








doesn’t know what he’s doing. A tong-range pro-
gram could help resolve these problems, with the
superintendent and committee combining to create
a complete and comprehensive maintenance and
development plan based on the wishes of the mem-
bership and the resources they have to offer. This is
the first step in planning; it defines goals and sets
financial guidelines.

People Problems

Most clubs go through a period when activities are
presided over by a well-meaning but aggressive
individual in a position of authority for a period and
changes the course as a monument to his term. The
changes may be new greens, tees, bunkers or plant-
ings of trees that leave an indelible mark on the
design of the course. Too often these changes don’t
fit the course theme and character. Design work is
best left to a qualified architect, someone trained
to protect the integrity of the original design and to
bring out the best of what is available. Problems of
this nature can be avoided with a long-range pro-
gram which includes changes based on the advice
of a golf course architect, with variations possible
only upon the approval of the committee and/or
architect.

Changes in the Green Committee

Many clubs have a policy that limits the green com-
mittee chairman to a brief term in office, usually
two years. He then leaves the committee. As the
new chairman takes office, he usually has little idea
of what is involved in the total maintenance opera-
tion or what should be expected from the goif
course superintendent. By the time he learns it is
time to leave office, and the next fellow has to learn
it all from scratch. This is difficult for both the
superintendent and the green committee chairman.

On the other hand, the green committee chair-
man is responsible to the membership and there-
fore must be in frequent contact with the superin-
tendent on course operations. Since usually he has
no training in golf course management, friction
may develop between him and the superintendent,
who sometimes mistakenly believes the green com-

mittee chairman is questioning his knowledge and
authority.

Here is where a long-range plan would benefit
everyone. A comprehensive plan would list all
course maintenance programs and their purpose.
The green committee chairman, or any other mem-
ber for that matter, could refer to the plan and
immediately know what is being done and why.
The superintendent would not have to spend so
much time explaining and justifying his programs.

Change of Superintendent

The change of a golf course superintendent is some-
thing of a traumatic experience at many golf clubs.
The selection committee, usually untrained in golf
course operations, has nothing on which to base a
decision except for intuition and seeing how each
prospective superintendent sells himself. The suc-
cessful applicant is not necessarily the most knowl-
edgeable and the best qualified. With a comprehen-
sive plan, however, the committee would be better
able to determine the most qualified applicant. The
committee would have a good idea of what to ex-
pect from the new superintendent, and with a com-
plete record of past programs available to him, the
new man would be in a good position to recom-
mend positive changes based on past successes and
failures.

Serious Turf Problems

Despite the excellence of their maintenance pro-
grams, even the best golf courses will suffer losses
of turf under extreme conditions, usually because of
the weather. This problem can be very frustrating
for both the superintendent and for the golifers.
Members can’t understand how such a disaster can
happen, and the superintendent is criticized, a sad
commentary on the communications channels and
public relations efforts at so many clubs today.
This could be avoided with a long-range plan de-
veloped by the superintendent and the green com-
mittee. Such a plan, outlining the best steps to take
to avoid such injury (and approved, of course, by
the committee), would be of tremendous value if
winter injury were to occur again.

PLANNING PROCESS
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Figure 1. A schematic outline of the general planning process. It provides a systematic approach to problem

solving and long-range planning.
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(4) To maintain the character of the architec-
tural design in the mowing pattern of the surface
outline.

Analysis

(1) All greens contain too much Poa annua.

(2) Grain is a problem at certain times of the
year.

(38} There is no turf nursery for repair work.

(4) Greens No. 3, 8, 9, 17 do not provide ade-
quate surface drainage.

(5) Shade and tree root competition result in
weak turf on greens No. 7 and No. 17.

(8) There is poor irrigation coverage on green
No. 12.

(7) Winter injury is an annual problem on
green No. 17.

Recommendations

(1) As part of the routine maintenance pro-
gram, the greens will be: (a) cut daily with the ap-
propriate equipment at 3/16 inch, (b) aerated in
the spring and fall to reduce soil compaction, (c)
verticut lightly twice monthly, weather permitting,
to prevent excessive grain, and (d) topdressed
monthly with a material meeting USGA specs in
order to produce a smooth, firm, resilient surface.

(2) Overseed all greens with an appropriate
bentgrass twice annually, at the time they are
aerated, to increase the percentage of permanent
grasses.

(3) Establish a putting green nursery for the
purpose of repairing the greens. It shall be main-
tained in the same manner as the other greens.
Cost — $1,000.

(4) Provide adequate surface drainage on
greens No. 3, 8, 9 by lifting sod, regrading subsur-
face and replacing sod.

(5) Rebuild green No. 17 according to USGA
specifications. Retain a golf course architect to re-
design green. Approximate cost — $13,500.

(6) Relocate irrigation heads around No. 12
green to improve coverage.

(7) Root-prune trees around greens every three
years.

Again, this is only a brief outline of the type of
plan you might develop for the greens. In addition,
similar plans would then be designed for other
areas of the course and other aspects of the total
program. For example, you might have long-range
plans for each of the following general topics:

Greens Irrigation System
Tees Drainage

Collars Equipment
Fairways Buildings
Roughs Cart Paths and
Bunkers Traffic Control

Trees and Landscape Swimming Pool
Practice Areas Tennis Courts

THE BEST LAID PLANS . ..

Despite the best efforts of the superintendent
and committee to bring everything together in a
comprehensive plan, things will be left out and the

circumstances surrounding any particular situa-
tion may change with time. Therefore, the final
and continuing phase of the long-range plan is to
periodically evaluate the plan and see what it has
produced. If things are not as they should be, new
goals may need to be defined, new analyses made,
and new recommendations incorporated into the
plan. The evaluation phase is critical, and the best
plan ever created would be worthless without it.
A formal evaluation on an annual basis is a popular
schedule, as this allows enough time for some
progress to occur yet is frequent enough to keep
the interest of the superintendent and committee.

Many things should be considered in the devel-
opment of a long-range plan, and it certainly can-
not be done overnight. It may take months or even
years to create a comprehensive plan that serves
the best interests of the club, its members and its
staff. It gives the members the opportunity to set
the standards for the maintenance and develop-
ment of their course to best suit their skills and
desires. It gives them a reference point as to what
should be done on the course, but it also realisti-
cally limits their expectations according to what
they can afford and what resources they provide
for the superintendent and crew. The important
point is that they understand the situation in ad-
vance so that disappointments and conflicts can be
minimized. The long-range plan gives the superin-
tendent a set of goals which seems real and defi-
nite, not an abstract cloud of complaints and com-
pliments from several hundred individual mem-
bers. It leaves the responsibility of setting stan-
dards and finding resources to the committee of
members, where it should be. It eliminates many
potential areas of conflict, some of which could
find the superintendent’s job on the line.

The long-range plan offers valuable dividends
to everyone at a golf course. It takes a good deal of
hard work to create, but what item of value
doesn't? It is something that every club should
develop.
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and 15- to 20-mile-per-hour winds blew incessantly
on some days. This combination causes surface
water to evaporate rapidly and close-cut putting
green grasses to wilt. Therefore, every green had
to be syringed shortly after noon every day. De-
spite this schedule, greens were tournament firm.

THE MOWING SCHEDULE

All greens were double-cut beginning on
Wednesday morning. Speed tests daily indicated
that it took four consecutive days of double mow-
ing to attain the desired uniformity and speed;
therefore, in the future, all greens will be mowed
so that the fourth consecutive double-cutting will
take place the morning of the last practice round,
if this can be safely accomplished. Because of the
high temperatures at Cherry Hills, Young was
afraid that some turf would be lost on greens late
in the week if they were double-cut too early.

Single unit rigid mowers were used set at
5/32nds the week prior to the Open, at 9/64ths for
Monday to Thursday and at 7/64ths according to
Young for the Friday, Saturday and Sunday mowing.

Stimpmeter readings were taken on every
green every morning between 15 and 20 minutes
before play, keeping well ahead of the field. In
many cases more than one reading was taken on
some greens to check the consistency of different
zones. In general, this is not necessary. In this
case, however, the data exposed a problem which
might not have been corrected without multiple
readings. On one day, greens were tested following
the final group in the afternoon to confirm previous
findings regarding changing speeds of greens dur-
ing the day. These tests confirmed that there was
relatively little change in speed during the day.
This can be attributed to the two opposing factors
which influence the speed of the green.

In general, as the greens dry they may become
a little faster. During the day, however, the grass
continues to grow, and this is inclined to decrease
speeds. These two factors are therefore counter-
acting one another. It depends upon which of the
two is dominant as to which way the change will
be. However, the change at the end of the day
tested was slower, but no more than 6 percent
slower than when play started. One cannot con-
clude from this that the relationship between these

two opposing forces is linear throughout the day.
For example, a quick-drying spell in the early
morning may have a rapid speeding-up effect on
the green before the growing grass can slow it
down. Greens sheltered from the wind may not be
affected as much as exposed greens.

Syringing of the greens also has an affect on
the putting surface, but not nearly so dramatically
as we anticipated. Preliminary tests have shown
that if syringing is done correctly and those condi-
tions requiring syringing prevail — i.e. reasonably
high temperatures and drying winds — within five
minutes after the syringing, the putting speed is
virtually identical to what it was before syringing.
The preliminary tests showed that even though
approximately five minutes was required to regain
the putting speed, only two and one-half minutes
was required for the speed to return to within 5
percent of the original speed prior to syringing.
This information should not be misused, because it
depends upon a number of conditions — first, that
the syringing is done correctly; second, that the
conditions requiring the syringing prevail after it
has been done; and third, the analysis cannot be
considered conclusive since data was gathered
from one location only.

When we tested the Cherry Hills greens with
the Stimpmeter, we experimented with a golf ball
with no dimples. This ball gave us repeatable read-
ings, and yet when we compared them with the
data we gathered using regular dimpled golf balls,
we found them to be no longer or shorter on the
average.

SPEED AND CONSISTENCY

The chart below shows the green speeds
Wednesday through Sunday, the final day of the
Championship. These are averages and include the
measurements made on the practice greens.

It can be seen from these figures that the
greens were in the medium-fast range for cham-
pionship conditions during the final two days.
However, this does not imply that the faster the
greens the better. One should understand that
generally a fast green presents a better putting
surface and, therefore, a truer test of one's skill.
However, one must seek to achieve consistency of
the greens over the entire course.

GREEN SPEEDS
STIMPMETER READINGS — 1978 U.S. OPEN

Last Practice Round
Average 8' 81"

First Round
8 11"

Second Round
9’ 4v"

Third Round
9! 51/2!1

Fourth Round
9 7%

Speeds for Tournament Play

106"
96
86"
76"
66"

Fast

Medium-Fast
Medium
Medium-Slow

Slow
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It can be argued that a true champion should
be able to determine the speed of the green for
himself and that, therefore, making greens consis-
tent in surface texture and speed takes something
away from the game. Unfortunately because greens
are mowed and maintained in the condition they
are today, it is almost impossible for anybody to
determine differences in speeds from visual inspec-
tion. Also, the Rules of Golf prevent him from
Using his sense of touch to test the texture of the
grass.

Ifthe condition of golf courses had not changed
in the last hundred years because of advances in
management practices and turfgrass research,
then possibly there would be no reason for the
Stimpmeter. However, courses have changed, and
because course conditions are so good, we should
try to present the players with similar conditions
with regard to surface texture. Course architec-
ture is therefore playing an increasingly important
part in maintaining the challenge a golf course
should offer. A well planned and executed shot
should be rewarded.

During the last round, the average speed was 9
feet, 7% inches; 68 percent of the greens were
within plus or minus 3% inches of the average, and
95 percent of the greens were within plus or minus
7 inches of the average. We consider this ade-
quately consistent, the result of Young’s close
scrutiny each day of the Stimpmeter readings and
his modification of the mowing and watering
schedules.

Mowing procedure was also modified slightly.
The first green at Cherry Hills, for example, fea-
tures a large dip or valley across the front part of
the green, rising to a plateau section towards the
back. Either section could be used for hole loca-
tions. Wednesday's Stimpmeter measurement
showed the speed of the front section to be ap-
proximately 9 feet; the back area was almost a
foot slower. There was no apparent reason for
this, although it did present a problem. Young, in
consultation with USGA agronomists on the scene,
decided to triple-cut the back section of the green
on the mornings of the first and second rounds. On
the final day of the Championship the back section
of the green was still a little slower than the front,
but only by two or three inches.

Prior to the 1978 Open at Cherry Hills, the
Stimpmeter was used and measurements made for
educational purposes. However, at Cherry Hills
the data was actually used to manipulate and
modify preparation of the greens and thus present
the fairest challenge possible to every competitor.

A note of caution should be added. Readings of
from six to seven feet are perfectly adequate for
regular membership play; emphasis should be
given to consistency rather than speed. If one
attempts to maintain a green at speeds over nine
feet for everyday play, it can become extremely
costly because of the manpower required.

We must keep in mind that the lifeblood of
golf is the challenge it offers; however, this chal-
lenge should be fair and one’s ability to return a
good score should not depend to any major degree
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upon luck. Having presented the player with vir-
tually a perfect undulating green on which to putt
(whether it is good or bad for the game is a subject
for debate), we have taken away the contrast which
previously ailowed him to determine the speed of
each green he approached. The Stimpmeter allows
us to give something back that we have taken; how-
ever, there are other areas where advances in tech-
nology may be taking some of the challenge from
the game and these must be carefully considered
and with advanced technical standards controlled.
Fighting fire with fire.
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4. Three rates of sand and gravel mixture fed
onto the cleaning bed by the conveyor belt
set at 2 mph linear speed to provide sand
thicknesses of: (a) '%-inch thick sand and
gravel mixture, (b) 1-inch thick sand and
gravel mixture, and (c) 1%-inch thick sand
and gravel mixture. Assuming the bunker
cleaner is set to pick up a layer of sand %
inch deep, the above conditions simulate
operating speeds of 1, 2, and 3 mph.

5. Two sand moisture contents: (a) dry sand
and (b) moist sand.

6. All tests were replicated twice. Some pre-
liminary tests indicated that the most satis-
factory mode of operation was to introduce
a pre-weighed amount of sand and known
number of gravel particles on the cleaning
bed. Therefore, 10, 20, and 30 pounds of
sand was introduced at %4, 1, and 1% inch
thickness, respectively. With the sand 50
large and 100 small gravel particles were
mixed. The sand and gravel were collected
at three locations: (a) under the first half
section of the cleaning bed, Section 1, (b)
under the second half section of the clean-
ing bed, Section 2, and (c) at the end of the
cleaning bed, Section 3.

RESULTS AND DISCUSSION

Data from the laboratory tests were analyzed
to determine design criteria for best cleaning. The
cleaning efficiency was determined by: (a) the
separation of sand from gravel with collection in
Sections 1 and 2, (b) the conveyance of large-gravel
to the rear with collection in Section 3, and (¢) the
conveyance of small-gravel to the rear with collec-
tion in Section 3. For the best performance, 100
percent sand and no gravel should be collected in
Sections 1 and 2, or 100 percent of the gravel of
both sizes and no sand should be collected in Sec-
tion 3.

The first set of tests was run using dry sand.
For all operating conditions, 100 percent of the
sand and 100 percent of the large gravel was
separated. However, the small gravel separation
was dependent upon the pulley RPM. As the puliey
RPM was increased, more small gravel particles
were conveyed to the rear, and at a 10 degree bed
angle and 150 pulley RPM, 99 percent of the small
gravel was transported to the rear of the cleaning
bed.

Test results with the moist sand show that, in
general, the sand separating efficiency increases
as the pulley RPM are increased at all three bed
angles. However, the small-gravel transporting
efficiency decreases with increase in pulley RPM
from 50 to 150 RPM and then increases as the
pulley RPM is further increased to 250 RPM. The
large-gravel transporting efficiency was 100 per-
cent for all test conditions.

To determine the best operating condition, the
overall cleaning efficiency was calculated by
multiplying the sand-cleaning efficiency and the
sand-gravel transporting efficiency. It was found
that the best cleaning was obtained at 250 pulley
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RPM, 0 degree bed angle and ¥z inch sand thick-
ness. It appeared that the bed angle had little effect
at 250 pulley RPM and '2 inch sand thickness.

THE FIELD UNIT

Based on the results of the laboratory test, a
field unit with a cleaning bed 18 inches long and
24 inches wide was made, using the curved tri-
angular pulley and beit system. The cleaning unit
was mounted at the rear of a Trap King* bunker
tractor (Figure 4). In front of the cleaning bed, a
sand pick-up unit was mounted. The pick-up unit
was made by using six, 6-inch square blades
mounted at a 45-degree angle on a shaft. A shield
was constructed to direct the sand and trash onto
the cleaning bed. The pick-up unit rotated back-
wards, i.e., reverse to the direction of rotation of
the tractor wheels. A collection basket made with
Y-inch hardware cloth was mounted at the rear of
the cleaning bed and provision to vibrate it was
made.

The unit works well when the sand is not wet
and where the depth of cut is such that the sand
entering the cleaning bed is not excessive. We
have recorded 100 percent sand separation and
trash transportation under good operating con-
ditions. However, we have found that the pick-up
unit is unable to pick up all trash and deposit it on
the cleaning bed. Improvement in the design of the
pick-up unit is recommended.

CONCLUSIONS

We have successfully demonstrated that the
constant width curved triangular shaped pulleys
can be used in a pulley-belt system for separating
trash from sand. Pulleys of such cross-section can
provide the necessary vibration to materials for
size separation. A field unit was constructed using
the new separating mechanism which performed
well when sand was not wet.
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