fects by any drain facilities.

The IDP is investigating the follow-
ing basic alternatives: (1) no valleywide
action (local areas will develop their own
solutions as the need arises); (2) maintain
the salts in the valley (evaporation ponds);
and (3) discharge the salts to the ocean
either directly, or to the San Joaquin
River near Mendota, or to the San Fran-
cisco Bay-Delta estuarine system.

This investigation of alternatives
is being coordinated with several federal,
state, local, and private agencies. The
USBR is responsible for the economic
evaluations. The SWRCB has hired En-
vironmental Impact Planning Corporation

and Hydroscience Associates, Inc., as
consultants to conduct an environmental
appraisal of drainage facilities. DWR is
developing a financing program and in-
vestigating legal and institutional con-
straints. The IDP staff is developing eval-
uation criteria to consider effects of any
proposed program.

Two important concepts held by
participants in the Interagency Drain
Program are that this drain water is a re-
source and that the implementation of the
program must be flexible. The valley is a
water-short area, and the drain water
must be used to the greatest extent pos-
sible before the salts are disposed of. Uses

being considered are power-plant cooling,
development of marshes for waterfow] en-
hancement, reclamation of chemical con-
stituents, aquaculture, and salinity repul-
sion in the western Delta. It is also im-
portant that implementation of the recom-
mended program be flexible. The first
stage of implementation must allow for
changes in the ultimate solution that are
required by technological improvement,
revision of drainage predictions, or addi-
tional reuse.

Louis A. Beck is Director, San Joaquin
Valley Interagency Drainage Program,
Fresno.

Irrigation efficiencies in the Tulare Basin

he Tulare Basin, consisting of the

southern half of the San Joaquin
Valley, is a water-short area, and effi-
ciency of use is quite high.

Water resources within the area are
intensively utilized, and importation of
water is of utmost importance. Data sup-
plied by the State of California Depart-
ment of Water Resources (Bulletin No.
198) indicate that 3,166,000 acres re-
ceived 10,900,000 acre-feet of water in
1972. Even with this large importation of
water, an overdraft of 1.3 million acre-
feet occurred. Considering the shortage
and high cost of water {from $10 to $30
per acre-foot), the growers obviously are
interested in efficient irrigation.

Growers are trying to improve on-
farm efficiency by employing the best
technology available, including proper
leveling of land, shortened irrigation runs,
various sprinkler application methods,
and such low-application techniques as
drip irrigation.

Irrigation in the Tulare Basin is es-
timated to be 82 percent surface appli-
cation and 17 percent sprinkler applica-
tion (“Irrigation in California,” a report
to the State Water Resources Control
Board, J. Ian Stewart, University of Cali-
fornia, Davis, June 1975). Basin and fur-
row constitute the major portion of the
surface irrigation, and hand-move sys-
tems are the most popular type of sprink-
ler irrigation.

On-farm efficiency

The level of on-farm efficiency is
demonstrated by a study made by the
Maricopa-Wheeler Ridge Water District,
Kern County, of an 11,495-acre area—
the Central Wheeler Ridge Front Hydro-
logic Unit. Approximately 60 percent of
this land is irrigated by sprinkler sys-
tems and the remainder by surface appli-
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cation. The water has an electrical con-
ductivity (EC) of 0.4 mmho/cm and a leach-
ing requirement of about 10 percent. The
table shows the acreage and water needs
of the various crops, as calculated by dis-
trict personnel.

This unit’s irrigation efficiency of 77
percent is considered quite good, partic-
ularly since its cropping pattern includes
such crops as onions, carrots, and lettuce,
which require water in excess of the ET
to control salinity at the time of germina-
tion and to control crop quality. The data
indicate that very little improvement can
be made in the overall efficiency of this

Crop and Evapotranspiration (ET) Study
Maricopa-Wheeler Ridge Water District
1
Net per Total water
Crop acreage® acret requirement}
acres. acre-feet
Cotton 5.367 25 13.418
Grain 1.842 20 3.684
Sugar beets 1.084 2.1 2927
Safflower 509 20 1.018
Melons 641 30 1923
Almonds 471 21 989
Alfatfa 151 33 498
Onions 104 1.4 146
Carrots 320 14 448
Lettuce 118 20 236
Tomato _22% 23 _ 520
Total 10,833 - 25.807

Net acreage is gross acreage less roads and ditches,
ttiom Department of Waler Resources Bulletin No 1134
t1otal water teequaement of crop = net acres x 1 per acre
Notes  Additional water requirements for this area would be
acre-feet

104 leaching requirement 2.580
5% lass of water in fhe syster 516
Irngation etficency for the Distnet area would be

acre-feet

tstimated crap £T 25807
Leaching requirement 2580
Lass of water in system 516
28.903
37.406

Total water needed
Total applied water (Distuict records)

BI 1 = e
37406

Irrigation efficiency =

area. (Sprinkler systems are designed for
85 percent efficiency. Surface-applied
water systems seldom can compare with
this degree of efficiency.) Obviously, the
cost of water ($25 to $30 per acre-foot),
water shortages and the high cost of en-
ergy have already encouraged growers
in this area to become efficient.

A tail-water return system

Another example of improved effi-
cieney is occurring in Kings County on a
2,400-acre ranch producing field crops in
the west side of the San Joaquin Valley.
These crops are surface irrigated. In the
past, the grower did not have a return-
flow system for tail water. This runoff
was not wasted but was delivered to a
neighboring grower. However, the cost
of water and energy encouraged the
grower to measure the runoff. He found a
35 percent loss of water through runoff
in addition to normal field losses due to
irrigation system inefficiencies. The ex-
tremely low on-farm efficiency was about
30 percent.

The installation of a tail-water re-
turn system will increase this on-farm ef-
ficiency to more than 65 percent, which is
quite satisfactory. The ranch will be
equipped with two tail-water drainage
sumps and five drainage water pumps to
recirculate the water into the various
fields. The tail water is still of good
quality and quite acceptable for crop use.
Only a slight amount of salts will be
added to the water in this operation. The
cost of installing the tail-water return-
flow system is estimated to be $35 per
acre—a small investment in comparison
to the savings.

George V. Ferry is County Director,
U.C. Cooperative Extension, Kings
County.





