant problem chal-

lenging more widespread application
of reclaimed water ASR is the uncer-
tainty regarding the impact of
recharged water on native ground-
water resources. This concern, and
the concern for the quality of the
reclaimed water after it is stored,
drive the need for an understanding of
the fate of contaminants present in
the recharge water.

To date, significant experience has
been gained in the practice of
reclaimed water ASR through several
testing programs and operational facil-
ities. Collectively, the data from these
programs can be used to help identify
water quality issues associated with
reclaimed water ASR and to better
understand fate and transport proper-
ties of residual contaminants in
reclaimed water 

Objectives
The objectives of this project were to: 

Describe the state of the practice of
reclaimed water ASR; 

Identify wastewater constituents
and water quality parameters of sig-
nificance for designing, monitoring,
and evaluating reclaimed water
ASR; 

Measure concentrations of contami-
nants at various stages of recharge,
storage, and recovery of reclaimed
water; and

Analyze observed data with respect
to attenuation mechanisms and
rates to characterize water quality
changes through ASR.
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Benefits
This study investigated the variables
of aquifer characteristics, storage
time, travel distance, recharge water
quality, and operational history. The
data support many aquifer process
assumptions, such as enhanced
activity near the well. 

Highlights
Four reclaimed water ASR sites
were selected for participation in
the water quality monitoring
study—two in Florida, one in
Arizona, and one in South
Australia.
Total organic carbon, pH, and nutri-
ent reductions observed in this
study generally supported the 
theory that notable microbial and
chemical activities occur in the
zone closest to the wellhead, where
the influx of dissolved oxygen
enhances many processes.
Pathogens and indicator organisms
were rarely detected in monitor
programs at ASR sites.
Concentrations of regulated disin-
fection byproducts, including total
trihalomethanes and haloacetic
acids, decreased between
recharge and recovery at three of
four sites. 
The most notable microcontaminant
trend was with atrazine, which
decreased at the three sites where
it was detected.
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About the Foundation
The mission of the WateReuse Foundation is
to conduct and promote applied research on
the reclamation, recycling, reuse, and desali-
nation of water. 
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