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AQUIFER STORAGE RECOVERY –  

STORING UP FOR A DROUGH T 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

The recharge or replenishment of groundwater 
supplies occurs in three ways:  (1) Natural 
Recharge - precipitation or other natural surface 
flows making their way into groundwater supplies; 
(2) Art ificial Recharge, which includes actions by 
man specifically designed to increase supplies in 
groundwater reservoirs through various methods 
such as flooding, ditches, and pumping techniques; 
and (3)  Incidental Recharge which consists of 
actions, such as irrigation and water diversion, 
which add to groundwater supplies but are intended 
for other purposes. 
 

The major aquifers receive little natural 
recharge in Fayette County due to the depth of the 
aquifers and the geology of the region.  The 
principal source of groundwater recharge in Fayette 
County is precipitation that falls on the outcrop of 
the various aquifers. In addition, seepage from 
streams and lakes located on the outcrop and 
possibly interformation leakage are sources of 
groundwater recharge.  Therefore, Fayette County 
may need to consider forms of artificial recharge to 
prepare for a severe drought. 

 
One method of artificial recharge that is 

growing in popularity is Aquifer Storage Recovery 
(ASR).  ASR is the storage of water in a well during 
times when water is available, and recovery of the 
water from the same well during times when it is 
needed.   ASR provides a cost-effective solution to 
many of the world’s water management needs, 

storing water during times of flood or when water 
quality is good, and recovering it later during 
emergencies or times of water shortage, or when 
water quality from the source may be poor.  

 
Water is stored deep underground in water-

bearing geologic formations, or "aquifers," that may 
be in sand, clayey sand,  sandstone, gravel, 
limestone, dolomite, glacial drift, basalt and other 
types of geologic settings. Stored water displaces 
the water naturally present in the aquifer, creating a 
very large bubble around the well. The bubble is 
usually confined by overlying and underlying 
geologic formations that do not produce water. 
 

The hydrogeologic characteristics of a 
successful storage zone include moderate 
permeability, confinement above and below by low-
permeability sediments, and water quality as fresh 
as possible to minimize mixing. 

 
ASR reduces or eliminates the need to 

construct large and expensive surface reservoirs. In 
many cases, the storage zones are aquifers that 
have experienced long-term declines in water 
levels due to heavy pumping to meet increasing 
urban and agricultural water needs.  Groundwater 
levels can then be restored if adequate water is 
recharged. Other benefits of ASR are that there is 
little or no loss to evaporation or seepage, and 
there are minimal land requirements. 
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OUR MISSION: 
to provide for the 
conservation, preservation, 
protection, recharging, and 
prevention of waste of the 
groundwater and of 
groundwater reservoirs for the 
people of Fayette County. 

Fayette County Groundwater 
News is a quarterly publication 
of the Fayette County 
Groundwater Conservation 
District. Subscriptions are free  
upon request. 

The District offers free 
brochures and information 
sheets concerning many 
aspects of water conservation 
and protection.  Just drop by 
the office at the above 
address during regular office 
hours. 

Protect  Your Water! 

The Fayette County Groundwater 
Conservation District is 
conducting a w ell  inventory 
throughout Fayette County.  You 
can help by registering your water 
well.   This will assist the District  
in estimating how much water the 
people of Fayette County need, 
now and for projected growth.  
Forms can be found on the 
District’s website or by calling the 
District at (979) 968-3135. 
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About 60 cities now use or are studying the use of ASR, including 
Kerrville, San Antonio and El Paso.  Las Vegas has the largest ASR 
system, and other such systems are used in South Carolina, New 
Jersey, Florida, Arizona and California.   
 

 Most operating ASR sites are storing treated drinking water. 
When recovered from storage, this water usually requires only 
disinfection before being sent out to the water distribution system. In 
recent years other applications of ASR technology have also begun.   

 
The newest ASR application is for storage of partially treated 

surface water. Prior to recharge, water is treated sufficiently to ensure 
that the aquifer does not plug with particulates or organic material, and 
to ensure that the aquifer is not contaminated. Generally, it is 
anticipated that the level of treatment will be less than that required for 
production of drinking water.  Stored water is recovered to help meet 
peak demands for supplemental untreated water, whether for urban 
needs, ecosystem protection, low streamflow maintenance, agricultural 
irrigation, industrial water requirements, power plant cooling make-up 
water, or other needs. 

 
The San Antonio Water System (SAWS) and Bexar Metropolitan 

Water District has studied the possibility of storing water in the  
Carrizo-Wilcox Aquifer, which was identified as having the 
characteristics necessary for Aquifer Storage Recovery.  (This aquifer 
extends from the Rio Grande in South Texas northeastward into 
Arkansas and Louisiana, and covers the western half of Fayette 
County.)  SAWS has purchased nearly 3200 acres near the Atascosa-
Bexar county line for injection of excess Edwards Aquifer water or 
water from other sources.    

 
There is another, larger ASR project being proposed by the South 

Central Texas Regional Water Planning Group, which would also 
involve withdrawals from the Carrizo  Aquifer in Wilson and Gonzales 
counties,  and  could provide up to 50,000 acre feet  per year.   

 
In Texas, the only operating ASR facility was developed in 

Kerrville for the Upper Guadalupe River Authority in the early 1990’s. 
 

 
 
Sources: 
 
1. R. David G. Pyne, P.E., President ASR Systems LLC (from 

website www.asrforum.com) 
2. USGS Ground Water Publications “Basic Ground-Water 

Hydrology”, by Ralph C. Heath (WSP 2220) 
3. Gregg A. Eckhardt, Edwards Aquifer Authority 

 
 
 

 
 

 
 
 
 
 
 

NEW CONSERVATI ON PRODUCTS 
INTRODUCED 

 

At the 2004 National Hardware Show, held recently in Las Vegas, 
water conservation products for the lawn and garden were some of the 
hottest new items. 

Orbit Irrigation Products, Inc. introduced a new solar powered rain 
sensor, called the Watermaster, which conserves water by interrupting 
watering cycle during rainfall and freezing weather.  It works with new 
and existing sprinkler systems and installs in minutes.  Its wireless 
transmitter works up to 200 feet. 

Orbit also offers SunMate, an automatic yard watering kit, which 
is a yard watering control system that turns your hose faucet into an 
automatic sprinkler system.  It operates from your standard outdoor 
hose faucet and provides four hose outlets with four independent 
controls, which can be pre-programmed with 3 start times. 

There are many water saving devices for indoor use as well.  Low 
flow plumbing fixtures (aerators, showerheads, and toilets) have 
produced dramatic water savings. For example, replacing a 
conventional 3.5-gallon-per-flush toilet saves 1.9 gallons per flush, or  

54%.  Some older toilets use as much as 5 to 7 gallons per flush.   

Horizontal-axis clothes washers use about 40% less water per 
load than conventional vertical-axis appliances.   Frontloading 
horizontal axis clothes washers conserve water by tumbling laundry 
through a small volume of water rather than by filling a tub. 

Tankless hot water heaters eliminate the "warm-up" water that is 
normally wasted waiting for hot water to travel the distance from the 
tank to the end use.   Calculations have shown that a family of four, 
waiting for 1 minute for hot water each day, could save nearly 16,000 
gallons per year using "instant" hot water heaters.   Energy Star 
dishwashers use less hot water in the wash cycle.  As with horizontal-
axis clothes washers, these appliances are more expensive than 
conventional appliances. 

Despite a growing population and increasing electricity 
production,  America's use of water is lower than it was 30 years ago.  
This is a sign that "conservation is working," according to a national 
report issued by the U.S. Geological Survey.  The report, which is 
issued every five years, says that Americans in 2000 used 408 billion 
gallons of water a day — virtually unchanged since 1985 and lower 
than in 1975.  Nationwide, per-capita use of water has dropped 25% 
from its peak in the 1970s. 
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