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RECHARGE WELL near Beardsley. Pump
is delivering water to well from lateral at
rate of 1,400 gallons per minute.
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K. J. DeCook and S. D. Resnick

Institute of Water Utilization

Of the 6,000,000 acre -feet of water
used annually in Arizona for irrigation,
approximately 4,000,000 is withdrawn
from ground -water reservoirs. Estimates
of annual natural recharge indicate that
only a small part of this amount is re-
plenished to ground -water storage. For
example, in the Upper Santa Cruz Basin
the net loss from underground storage
for the period 1947 -51 has been estimated
by the U. S. Geological Survey at approx-
imately 55,000 acre -feet each year.

How can this ground -water deficit be
decreased ? One method is artificial re-
charge of surface water which otherwise
would be largely lost by evaporation or
use by desert plants.

The University of Arizona's Institute
of Water Utilization is cooperating on
current artificial recharge projects in Ari-
zona, and is conducting a survey to de-
termine other locations in the state where
such projects may be feasible.

Two Recharge Methods
There are two general methods of arti-

ficial recharge : (1) Water spreading on
permeable surfaces, such as natural stream
channels, basins, or trenches; and (2)
direct injection to underground storage
through recharge wells, shafts, or lined

pits. Recharge by spreading, for example,
is being conducted in Southern California
on a large scale. A recharge pit lined
with gravel is being used successfully in
Peoria, Illinois.

On the Texas High Plains, many irri-
gation wells have been modified to re.
ceive recharge water which accumulates
in natural depression pools during wet
weather. The accompanying diagraml il-
lustrates a typical setup for such a re-
charge- irrigation well. Silting of wells b)
the recharge water is commonly remedied
by intermittent back -pumping.

Tests on one well in Texas showed
that an initial recharge rate of 1,400 gal-
lons per minute could be restored re-
peatedly by pumping one hour Every 24
hours, although the recharge rate con-
sistently dropped to about 920 gpm2 dur-
ing the 23 -hour recharge period.

Surplus Stored Underground
Artificial recharge has been successfully

practiced at a few places in Arizona.
Periodic water injection into an irrigation
well on the Kinsley Ranch, 30 miles south
of Tucson, has been described by Schwa -
len and Shaw.3 For several years water
has been pumped at a rate of approxi-
mately 300 gpm for the Kinsley swim-
ming pool and artificial lake. An over-

'After W. L. Broadhurst, Artificial Re-
charge in the Texas High Plains: The
Cross Section, p. 3, Apr. 1957.
Gallons per minute.
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ABOVE, plan for recharge well.

flow pipe from the lake to an adjacent
well carries recharge water to the well
except during periods of pumping for
irrigation.

Maricopa County Municipal Water
Conservation District No. 1, near Phoe-
nix, is making plans to recharge flood
water and possibly tailwater from irri-
gated fields through its well system. A
short recharge test, which was made re-
cently on one well with clear water, gave
encouraging results. For further tests, the
district is installing gravity intakes on 20
or more wells.

Many Factors to Consider
Any successful program of artificial

recharge must include consideration and
resolution of many factors, such as source
and quantity of available water, methods
of desilting, relative chemical quality of
recharge water and native ground water,
characteristics of underground storage
areas, features of well construction or
spreading areas, and legal rights to the
water used. Experiments in Texas, Cali-
fornia and elsewhere have demonstrated
that artificial recharge is technically prac-
tical. Results of such work could well be
applied to conditions in Arizona as one
step toward more efficient utilization of
water.

'Schwalen, H. C., and Shaw, R. J., 1957,
Water in the Santa Cruz Valley: Univ.
of Ariz. Agric. Exper. Sta. Bull. 288, p.
100.
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