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Sprinkler
Irrigation
Jn

By
A. D. Halderman, Extension Specialist in Agricultural Engineering

And
K. K. Frost, Professor of Agricultural Engineering

The University of Arizona

The objective of this publication is to supply growers with informa-
tion about sprinkler irrigation. The question-and-answer form is de-
signed to provide specific information quickly. Questions and answers
are arranged in seven categories:

Advantages and Disadvantages of Sprinkler Irrigation
Sprinkler System Design
Types of Systems
Fitting the System to the Farm
System Operation
Sprinkler Irrigation Efficiency
Economic Analysis
The Table of Contents (on page 2) can be used to locate items of

interest.
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INTRODUCTION
Sprinkler irrigation merits seri- basis of careful analysis of the

ous consideration as a method of particular conditions. Topography,
improving the efficiency of water soil type, power costs, water
use by agriculture in Arizona, source, labor availability, crops to
Present irrigation efficiencies vary be grown, salinity, and other fac-
considerably but, in most cases, tors affect the decision. The im-
can be improved by the adoption portance of particular advantages
of modern technological develop- and disadvantages will vary with
ments such as sprinkler irrigation, these factors and must be consid-

ered in relation to the advantages
Selection of the best method of and disadvantages of available al-

irrigation must be made on the ternatives.



ADVANTAGES AND DISADVANTAGES OF
SPRINKLER IRRIGATION

What Are Some Advantages of Sprinkler Irrigation?

1. Rough land can be irrigated
with a minimum of leveling and
disturbance of topsoil. Extensive
leveling often exposes subsoils un-
suitable for crop production.

2. Light, frequent water appli-
cations can be made on shallow or
sandy soils. Soil-moisture condi-
tions can be controlled for seed
germination and plant emergence.

3. Sprinkler irrigation allows
relatively uniform and efficient
distribution of the right amount of
water. Surface water runoff, soil
erosion due to irrigation, excessive
losses to deep percolation, and
ditch losses can be eliminated.
Drainage problems caused by over-
irrigation can be alleviated. Many
of these problems can also be cor-
rected with a properly designed
and o p e r a t e d surface-irrigation
system.

4. Sprinkler irrigation provides
flexibility in other farming opera-
tions and the potential for reduc-
ing the number of tillage opera-
tions. Row spacing is not restricted
by the necessity for irrigation fur-
rows, the seed row need not be lo-
cated to avoid zones of salt concen-
tration, and tillage to shatter a soil
crust and shape furrows is not nec-
essary.

5. Field machinery operations
are more efficient without borders,
benches, and ditches; the land can
be used for crop production.

6. Effective use can be made of
a small, continuous stream of wa-
ter.

7. Sprinkler systems may also
be used for frost protection in the
winter, crop cooling in the summer,
fertilizer application, and for im-
proving soil conditions prior to
tillage or harvesting operations.

What Are Some Disadvantages of Sprinkler Irrigation?

1. Additional power is required
to provide pressure for sprinklers.

2. Initial cost of a sprinkler sys-
tem is high. However, this must
be considered in relation to the cost
of land leveling and ditch lining.

3. Wind causes uneven water
distribution and increases losses
due to drift and evaporation.

4. Sprinkler-irrigation labor re-
quirements for hand-move systems

are high in comparison with sur-
face irrigation where large heads
of water are used, particularly on
fine-textured soils or tall-growing
crops. Mechanical-move systems
require less labor but more repair
and maintenance than the hand-
move type.

5. Smal l , continuous streams,
adapted to sprinkler irrigation, are
not readily available in many irri-
gation districts.
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SPRINKLER SYSTEM DESIGN
What is a Sprinkler System?

A sprinkler system is made up
of sprinklers, laterals, mainline,
pump, power unit, and accessories.
The components must be matched
with each other and with the soil,
crop, and climate if the system is

to perform effectively and econom-
ically.

Sprinkler systems may be hand-
move, mechanical-move, solid-set,
or permanent.

What is the Purpose of the Sprinkler Head?
The sprinkler head converts

pressure into velocity which car-
ries the water in a jet outward
from the sprinkler location. Agri-
cultural sprinklers have some

mechanism or device for causing
the sprinkler head to rotate so wa-
ter is distributed in all directions
in a circular pattern.

What is a Sprinkler Pattern?
A sprinkler pattern shows the

depth of water applied by a sprink-
ler system. The cross-section of a
typical pattern of a single sprink-
ler operating at the correct pres-
sure in a light wind is shown in
the sketch below (not drawn to
scale). Spacing sprinklers and lat-
erals for proper overlap provides

relatively uniform irrigation. If the
spacings are too great, the areas
midway between sprinklers don't
get as much water as those nearer
the sprinklers. High wind velocity
and low operating pressure cause
serious distortion of the pattern
and non-uniform irrigation.

LIGHT
WIND

WETTED DIAMETER —

50 40 30 20 10

SPRINKLER LOCATION

DEPTH OF WATER APPLIED

40 50







How is the Supply Line Pipe Size Selected?

The supply line carries water
from the well or reservoir to the
mainline. Size is selected for the
lowest annual cost considering
both the cost of ownership and
pumping cost to overcome friction
in the pipe. Proper selection of
pipe size is a part of sprinkler sys-
tem design.

Cost of ownership includes both
depreciation and an interest charge
on the investment. Larger pipe is
more expensve so the cost of own-
ership is greater than for smaller
pipe; however, pumping costs to
overcome friction are less. Pump-
ing costs depend on pump dis-
charge, energy costs, pump effi-
ciency, and the hours of operation
per year.

For example, assuming a flow of
1,100 gallons per minute, 2,000

hours operation per year, and a
power cost of one cent per kilo-
watt-hour, calculated total annual
cost, per 100 feet of pipe, would be
about $8.00 greater for 10-inch
than for 8-inch pipe. However, if
the system were operated 4,000
hours per year and power costs
were 1.5 cents per kilowatt-hour,
cost of the 10-inch pipe would be
about $14.50 less per 100 feet.

These calculations were based on
a pump and motor efficiency of 60
percent, an interest rate of 7 per-
cent, and a useful life of 15 years
with no salvage value. Income-tax
considerations may affect the deci-
sion in some cases.

If the supply line is to be moved
often, the extra labor for moving
10-inch pipe may be significant.

How is the Mainline Pipe Size Selected?

The mainline is the pipe from
which water is distributed to the
laterals. Size is selected for the
lowest annual cost, except that
pressure variation from one lateral
to another should not be more than
about 10 percent of the sprinkler
operating p r e s s u r e . If changes
along the mainline are too great,
laterals will operate at significant-
ly different pressures and apply

different amounts of water.
In many systems, less water is

carried by the far end of the main-
line (away from the pump) be-
cause a part is drawn off into
laterals. For this reason, mainline
pipe systems often are "tapered"
or reduced in size. The cost anal-
ysis is similar to that for supply
lines.

What Should be the Spacing of Mainline Valves?

Mainline valves are located so
that connections are available for
each lateral; to reduce costs, valves

are sometimes installed on a spac-
ing greater than the lateral setting.
A "jumper" pipe may be used as











rate of flow increases — conditions
which may overload the engine.
Also, the resulting flooding and
erosion would be undesirable.

Electric-motor installations nor-
mally include devices to protect the
motor from overload, low voltage,
loss of one phase, etc.

TYPES OF SYSTEMS
Which are Better — Hand-Move or Mechanical-Move Systems?

Because of the shortage and ex-
pense of labor for moving pipe,
mechanical-move systems are bet-
ter for most Arizona conditions.
Where labor is available, hand-
move systems may be the best
choice. Sometimes the job of mov-
ing pipe can be combined with
other assignments for better util-
ization of the labor resources.

Mechanical-move systems cost
more and require more mainten-
ance; however, some of the main-
tenance can be performed off-sea-

son rather than during the grow-
ing season.

The "hose-pull" is a variation
of a hand-move system; under-
ground mains and sub-mains, usu-
ally of plastic, supply water to
risers. At each riser, a hose with
several sprinklers is attached. The
hose and sprinklers are pulled
manually to different locations to
change the set. The principal use
of this method is for orchards.

Solid-set systems are considered
separately because they need not
be moved between irrigations.

What Kinds of Mechanical-Move Systems are Available?

Many different kinds are avail-
able. Generally they are one of two
classes — those which sprinkle as
they move and those which are
stopped, drained, and then moved
to a new position. Some systems
move in a circular pattern, some
endwise, and some perpendicular to
the lateral. Others have a single

large sprinkler or a boom with sev-
eral sprinklers.

There is no one type of mechan-
ical-move system with superior
performance under all conditions.
The key to wise selection is to con-
sider the advantages and disad-
vantages of each in terms of the
particular conditions.













Water from the mainline feeds
all the laterals at the same time.
When the system is started, the
first sprinkler in each lateral oper-
ates; after a pre-set interval, the
sequencing valves at the number 1
sprinklers are actuated, stopping
the flow to the sprinklers and al-
lowing water to continue down the
lateral to the number 2 sprinklers
in each line; the process is repeat-
ed until the entire field has been
irrigated.

Since only one sprinkler per lat-
eral is operating at one time, the
laterals may be smaller and less ex-
pensive than if all the sprinklers
operated simultaneously.

One of the features of this type
of system is that parts of all the
rows are wet from irrigation dur-
ing the entire time the field is be-
ing irrigated. The wet soil limits
operations such as cultivation and
insecticide spraying.

How does a Permanent System Differ from "Solid-Set"?
In a permanent system, the

mainline and laterals are not moved
in and out of the field at the be-
ginning and end of the season.
Usually they are installed under-
ground. Permanent systems are

used chiefly for orchards, turf, and
sometimes for vineyards. Sprin-
klers for lawns and golf courses
may be of the pop-up type or the
quick-coupler kind w h i c h are
moved from one area to another.

FITTING THE SYSTEM TO THE FA
How Much Water is Needed with Sprinkler Irrigation?

From 6 to 10 gallons per minute
per acre are needed depending on
location and the kind of crops to
be grown. This assumes 24-hour
operation per day during the peak-
use period.

An irrigated pasture at 6,000
feet elevation needs only about 0.25
inches per day. With an irrigation
efficiency of 80 percent, this

amounts to 5.9 gallons per minute
per acre. At the other extreme,
cotton, grown in the hot, dry des-
ert, needs about 0.38 inches per
day. At 70 percent efficiency, this
is equivalent to 10 gallons per min-
ute per acre. Water requirements
for several water-use rates and
irrigation application efficiencies
are given in the table top of page
20.
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Gallons Per Minute Needed Per Acre
(24 hours operation per day during peak-use period)

Consumptive
Use

Inches/Day 100

Irrigation Application Efficiency
(Percent)

80 75 70 65

4.7 gpm 5.9 gpm 6.3 gpm 6.7 gpm 7.2 gpm~
5.6 gpm 7.0 gpm 7.5 gpm 8.0 gpm 8.7 gpm
6.6 gpm 8.2 gpm 8.8 gpm 9.4 gpm 10.1 gpm
7.5 gpm 9.4 gpm 10.0 gpm 10.7 gpm 11.5 gpm

Selection of crops with peak wa- cotton and 80 acres of barley have
ter requirements at different times a lower peak water requirement
helps. For example, 80 acres of than 160 acres of either crop alone.

0.25
0.30
0.35
0.40

How do Water Delivery Requirements Differ for Surface
and Sprinkler Irrigation?

Much larger heads of water are
normally used for surface than for
sprinkler irrigation. For example,
an irrigator using water from a
canal delivery system may use a
head of 10 cubic feet per second
(400 miner's inches) and complete-
ly irrigate an 80-acre field in 2
days. Using sprinkler irrigation,
the stream size probably would be
more nearly 2 cubic feet per second

with the irrigation completed in 10
days.

The most satisfactory arrange-
ment for operation of a sprinkler
system under these conditions is to
pump directly from the canal into
the sprinkler system. If water is
pumped from a farm ditch, it is
usually necessary to permit some
flow over the ditch check in order
to assure an adequate supply for
the pump.

How Fast Should Water be Applied?
The application rate should be

no greater than the rate at which
the soil will take water. In other
words, the water should not pond
on the surface.

Sandy soils take water rapidly
— sometimes 2 inches per hour or
more. The intake rate of some clay
soils may be as low as 0.1 inch per
hour, especially if the soil has poor
structure.

Usually, the design application

rate is determined by the soil wa-
ter-holding capacity and the pref-
erence of the operator — so long
as it is less than the intake rate.
For example, if 5 inches of water
are to be applied per irrigation, an
application rate of 0.25 inch per
hour may be selected (even though
the intake rate may be, for exam-
ple, 0.75 inch per hour). This is
done so the system need be moved
only once per day.
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An alternative design would be
to apply water at 0.50 inch per hour
and move the system twice daily.
Only half as much pipe would be
needed — but the pipe size would
have to be larger because of the
greater flow rate.

Low application rates help pre-
serve soil structure and reduce sur-
face crusting. Soils lose strength
and tend to collapse and consoli-
date at high moisture contents.
There is evidence that, if the ap-
plication rate is 0.25 inch per hour
or less, the soil will remain open
to air even during irrigation. The
familiar hard crust is not formed;

germination and emergence pro-
ceed normally.

The approximate a p p l i c a t i o n
rate can be calculated by multiply-
ing the gallons per minute dis-
charged from each sprinkler by 100
and dividing by the product of
sprinkler spacing and the lateral
spacing, both expressed in feet. For
example, if the sprinkler dis-
charges 5 gallons per minute, and
the sprinkler and lateral spacings
are 30 feet and 50 feet, respectively,
the approximate application rate
is:

5 x 100
30 x 50 = 1/3 i n c h Pe r h o u r

Why is Soil Water-Holding Capacity Important?
The system must be large enough

to irrigate the field at a frequency
determined by the usable water-
holding capacity of the soil. For
example, if 4 inches of water can
be removed by plants without un-
due stress and the peak consump-
tive use rate is 0.35 inch per day,
the irrigation interval is about 11
days. Allowing for maintenance, a

10-day design interval would be
reasonable.

This means that, in order to irri-
gate an 80-acre field, the system
would have to be designed to irri-
gate about 8 acres per day. A 30
by 50-foot system covers about 1.5
acres per quarter-mile lateral. As-
suming one set per day, a minimum
of 5 laterals would be needed; 6
would provide a margin of safety.

How is Selection of a Sprinkler System Affected by the
Crops to be Grown?

Almost any crop can be grown
under sprinkler irrigation, but the
problems are different. This point
can be illustrated by considering
moving pipe through a field of saf-
flower. Tree crops grown in hedge-
row plantings, or grapes with the
trellis system, limit movement of
the pipe from one set to the next.
Forage sorghum and corn require
either a very high riser or a high
clearance mechanical-move system.
Labor requirements for hand-move

systems are high for tall-growing
crops.

Sprinkler irrigation p rov ides
particular advantages for certain
crops. For example, late-season
rainfall may cause the leaching of
nitrates from the beds into the root
zone of furrow-irrigated sugar
beets and cause a reduction in
sugar content. Under sprinkler
irrigation, nitrates would not ac-
cumulate in the beds and rainfall
would not have this adverse effect.
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reaches the field boundary, it is
disassembled and transported to a
new position and the procedure
continued.

There is no need to stop the
pump; one lateral at a time is
turned off, moved and restarted.
Sometimes the irrigator opens the
valve slightly while connecting the

pipe so the stream of water will
remove trash and soil particles.

The high risers required for tall-
growing crops make pipe-rnoving
difficult when installed in the
coupler at the end of the pipe. Pipes
with center-mounted risers, which
can be moved more quickly and
conveniently, are available.

SYSTEM OPERATION
Why are Written Operating Instructions Important?

Written operating instructions
help to insure that the system will
be operated safely, in accordance
with the design, and without dam-
age to any of the components. Pro-

viding instructions is the responsi-
bility of the supplier; the user is
responsible for operating the sys-
tem in accordance with the instruc-
tions.

What Special Safety Precautions are Important When Using Sprinklers?
The most common accident is

caused by touching an electric
power wire with aluminum pipe
while moving a lateral from one
set to the next. The danger occurs
when one end of the pipe is raised

to drain the water or remove any
small animals.

If there are power lines across
the field, everyone concerned
should be warned of the danger.

What are some Precautions when Starting a Sprinkler System?

1. Make certain the power unit
is in operating condition.

2. Prime the pump, if necessary.
Air leaks in the suction pipe and
discharge valve are a common
source of trouble.

3. Fill the mainline and lateral

system slowly to avoid water ham-
mer. If the power unit is an engine,
use partial throttle. For an elec-
tric motor, a discharge valve is ad-
visable so the system can be filled
slowly.

4. Make certain all sprinklers
are rotating properly.
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How Often Should Crops be Irrigated?

Crops should be irrigated often
enough to provide consumptive
water use needs or meet other re-
quirements. With a properly de-
signed system, an operator can
irrigate often enough to provide
sufficient moisture during the
peak-use period.

For example, if the crop is using
about 0.35 inch per day and can
extract 3.5 inches from the soil
without excessive moisture stress,
the field would require irrigation
on a 10-day interval. For germina-
tion or cooling, the interval would
be much shorter.

How Long Should Each Set be Sprinkled?

Each set should be sprinkled
long enough to provide for mois-
ture penetration to the depth of
the crop root zone. There may be
special reasons for applying less or
more water depending on the pur-
pose for irrigating. If the crop root
system is fully developed, the time
of set normally will be that selected
by the designer for optimum labor
management.

Time of set and the interval be-
tween irrigations are closely re-
lated. They must be combined to
supply the crop with enough mois-
ture at all times.

The amount of water applied
can be calculated by multiplying
the application rate times the hours
of operation and the estimated
efficiency.

What can be Done to Compensate for Non-Uniform Irrigation
Due to Wind?

System design for wind condi-
tions is the first step. Sprinklers
and laterals are spaced closer
where wind is a problem. Long
irrigation sets of about 24 hours
help because the wind usually var-
ies in speed and direction, tending
to provide a more uniform irriga-
tion.

If crop moisture needs can be
met by sprinkling only at night,
this can be done to avoid extreme
wind conditions. Alternating the

position of laterals, from one irri-
gation to the next, compensates for
poor distribution of individual irri-
gations.

Many times, non-uniform irriga-
tion due to wind is unavoidable.
Under the conditions, it may be
feasible to use longer sets than
normal so that most of the field
will receive enough water even
though some areas get more than
can be stored in the root zone of
the soil.

Can Sprinkler Systems Operate Unattended at Night?

Yes, sprinklers can operate un-
attended at night, particularly if
they are started and checked dur-

ing daylight. A timer can be used
to shut off an electric motor at
any desired time.
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Stopping an engine abruptly
while under load is not advisable.
More elaborate devices are re-

quired for throttling an engine and
allowing it to cool before being
stopped.

Can Sprinkling with Saline Water Cause Damage to Crops?
Yes, sprinkling with saline water

can cause damage to crops. Leaf
burn and defoliation are apparent-
ly due to absorption of toxic
amounts of sodium and chloride
through the leaves. After each
pass of the sprinkler, evaporation
concentrates the solution in contact
with the leaf and absorption oc-
curs.

The amount of salt absorbed de-
pends on the salinity of the water
being sprinkled, the kind of leaf
and plant, evaporation rate, and
the time for a complete rotation of
the sprinkler.

Complete information is not
available; however, special man-
agement practices should be con-
sidered if the salinity is more than
1,000 parts per million. Several
which appear promising include
the following:

1. Where there is a choice, use
water with as low a salt con-
tent as possible.

2. Choose plant species tolerant
to saline water applied to fol-
iage.

3. When possible, sprinkle un-
der conditions of low evapora-
tion — cool temperatures and
high relative humidity — es-
pecially when the plants are
small. Sprinkler systems are
designed to provide adequate
water during the peak-use
period. While plants are
young, moisture demands are
lower and the system need
not be operated constantly.

4. Avoid sprinkling in a high
wind. Winds usually subside
at night.

5. Move laterals downwind to
wash off salt deposited by
drift. Also, running laterals
with the wind apparently re-
duces drift problems although
this also reduces uniformity.

6. For citrus trees, use low-angle
sprinklers to keep water off
the foliage.

7. Keep sprinkler rotation to one
minute or less per revolution.

Will Sprinkling on a Hot Day Provide Effective Cooling?

Sprinkling on a hot day will re-
duce air and soil temperatures
enough to be of benefit to certain
crops. Potatoes and fall-planted
lettuce and sugar beets are exam-
ples. Low application rates are

used to avoid excessive soil mois-
ture.

A solid-set or permanent system
is required but need not be oper-
ated continuously as for frost pro-
tection.
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Can Sprinklers be Used for Frost Protection?

When used properly, sprinkler
irrigation provides some frost pro-
tection, particularly for low-grow-
ing crops. Over-tree sprinkling of
citrus or deciduous trees causes
problems of excessive ice load and
limb breakage.

Sprinkling should be started
when the temperature drops to
about 34 degrees Fahrenheit and
continued until the ice has been

washed off the vegetation and the
air temperature has risen to 32 de-
grees.

There is evidence that sprinkling
must be continuous and at a rate
of 0.1 to 0.20 inch per hour. A
solid-set or permanent system and
a plentiful water supply are need-
ed. For example, 0.15 inch per
hour is equivalent to 67 gallons per
minute per acre.

Can Salts be Leached from the Soil with Sprinkler Irrigation?

Yes, soils can be leached effec- cation rate than by the conven-
tively with sprinklers. There is t i o n a l ponding method. No levees
evidence that more salt is removed , ,
with a specified amount of water a r e necessary and sloping land can
using sprinklers with a low appli- be leached effectively.

What can be Done About Trash in the Water?

If water is obtained from a pond
or ditch, screens around the sump
can be used to prevent trash from
entering the sprinkler lines.

If possible, the water should be
confined to a pipe; once discharged
into a pond or ditch, the water

picks up particles which plug
sprinkler nozzles.

Even water directly from a well
may contain enough sand and
gravel to cause nozzle-plugging
problems. In-line screens are avail-
able commercially.

Can a Sprinkler System be Used for Applying Fertilizers and
Amendments?

Fertilizers and soil amendments
can be applied efficiently and effec-
tively through a sprinkler system.
Venturi devices and p r e s s u r e
pumps are available commercially
for introducing liquid solutions into
the pressure line.

Almost any water-soluble mate-
rial, with the exception of am-
monia, may be used. Ammonia
often causes calcium carbonate
from the water to form hard de-

posits on pipe and sprinkler noz-
zles.

The mainline and laterals should
always be flushed with water after
applying fertilizer through the sys-
tem. Water should not be left
standing in the pipes for long pe-
riods regardless of whether or not
fertilizer was applied. After the
irrigating season, the pipe should
be taken from the field and stored
out of contact with the soil.
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evaporating from wet plant leaves,
moisture uptake by the roots is re-
duced. This means that the evap-
oration from the leaves is not a
loss but substitutes for water

which would otherwise be taken
from the soil. As indicated in the
graph, losses during sprinkling on
bare soil are greater because of this
effect.

What are Distribution Losses?

Sprinklers do not apply water
with perfect uniformity over the
field; some areas get more water
than others. If the system is run
long enough for all the field to re-
ceive enough water, some loss to
deep seepage will have occurred in
the areas receiving the most water.
These are distribution losses.

Some non-uniformity cannot be
avoided; water is distributed in a
circular pattern around each sprin-
kler; sprinkler heads, however, are
located on a rectangular or trian-
gular pattern. Uniformity depends
on the particular sprinkler pattern,
sprinkler and lateral spacing, and
operating pressure.

Wind distorts sprinkler patterns
and causes serious non-uniformity.
System design and adjustment of
irrigation practices will reduce
losses.

Distribution losses will be exces-
sive if an effort is made to apply
enough water to the driest spot; a
better procedure is to accept a few
such spots rather than over-irri-
gate the remainder of the field.

With a well-designed system,
average operating conditions, and
reasonable irrigation practices, dis-
tribution losses will range from 15
to 20 percent. Some of this, how-
ever, may be beneficial for leaching
salts from the soil.

— 28 —



ECONOMIC ANALYSIS
How can the Economics of Sprinkler Irrigation be Analyzed?

The "partial budget'* method can
be used to analyze the economics
of a proposed sprinkler system.
Positive and negative effects are
compared to determine whether or
not sprinkler irrigation would be
better than the current method or
another available alternative.

Positive effects include added re-
turns and reduced costs; negative
effects are added costs and reduced
returns.

Increased yield, better crop qual-
ity, and net return on any addi-
tional acreage irrigated with the
same water supply represent added
returns. One reduced cost would
be that for the labor of surface

irrigation no longer required (the
labor for sprinkler irrigation must
be considered as an added cost).

Other items include reduced
pumping costs (if less water is
used), more efficient machinery
operation, and any savings for
ditch maintenance, border con-
struction, floating, and machinery
depreciation.

Depreciation, interest on the
investment, maintenance, energy
for sprinkler pressure, and labor
of moving the system are added
costs. Crop losses caused by mov-
ing the pipe or land left idle along
the lateral are responsible for re-
duced returns.

What is the Cost of Owning a Sprinkler System?
Cost of owning a sprinkler sys-

tem includes depreciation and in-
terest on investment. Assuming a
15-year life, 20 percent salvage
value, and an interest rate of 7 per-
cent, the annual cost of owning a
system is about 10 percent of the
first cost. If the first cost is
$150.00 per acre, the approximate

annual cost is $15.00 per acre.
If the life were 10 years with no

salvage value, the cost of owner-
ship would be about 14 percent or
$21.00 per year. Assuming 4 acre-
feet per acre are applied each year
and an annual cost of $15.00 per
acre, the cost of owning the system
would be about $3.75 per acre-foot.

What is the Energy Cost of the Extra Pressure Required for Sprinklers?

Energy costs for the extra pres-
sure usually vary from $1.00 to
$3.00 per acre-foot depending on
the pressure needed, pumping plant
efficiency and the electric or nat-
ural gas rates. For example, if 50
pounds per square inch extra pres-
sure is required, the energy cost
per acre-foot would be $1.90 assum-
ing an overall pump and motor

efficiency of 60 percent and an
electric rate of one cent per kilo-
watt-hour.

For natural gas, at a rate ot 50
cents per 1,000 cubic feet of gas
(or about $0.05 per therm), the
energy cost of pumping water to a
pressure of 50 pounds per square
inch would be about $1.50 per acre-
foot
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How Much Labor is Required for Moving Pipe4]

Generally, the labor requirement
for hand-move systems varies from
three-fourths man-hour per acre
per irrigation for sandy soils and
low-growing crops to more than
one man-hour per acre per irriga-
tion for sticky, fine-textured soils
and tall crops. Air temperature
and humidity influence the time
required.

Labor for mechanical-move sys-
tems varies with the particular de-

sign but probably averages about
one-half man-hour per acre per
irrigation or less. The center-pivot
type is an exception with a labor
requirement of about 0.1 man-hour
or less per acre per irrigation.

Assuming a 4-inch irrigation,
one-half man-hour per acre per
irrigation amounts to $2.25 per
acre-foot based on $1.50 per man-
hour.

What is the Total Cost of Owning and Operating a Sprinkler System?

The total cost of owning and for labor, the total cost of owning
and operating the system would
be $8.50 per acre-foot including a

operating a sprinkler system in-
cludes costs of ownership, energy,
labor, and maintenance. For ex-
ample, assuming $3.75 for owner-
ship, $1.90 for energy, and $2.25

$0.60 per acre-foot allowance for
maintenance.
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OTHER PUBLICATIONS of the College of Agriculture
that you may wish to have are Bulletin A-2G, Irrigation:
When? How Much? How?, Circular 271, Electrical Equipment
for Iriigation Pumps, and Technical Bulletin 169, Consumptive
Use of Water by Crops in Arizona. Also many others cover
a variety of subjects in agricultural and home-economics.

Ask for these publications — and Folder 68, Arizona
Farm & Home Publications — at your local County Extension
Service Office. Or write to Publications Editor, College of
Agriculture, University of Arizona, Tucson, Arizona 85721,
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