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Golf Course Hydraulics for Laymen

June, 1926

By J. N. Todd

It is thought that a few definite suggestions from an engineer
that can be applied by a layman in planning water supply for golf
courses would be acceptable. The best plan, of course, is to consult
an engineer for the solution of a particular problem.

The subject of water supply for golf courses may be divided into
two parts, the supply and the distribution. In this discussion it will
be presumed that the supply is fixed, whether from a pumping plant
or from a city water main, and only the distribution system will be
discussed. Every problem in water supply should, of course, be dealt
with on its own merits, but there are certain fundamental principles
and practices that can be applied to most cases.

Flowing water causes friction. Friction reduces pressure. The
same volume of water flowing through a small pipe will cause more
friction than through a large pipe. For example, if water is flowing
through a one-inch pipe at the rate of 15 gallons per minute it causes
a friction loss of about eight pounds pressure for every 100 feet of
pipe. The same rate of flow through a two-inch pipe causes a fric-
tion loss of less than half a pound pressure for every 100 feet of pipe.
If you have a sprinkler that is operating poorly on a one-inch pipe,
replace the line with 11fi-inch pipe, and the friction loss will be only
one-fourth as much.

The carrying capacity of pipes is in the same ratio as their di-
ameters squared. For example, a two-inch pipe will carry four times
as much as a one-inch pipe, and only one-fourth as much as a four-
inch pipe. Therefore, a main pipe line serving six greens where the
sprinklers might all be running at one time, should have six times
the capacity of each branch line serving a sprinkler. Expressed in
diameters the main sh.ould be about 21/~times the size of the branches.

The two preceding paragraphs outline the most important prin-
ciples involved in laying out pipe lines to deliver water effectively at
the greens. To make more definite suggestions that will be of prac-
tical benefit depends on certain actual conditions, such as the num-
ber of gallons per minute used by a sprinkler. Conditions vary so
much that no attempt will be made here to say what is an average
condition, nor should any suggestions given here be taken to apply
to all conditions. But certain definite suggestions can be made, based
on assumed conditions, that will be of benefit if applied with an un-
derstanding of the two preceding paragraphs. The advisability of
installing two outlets at each green should be considered particularly
when the greens are large or it is important to minimize the time
spent in watering.

Assume a golf course of 18 greens, not more than half of which
will be watered at one time, and that each has one sprinkler using
15 gallons per minute. Assume also that the supply at the source is
of sufficient volume and pressure.

The branches, or laterals, serving individual sprinklers should be
11jrinch pipe, unless the line is more than 100 feet long, in which
case it should be I1h-inch pipe.

A 2-inch line should not be required to serve more than two 1%-
inch branches, but a 21/~-inch line can serve three.
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A main line serving four or five branches should be 3-inch pipe,

except that if it is 2,000 feet long it should be the next size larger.
The main supply pipe may be 4-inch and will be sufficient for

watering half the course at one time.

The Bro,vn-Patch Disease of Turf: Its Nature and Control
By John Monteith, Jr.

With the increased attention given to development of better turf
grasses and the demand for pure strains of the finer types on putting
greens to replace mixtures of coarser grasses and clover, the damage
caused by the brown-patch disease of turf in many sections of the
country has become increasingly important. The disease has un-
doubtedly occurred throughout the country for many years, but
formerly was overlooked or disregarded since there has always been
a tendency to assume that grasses "naturally die out" to a certain
extent during the summer months. Therefore little or no attention
was given to these browned areas, for from previous experience it
was known that just as "naturally" these scars would, in time, be-
come green again, due frequently to an invasion of clover or another
grass. Now that a single variety is desired to give a better putting
surface, this grass alone must replace that injured by brown-patch,
and methods have to be devised to check the disease and to aid the
grass in its recovery. Many of the devices now used for control are
well founded and under certain conditions beneficial, but many others
are evidently based on little more than superstition or hearsay-
about on a par ,vith the old method of "bleedin~" to control human
diseases. It is apparent that the nature of the difficulty is widely
misunderstood. As a result, the methods of combating it are largely
ineffective. It is the purpose of this discussion to try to indicate how
the disease works and to point out a few of the factors influencing its
development with the hope that ultimately more intelligent methods
may be used to control it.

Brown-patch has been known to occur on the fescues, redtop,
Rhode Island bent, creeping bent, velvet bent, seaside bent, the rye-
grasses, Poa annua, and Poa trivialis, but so far not on Bermuda
grass or Kentucky bluegrass.

From the nature of the disease and the variety of circumstances
under which it works, it is not expected that any single treatment
will be found to prevent and cure all cases of brown-patch. Fre-
quently some one announces a method which is claimed to forever
settle the problem. As is to be expected, such a claim does not
stand long, for while one method may be effective under certain con-
ditions on one course it may be of little value when applied under
the entirely different conditions found on another course. "\Vecan
hope for adequate control only by recognizing the various factors
which influence the disease and making due allowance for them when
utilizing the various remedies which have been devised.

INJURIES CONFUSED 'VITH BROWN-PATCH

Before any general discussion of the disease itself is attempted,
it may be well to point out various types of grass injury which are
often confused with brown-patch. There are many unfavorable soil


