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CHAPTER V-Irrigating the Golf Course

during the long dry season there made irriga-
tion for the entire course absolutely necessary.
The wonderful transformations of semi-desert
land into attractive regions created a most
favorable impression upon eastern golfers at-
tending championship matches.

Too often country clubs admit the de-
sirability of fairway irrigation but refuse to
consider it seriously because of the cost. Such
a viewpoint is looking through the wrong
end of the telescope. The real question should
be: How much is an irrigation system worth?
It is true ,that the average irrigation system
costs from $15,000 to $30,000 but such an
in vestmen t is tri vial when compared wi th the
total expenses connected with the establish-
ment of .the club.

Economies from the operation of the sys-
tem will benefit the course for many years.
Water is cheaper than grass seed. Sprinkling
in vol ves less inconvenience than reseeding.
When the cost and value or an irrigation
system are weighed together, usually the for-
mer will seem insignificant.

"There is a tendency to give the subject of
irrigation the attention which it deserves and
many systems are being installed each year

BEAUTY, the natural beauty of nature,
and a velvety carpet of turf upon which
a fair shot will go far, are characteristics

of the inviting golf course. If the satisfaction
of golfers is importan t, then irrigation is im-
portant also.

Water is one of the necessary elements of
plant life. To grow grass without water
would be as impossible as to grow it with-
out air or sunshine. Hot weather is more
injurious to grass than cold weather. Turf
often thrives under a blanket of snow but dies
quickly under the heat of the summer sun
when not properly watered. Scorched dead
grass instan t1y ruins the appearance of any
golf links.

Fortunate indeed is the golf course where
the rain always falls at the right time and in
the right amount. Such localities exist but
they are rare in United States. In the Ha-
waiian islands there is usually a light shower
every noon and in the Rockies a short down-
pour may be expected every afternoon during
the summer.

While it is true that lawns have been
sprinkled for many generations, it was not
un ti1 a couple of decades ago tha t the first
attempts were made to extend sprinkling to
such large areas as golf courses. First efforts
were confined to watering tees and greens.
These experiments bore such fruitful results
that the desirability of irrigating the fair-
ways, too, was soon apparen t.

California the Pioneer
CALIFORNIA deserves credit for pioneering -

in fairway irrigation. The absence of rain NOTE THE COMPLETE COVERING EFFECT OF THE TWO
"POP-UP" SPRINKLERS ON THIS DOUBLE TEE
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on both old and new courses. The adequacy
of some of these irrigation systems is ques-
tionable. In some cases, it is a mistake to
call them "systems" at all as they are only
"aggravations." However, there has been
much recent improvement in the design and
installation of irrigation systems and there is
much hope for the future.

Imitate Nature in Watering

IN WATERING turf, the object is to imi-
tate nature as closely as possible. Tempera-

ture, humidity and length of time since rain-
fall are all factors which influence sprinkling.
Grass does not get rain every day under
normal conditions and, if sprinkled every day,
it becomes unhealthy. During the summer
months the turf should be sprinkled at inter-
vals of from three to ten days. Best results
are obtained by sprinkling at night when the
coolness prevents evaporation of the surface
water. Incidentally, play is not disturbed.

The amount of water necessary to irrigate
a golf course depends upon both general and
local conditions. Naturally, the requirements
of different courses vary greatly. These con-
ditions should be studied thoroughly by a
competent irrigation engineer before any plans
are made for an irriga tion sy~tem. The pre-
ferable time to give them consider.ation is be-
fore the site is acquired as irrigation is too
important to be ignored in making the initial
in vestmen t.

The climate of the locality is very impor-
tant. Accurate information should be obtained
of the maximum and minimum temperatures
and the mean temperature, maximum and
minimum amounts of rainfall and mean
amoun t of rainfall for each month for several
years back-in fact, as far back as records
are available. Special attention should be
paid to the average period of time between
rains during the summer and the average
precipitation during such storms. Consider-
ation should be given, also, to statistics con-
cerning snowfall and to any climatic peculiari-
ties such as the existence of wet and dry
seasons.

Topography Must Be Considered
THE topography of the course cannot be

ignored in considering irrigation. The

slope of portions of the land maybe such
that rain water will flow off without percola-
ting into the soil at all. In such a case, a
minimum of benefit can be expected from
rains while the drainage problem will be
greatly intensified.

To be beneficial to the turf, water either
from natural or artificial sources, must be
absorbed by the roots of the grass. Water
evaporated from the surface of the ground
is wasted. Wa.ter, which percolates through
the soil so rapidly that it cannot be assimilated
by the grass is wasted likewise.

The types of soil on the property determine
the rates of percolation. Some varieties of
soil, such as sand and gravel, permit surface
water to pass thru too rapidly while other
varieties, such as clay or adobe, are almost
impervious to the passage of water. The
ideal soil is one which permits surface water
to seep thru it at a rate of speed most favor-
able to assimilation by the plant roots.

A soil char,t will be found almost indis-
pensable in planning an irrigation system.
Samples of the various surface soil should be

Preferred because it
al ,vays sprinkles EVENL Y

The LARK sprinkles EVENLY from center to outside cir-
cumference on any pressure. Big drops that dig out top-dress-
ing are eliminated by a small spray screw. The LARK has no
complicated parts to wear out. That is why it is always ready
for use.

And it must satisfy or you needn't keep it.
You can try the LARK for 15 days. If it ,
isn't better in every way, return it and your ~
money will be refunded promptly. Price II.
$15.00 each in the U. S. Write for details.



carefully analyzed by a competent agrono-
mist and the areas which they cover plotted
upon a map of the property. Analyses will
be made in many cases by your state depart-
ment of agriculture or the state college of
agriculture, when requested.

A desirable rainfall is abou t one inch and
not over this amount of water should be
applied at a time artificially. The portion
of the average golf course, which requires
irrigation, usually is about 55 acres in extent
or almost 2,400,000 square feet. To cover
this surface with one inch of water requires
200,000 cubic feet or almost 1,500,000
gallons.

Sources of supply, capable of furnishing
water in such quantities, are none too plenti-
ful. Few country clubs are close enough to
centers of popula.tion to tap water mains.
When this is possible, there is always the
likelihood that the supply of water may
not be sufficient in summer-when needed
the most. Then too, the cost of piped water
thru a me,ter is usually prohibitive. A site
near a large body of water, such as a lake or
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a river, is most fortunate. Two major prob-
lems of maintenance-irrigation and drain-
age-are greatly simplified.

Using Wells for Water Supply

WELLS in some localities are the only
means of securing an adequate supply
of water. Their cost depends upon

their depth. Generally water may be ob-
tained less than 500 feet below the surface
bu t sometimes it is necessary to go 1500 feet,
depending upon geologic formation. Sand
provides the best water but sometimes lime-
stone is much closer to the surface. Sulphur
water is often obtainable but is not so desir-
able.

While the sources of water are being
considered the club should have the benefit of
the advice of an experienced hydraulic engin-
eer who is familiar with local geologic con-
ditions. He will be able to explain the rela-
tive costs of obtaining water from different
sources and can plan the general irrigation
system. It should be his duty, also, to super-
vise the sinking of wells, the construction
of the pumping plant and all details concern-
ing Ithe laying of the irrigation lines and
sprinklers.

If wells are necessary, a drilling con-
tractor should be chosen with care for his ex-
perience and reliability. Otherwise, the club
treasury is likely to suffer. He should be
thoroly familiar with the geology of the
locality and should have definite knowledge
as to the approximate depth at which water
is obtainable. Guesses are exaspera tingl y ex-
pensive. Selection of the drilling contractor
should be guided by the advice of the hy-
draulic or irrigation engineer. The drilling
contract should provide for the keeping of a
diary, recording the progress of the. drill thru
the various rock formations and small samples
of rock should be taken every day. Sinking
a well often takes longer than contemplated
and plenty of time should be allowed for
the drilling and the facing of the well.

A pumping plant is a necessary installation
in almost every case, no matter what the
source of the water. If it is drawn from
surface sources, it must be pumped to the
property; if it comes from wells, it must be

IRRIGATION
COURSES

HOSELESS
for GOLF

Country Club of Detroit: FAIRWAY IRRIGATION BY
WENDELL P. MILLER & ASSOCIATES

Sooner or later. every course that needs irrigation
at a1\ wi1\ be driven by the demands of superior economy
and convenience to install an engineered irrigation
system. It is a penny-wise. pound-foolish policy to in-
stall or use makeshifts. The installation of M iIIer-
designed systems is invariably followed by greater club
prosperity. because of actual savings in time and labor
of w3tering. reduced course maintenance and increased
member pa tronage

At least have us make a survey of your property and
a report of your needs-the cost is nominal. Full in-
formation on request.

Wendell P. Miller and Associates
105W. MonroeSt., Chica~o 85 E. Gay St., Columbus, O.

Consulting Engineer ...
E.'lSlern En~ineerin~ Represenlatives

(or BUCKNER.CALIFORNIA Hose and Hoseless Systems
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stored until needed. Some very elaborate
pumping plants have been installed by some
of the most prosperous country clubs. These
contain pumps of tremendous capacity and
au toma tic devices to con trol their opera tion
and to regulate both pressure and volume of
\vater. Ordinarily, one reasonable size pump
with a capacity of from 150 to 2000 gallons
of water per minute, depending on the type of
installation, is sufficient. If possible, the
site for the pumping plant should be near
the clubhouse so that it may be easily ac-
cessible. The building which houses the
pumping plant should be of brick or tile and
fireproof.

Artistic lakes or lagoons on the course may
be included in the design and created artifici-
ally. They not only improve the appearance
of the property but solve the problem of
water storage as provisions may be made to
pump water into and out of these so that the
water level will not be greatly changed. La-
goons winding through the course makes an
excellent water hazard, and improve the land-
scape.

Two Systems of Fairway Irrigation

THERE are two different systems of fairway
irrigation. One consists of installing hy-

drants at convenient places in the rough to
which hose may be attached and the other
consis,ts of laying underground pipe in such
a way that the use of hose is not necessary.
The former arrangement costs less for initial
installation but the latter arrangement is more
efficien t.

The quantity of hose necessary to care for
an 18-hole course wi,th taps in the rough de-
pends upon the acreage, topography and
amount of water essential. Some clubs use
over 7, 000 feet of hose and a few as much
as 14,000 feet of it. The average life of hose
is abou t three years. Concealed receptacles
for it may be placed underground. Here it
may be kept coiled and out of the sun to
extend its life.

The best hose obtainable is always the
cheapest. This does not mean the most ex-
pensive but the most durable. Before buying
hose, samples should be obtained and care-
fully compared. Hose of the necessary sizes

Rust 'Von't Hurt Me\V;lne
2-inell Pipe

lWakes golf courses pipe-trouble free.

Here is 2-inch pipe that can be laid and for-
gotten-McWANE CAST IRON PIPE in 18-
foot laying-lengths, with Precalked Joints. Lays
as fast and simply as any pipe, last centuries
longer than many pipe. Investigate it and
avoid rust forever. Skilled pipe-fitters not
needed. Saves fittings too.

Sizes: 1}'4 throuRh 12 inch. Standard LenAths.

At least investiAate. Learn the prominent courses
usinA McWane alone.

McWANE CAST IRON PIPE CO.
Birmingham - Philadelphia - Chicago - Dallas

for golf course use usually comes in 50-foot
lengths. If 75 -foot lengths are necessary, they
should be ordered in ample time as couplings
often have to be put on at the factory. The
economy of using large hose sizes is demon-
strated every season. The use of inch hose
is being substituted for three-quarter-inch hose
wherever possible. When the water pressure
will permit the use of inch-and-a-half hose,
it is recommended. The fas,ter water can be
applied, the lower the labor cost.

The Hoseless System
IN the hoseless system, two main lines of

three-inch pipe are laid down the length of
the fairway and ground taps are placed at
staggered intervals. Where lateral lines are
necessary because of the width of the fairway,
smaller pipe is used but the size should not be
too small on accoun t of friction losses. It is
wisdom to install pipe, adequate in size which
will not prevent the future expansion of the
irriga tion system.

Hoseless sys.t~ms enables the watering to
be done with half the number of men ordi-
narily required. In moving hose about at



24 The National Greenkeeper August. 1930

Creeping Bent Turl
Ready to

Lay Down
Hundreds of Rolf and country
clubs. greenkeepers, land-
scape architects, parks, etc .•
utilize I/li'lOis Grass Co.'s
True Washington Strain
Creeping Bent in solid turf
form. Furnished in rolls
ready to lay down like a car-
pet. Our solid turf has the
reputation of being extremely
hardy and uniform in texture.
It is mowed with a putting
green mower and is hand-
weeded. Guaranteed to grow
vigorously into a rich, green,
velvety lawn if properly cared
for. Our scientific nursery
methods of preparation and
growth are unexcelled.

TRUE WASHINGTON STRAIN
CREEPING BENT STOLONS, Too

Illinois Grass Company's stolons enjoy the same reputation for
hardiness. uniformity, smooth texture and rich color as our solid
turf. Stolons packed in bags, sufficient to cover 250 square feet of
area.

Give Your Members a "Break"
Do your members pay dues and assessments to play on temporary
greens and tees for half the season? After your remodeling is com-
pleted. use Illinois Grass Company's prepared sod, and you are ready
to play on your regular greens in a week or less.

\Vrite today for prices, samples and facts about our unusual service

ILLINOIS GRASS CO. Dept. 380
18455 Rel~el Road Phone Homewood 746 HOMEWOOD, ILL.

J. A. Carter. Sales Agent, is E. Wacker Drive, Chicago

night there is always the possibility that the
men may neglect one spot and over-water
another spot nearby. The hose itself repre-
sents considerable investment and it must be
repaired and replaced constantly. In consider-
ation of these economies hoseless systems are
being looked upon with more favor every
season.

Florida and California courses, which
originated the underground pipe systems, are
not troubled with frost and it is not neces-
sary to place such lines over a foot below the
surface. When pipe is laid so close to the
surface in most other sections of the country,
provisions must be made to drain the water
into the drainage lines at the close of the
season. To avoid the frost hazard, pipe
must be laid about four feet below the sur-
face. The expense of the deeper ditch is
about three times greater. However, this
extra cost is more than counterbalanced by
the safety of the deeper syst!em.

The market contains a number of golf
course sprinklers, some of which are quite
efficient. The most popular styles are those

on snap-valves which may be snapped or
plugged directly into the water pipe, and
those on wheels or roller bases so that they
may be easily moved from one spot to another.
In the sea-serpent type of sprinkler four or
five sprinkler heads are placed at intervals
along a 100-foot length of pipe on wheels.
This sprinkler is able to water a rectangle
about 80 feet by 100 feet at a time.

Large traveling sprinklers, revolving about
an axis, will water a circle about 160 feet in
diameter. In the pop-up system, sprinklers
are kept in concealed underground metal boxes
and rise out of the ground when the water is
turned on. No labor is required except super-
VISIon.

Fifty Pounds Pressure is Best

THE size sprinklers to purchase depends en-
tirely upon the available wa,ter pressure.

This should average 50 pounds at the con-
nections for best results. Large fairway
sprinklers will throw ten gallons of water
per minute a distance of seventy feet. Tee
sprinklers can be obtained which will quite
satisfactorily throw six gallons of water per
minute 40 feet. It is unwise to use too large
sprinklers on the greens as the excess of
water is likely to flood the traps. Water con-
nections should always be placed at the back
of the green and not on the approach.

Where water is scarce as in the Southwest,
the cost of the water itself is quite an item.
In many cases, the annual cost exceeds the
total expense of installing the irrigation sys-
tem. Some courses in California are reported
to spend as much as $30,000 a year for water.
Naturally, such an expenditure must be bal-
anced by reduction in other main tenance ex-
penses. In most sections of U ni ted S ta tes,
however, water is fairly plentiful and low in
cost, so low that it should not be spared \vhen
needed.

The best is always the cheapest in golf
course operation. While the cost of install-
ing an underground system is considerable
more than a system depending upon hose, it
is doubtful if it is any more expensive over
a period of years. Pipe scarcely ever needs
replacing while hose is continually \vearing
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Do you buy Grass Seeds
by Quality or Price?

Let us quote you on your Fall Seed-
in~, with Samples. Our Special

Grass Seed Circular is free.

Henry A. Dreer
Seeds, Plants, Bulbs

1306Spring Garden St. Philadelphia, Pa.
ESTABLISHED 1838

out. Then, the cost of labor is much less
with the more efficient system.

An adequate supply of water is important
for several reasons. It will protect the club-
house from fire and supply the showers and
provide enough water to take care of the
flower beds and landscaping in the vicinity
of the clubhouse and on the club grounds.

The designing of the irrigation system
should be done by an experienced irrigation
engineer familiar with the peculiar technicali-
ties of this field. Pump capacities, pipe sizes
and types of sprinklers all require careful

4
consideration. The irrigation engineer should 4

supervise the installation of the system, when- ~
ever possible, and the contractor doing the ~
actual work should not be paid unless the 4

inspection is properly approved. The system
should be tested for both pressure and capac-
ity thoroughly.

A subject as important as irrigation de-
serves the most serious consideration by any
club contemplating the construction and oper-

4
a tion of a golf course. Plans should be made 4

right after the master plan is approved and the ~
subject should not be lightly dismissed as a ~
problem which will take care of itself. There ~
is no greater necessity for the proper main- ~
tenance of a golf course than adequate and 4~
economical irrigation. An irrigation system,
properl y designed, installed and operated is
a permanent investment and a decisive factor
in reducing maintenance expenses and in
keeping the course in playable condition.

Next Month

Conditioning the Golf Course.

Are Your Sprillklers
Depentlable?

The Buckner number 6 is positive
in action, fool proof, and guaranteed
to give satisfaction, will give more
wa ter over a larger area than any
sprinkler we know of.

OUR HOSE PRICES ARE RIGHT

SEMESAN-NU-GREEN

Calo-Clor-Calo-green

CORROSIVE SUBLIMATE

Exceptional service given on
above orders.

J. Oliver Johnson, Inc.
World's lar~est golf course equipment house

Mor~an Huron Superior Sts.
CHICAGO, ILL.

@ Reg. JOJ Inc. 1928

JUST OUT~

The Lawn
BY LAWRENCE S. DICKINSON

Ass't. Professor of Horticulture
Massachusetts Agricultural College

Defines and describes the Culture of Turf in Park,
Golfing and Home areas.

CONTENTS
The General View Controlling Pests
Molding the Lawn General Maintenance
Preparation of the Seed Bed Lawn Mowers
Seed Selection and Planting Park Turf
Important Turf Plants Cemetery Turf
Planting a lawn with Stolons Useful Tables

Fertilizing

111•• s.;ru.;.~"
128 pages---Price $1.25 postpaid

t,o all)' address

Tll(~ Nuti()II~11 Greellkeel)er
405 Caxton Bldg. Cleveland, Ohio


