


























The Kiwis
Hagve It Right!

Golfers in New Zealand are being influenced by American
maintenance standards viewed on television. Is it right or wrong?

by LARRY GILHULY

on Earth where golf is played

for the fun of it? Where it costs
only a few dollars or less for 18 holes?
Where fairway irrigation isn’t found on
most golf courses, hence the courses
play fast and firm? Where greens are
now mowed as low as the dust on a
hardwood floor and where bentgrass
still dominates the putting surfaces?
Where annual budgets are well below
$100,000 and many courses are main-
tained by only one to three employees?
It still exists in the wonderful land
called New Zealand, but you'd better
hurry before it all comes to an end!

CAN YOU IMAGINE a location

The American Influence

Turn on your TV any weekend and
you will observe an agronomic deli-
catessen prepared for the greatest men,
women, and senior players in the
world. Weeks, months, and, in some
cases, years of advance planning have
peaked these golf courses for the
players and television cameras. The
unfortunate side-effect of TV golf has
been the trickle-down desire of private,
resort, and public players to have the
same type of conditions on their course
as seen at the latest Tour event. In
America, the battle to educate golfers
continues; however, the real tragedy is
the influence TV golf is having on
golfers away from our shores. With the
introduction of Sky television into New
Zealand, the over-green, over-watered,
over-budgeted, and expensive game of
American golf is starting to influence
maintenance practices there.

The New Zealand Influence

For a number of reasons, golf and
its maintenance in New Zealand are
conducted in a manner that is better for
the game. Smiles abound despite the
inevitable mishits, grumbling about
course conditions is minimal when
compared to the cacophony of com-
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plaints registered at many U.S. courses,
and many courses are mowed by sheep!

1. Golf is affordable. It is very
common to pay $250 per month or
more to play golf in many parts of
the U.S. This is after the invitation fee
that can often range from $5,000 to
$100,000. In New Zealand, $250 NZ
pays for the entire year! That is
affordable golf!

2. Green is not the dominant color
on golf courses. With the lack of irri-
gation systems for the fairways and
roughs, native browntop dominates
the golf course in most cases. The golf
courses play fast and firm on some-
times-dormant bentgrass fairways,
while Poa annua often does not have
the opportunity to make a strong foot-
hold compared to courses with the
added expense of an irrigation system.

3. The New Zealand Sports Turf
Institute agronomists. This group of
highly trained turf consultants ranks
as high as any group of agronomists in
the world. Those responsible for the
maintenance of golf courses, sports
fields, and lawn bowling are very
fortunate to have the services of these
individuals at a very affordable cost.

4. Reasonable putting green mow-
ing heights. This is another area where
overseas TV is causing a negative
change in New Zealand golfing circles.
By maintaining slightly high mowing
heights while striving for smooth,
rather than fast, surfaces, the native
browntop bents continue to thrive.
Unfortunately, the desire for fast greens,
as seen on Sky TV, is beginning to
change green populations to higher
percentages of annual bentgrass. The
combination of green color and fast
greens does not bode well for the
future of golf in New Zealand if
affordable golf remains the ultimate
goal!

5. Minimal chemical usage. With
the lack of fairway irrigation, slightly

higher putting green mowing heights,
low cost of golf, a generally benign
climate, and lower expectation levels
by the players, golf in New Zealand
does not require the chemical inputs
that are common at high-budget
courses in the United States. Chemicals
are used; however, environmental
issues currently are of no great con-
cern. If the current trend toward the
color green continues, the increased
use of water and plant protectants will
inevitably lead to environmental
questions.

6. Reduced fertilizer use. As with
the use of chemicals, fertilizers are used
far less in New Zealand than in the
U.S. By providing minimal inputs to
turf growth, labor costs and mowing
requirements can be controlled. Un-
fortunately, as the game becomes in-
creasingly popular and green the color
most desired, fertilizer usage and costs
will escalate, thus moving New
Zealand further from affordable golf.

7. The lack of motorized power
carts. Let’s face it. Power carts are here
to stay in the U.S., but we should not
be exporting the idea that golf is
meant to be played while riding! Golf
is meant for walking, and that is what
New Zealand golf is all about. What a
refreshing change to see virtually every
player walking the course, carrying
on a conversation between shots, and
getting exercise at the same time. Also,
the endless ribbons of gravel, asphalt,
and concrete are certainly not missed!

8. The lack of automatic irrigation
systems. The overall climate in New
Zealand is very similar to the Pacific
Northwest. Given the mild climate
and the desire to make golf affordable,
many golf courses in New Zealand
do not possess automatic irrigation
systems for the fairways and roughs.
While some of the expandable clays
can make playing conditions unaccept-
able, the alternate solution of automatic









The Achilles’ heel of a fixed, vertical
wall is that it sometimes limits the
cross-sectional area of a stream channel
during peak flow. This limitation causes
the velocity of the water to increase
through the restricted area. By increas-
ing the velocity of the water, it has a
greater capacity to pick up sediment,
thereby down-cutting the streambed.
After several flood cycles, the floor of
the streambed is lowered and the water
then begins under-cutting the founda-
tion of the wall. If the foundation of the
wall is not undermined because, for
example, the streambed is solid rock,
then the turbulence created as the
rapidly moving water passes the end of
the wall will begin to back-flush soil
from behind the wall. This process is
exacerbated when flood water also
spills over the top of the wall. In the
end, walls used to control shoreline
erosion eventually collapse, or the
soil behind them must be replaced
continually.

Problems also can develop by using
single-objective design criteria. A case
in point would be the artificial creation
of spawning areas for various fish
species. If the hydrology of the stream
is not fully understood, the spawning
areas could quickly disappear. In the
process of creating these spawning
areas and other wildlife habitat, the
stream channel is usually modified.
During normal storm events, the
stream acts like a conveyor belt, drop-
ping sediment into the spawning areas.

The starting point for designing a
successful stream or restoring a de-
graded one is to examine the drainage
basin (watershed) on which the golf
course resides. Keep in mind that the
size and shape of a stream channel are
largely influenced by the characteristics
of the watershed.

Prior to urbanization, a watershed
has the capacity to store, and then
slowly release, large quantities of sur-
face runoff — much like a sponge. As
urban development occurs, the charac-
teristics of a watershed (i.e., the water’s
routing, volume, and velocity) usually
change. In developing or urbanized
landscapes, watersheds tend to lose
their retentive ability as an increasing
percentage of rainfall lands on imper-
vious surfaces, such as rooftops and
pavement. Once in contact with these
surfaces, the water usually is inter-
cepted by a pipe or ditch that routes
it directly to a nearby stream. The
cumulative effect of decreased water
retention throughout a watershed can
greatly increase the peak flow of the

receiving stream channel. Thus, the
impact of urbanization on waterways
has ranged from minor stream bank
and shoreline erosion to catastrophic
flood damage and stream channel
degradation.

Except for direct modifications by
man, streams change in response to
drainage events, which are caused by
storms and intensified by urbanization.
While the interval between storms is
somewhat erratic, the pace of urbani-
zation proceeds at a relatively steady
rate. Thus, changes in a stream’s hydro-
logical personality are somewhat pre-
dictable, but may lag behind urbani-
zation’s effect on storm water drainage.
In addition, it often takes many drain-
age events before urbanization changes
are fully manifested in stream channels.

Many of our watersheds are now
undergoing a rapid rate of change. The
unsteady nature of an urbanized stream
causes more than channel alterations.
It forces a change in the way golf
courses are managed. Green commit-
tees, superintendents, and golf course
architects have to reevaluate course
play, infrastructure, and course layout.

These reevaluations are necessary
when the current hydrology (stream
flow) is no longer supported by the
stream channel. The old stream chan-
nel must adjust to increase its capacity
to convey flows resulting from altered
hydrology. Channel widening and
down-cutting, bank erosion, sediment
deposition, loss of vegetation, and
undermining of bridge and wall foun-
dations are just a few of the responses
one can expect from a stream’s chang-
ing hydrological personality.

Added to the typical structural
problems is an increasing awareness
of environmental issues and a need to
incorporate them into any restoration
project. Creating and maintaining
buffer zones along streams and lakes
to lessen the impacts of pesticides and
fertilizers, erosion and sediment con-
trol, and creating or enhancing habi-
tat for fish and wildlife are just a few
considerations imposed on course
managers when designing or under-
taking stream and lakeside restoration
projects.

Realizing the potential effects of
urbanization on a watershed, it may be
helpful to work with city, county, and
state agencies and planning boards. By
working in a cooperative manner, the
peak flow down a water channel can be
controlled by periodically storing storm
water in available flood plains. Such
flood plains can be incorporated into a

watershed by including them in the
design of parks and golf courses, or
by adding retention reservoirs down-
stream from large impervious surfaces,
such as shopping mall parking lots.

Traditional methods of preventing
bank erosion are becoming outdated in
many cases, since they do not address
a full list of structural and environ-
mental concerns. The challenges posed
to design and restoration professionals
have developed into a need to provide
multi-objective designs that resist
erosion and address environmental
concerns. The development of soft
engineering principles is a natural out-
come of these events.

Soft engineering is based on the
philosophy of working with nature by
examining a stream’s natural communi-
cators and understanding its hydro-
logical personality, both present and
future. To prevent catastrophic shore-
line erosion and create a stable wildlife
habitat, construction materials must be
selected for each section of a stream
channel based on the water velocity
and flow characteristics. After the
stream channel has been constructed,
a broad range of native riparian vege-
tation must be established to provide
a highly resistant erosion barrier.

In some cases, the fundamental
elements of soft engineering must be
adjusted to avoid conflict with golf
course management considerations.
These considerations include the prun-
ing of vegetation to prevent obstruction
of play, shading of greens and tees,
and/or maintaining viewing corridors.
The merits of soft engineering designs
include relatively low-cost erosion
protection, habitat enhancement, water
quality improvement, and a natural
appeararce.

Designing stream channels that are
a true asset to the architectural theme
of a course, that resist shoreline ero-
sion, and provide valuable wildlife
habitat is an ominous challenge. To be
successful, the design must consider
multiple structural and environmental
objectives. If these objectives are not
carefully balanced using soft engineer-
ing principles, the eventual result will
be a catastrophe — either structural or
environmental. :

LON MIKKELSEN is a principal with
Inter-Fluve, Inc., located in Hood River,
Oregon. Over the past 12 years, Inter-
Fluve, Inc., has restored or created more
than 350 miles of stream channels and
hundreds of acres of lakes and wetlands
in urban and rural environments.
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GREEN SPEED PHYSICS

The laws of physics applied to golf course maintenance practices.

by ARTHUR P. WEBER

some being more or less severely contoured and
sloped than others. Consequently, Stimpmeter
readings, taken over such dissimilar surface profiles, correlate
differently as a linear measure of green speed. That is to say,
green speed ratings, popularized as they have been by
averaging Stimpmeter measurements taken on reasonably
level greens, do not fairly and accurately serve as speed
indices common to all putting greens. Rather, by preparing
an “as built” green to Stimpmeter readings adjusted for its
inherent angularities, uniformity of speed can prevail from
green to green, stabilizing the composures of golfers and
green superintendents in the process.
By mathematically interpreting the physics fundamental to
a golf ball rolling over a putting green upon release from a
Stimpmeter, indices are derived, as angularity-consistent
measures of speed rating characteristic of “as-built” slow-to-
fast greens. These indices are graphically plotted to facilitate
their use by golf course superintendents, golf committees,
tournament officials, and the like.

Modeling Golf Ball Roll

The coefficient of friction between a golf ball and the
putting green surface over which it rolls can be quantified by
using a Conservation of Energy model as the computational
basis for analysis. Stimpmeter measurements, supplemented
by green slope measurements over which the Stimpmeter
readings are made, are fundamental to the applicability of
such an analysis to all putting greens, no matter their
angularities or undulations, however severe.

When coefficient of friction values result from Stimpmeter
measurements either taken on or normalized to level greens,
the measurements range from a low of about 6 feet for what
are categorized to be slow greens to a high of about 12 feet
for fast greens. But therein lies a rub, because all greens
are not level; rather, they are architecturally contoured with
slopes, if not marginally, for drainage. Moreover, few putting
green slopes are unidirectional; most are compound con-
toured. Notwithstanding, golf course putting green speeds
can be equalized and controlled, over the full range of slow-
to-fast, by correlating Stimpmeter and putting green slope
readings to coefficient of friction values. Said another way,
using Stimpmeter measurements made on level greens as
numerical benchmarks to characterize slow-to-fast greens,
Stimpmeter readings can be indexed for all 18 golf course
greens, having first surveyed their angularities, to
comparatively measure up to a desired benchmark speed.

M OST ALL putting greens are neither level nor plane,

Coefficient of Friction

For the purpose of the analysis, the coefficient of friction
can be generalized to encompass, without distinction, the
static, dynamic, and rolling coefficients of friction that prevail
during the putt of a golf ball starting at rest and rolling to a
stop. It can be normalized to an all-inclusive parameter
because of its dependence on many variables. Among them,

12 USGA GREEN SECTION RECORD

the most influential of which would be the height of cut, are
the morphological and growing characteristics of the turfgrass
species, the turf density and uniformity, the thatch layer, the
dimpling pattern and the construction of the golf ball, the
season, the wetness, even the time of day.

Despite the influence of these variables and others, the
green speeds of “as built” undulating greens can, with
reasonable accuracy, be articulated and prepared analogous
to the benchmark green speed indices from Stimpmeter
measurements taken on level greens.

Level Putting Surfaces

The mathematical parameters and variables affecting the
energy conservation relationships, when making Stimpmeter
measurements on a reasonably level putting surface, are
depicted in Fig. 1, where:

W= weight of golf ball, 1.62 oz.

H = height of Stimpmeter notch above horizontal upon
golf ball release, in.

© = angularity of Stimpmeter notch above horizontal
upon golf ball release, 20.5 deg.

L = Stimpmeter length, 36 in.

V, = initial golf ball velocity across the putting surface
from the foot of the Stimpmeter, ft./sec.

V,= final velocity of golf ball after rolling across the
putting surface to a stop, zero

Stimpmeter reading, ft.

2!
]

coefficient of friction between rolling balls and the
putting surface, dimensionless

g = gravitational acceleration constant, 32.2 ft./sec.

Only S and f, as a function of §, are variable; the other
parameters, in addition to W, 6, L, and g, remain constant,
to wit:

H

i

Lsin © 1
(36)(sin 20.5) = (36)(0.350) = 12.6 in.

and subsequently, the total Potential Energy, PE, stored in
the golf ball prior to release down the Stimpmeter is:

PE = WH 2
= (1.62)(12.6) = 20.4 in.-oz.

i

Figure 1
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