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by Jim Puhalla

SPorts field managers general-
lyconsider surveying to be
something that's best left to

specialists, but surveying is an
important tool in our work. A basic
knowledge of the tools and processes
of surveying helps sports turf profes-
sionals make good decisions about
field design performance, renovation,
and even maintenance.

Field managers need to know how
to use simple surveying equipment to
perform such tasks as fixing wet
spots, surface leveling, and installing
drainage systems. To a degree, visual
observations can help solve these
problems, but it's a mistake to rely on
your first look.

We recently visited a baseball dia-
mond with a bad muddy area along
the third-base line. After taking a
look at the problem, the staff had
scooped out a trench from the mud
spot to the edge of the field.

Water did flow steadily through
the trench, but unfortunately it
flowed onto the field, not away from
it. Because they didn't understand
the field's contours, the staff actually
dug a canal to conduct water onto the
field. A simple knowledge of survey-
ing would have prevented this mis-
take.

Every sports turf professional should have a basic knowledge of the tools and
processes of surveying. Courtesy: Jim Puhalla

In fact, drainage problems on
skinned areas are impossible to solve
unless you understand field contours,
and that requires a simple under-
standing of surveying principles.
This holds true for installed drain
systems, too. They work right only if
they have a consistent downward

slope. Simple surveying lets you solve
problems like these without guess-
work.

Practical considerations
When surface drainage problems

occur, you can use surveying equip-
ment to check the contours of the
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pare to tenths of a foot. To convert
inches into tenths, divide the number
of inches by 12. To convert tenths
into inches, multiply the number of
tenths by 12. Although the result will
be in inches, it will include decimal
parts of an inch, rather than the
more commonly used fractions such
as 1/8 inch or 1/16 inch.

It's important to remember that
rod readings are comparative values.
One rod reading means nothing, but
by comparing two or more readings,
you can determine whether one point

r------------------. is higher than another.
The difference between two read-

ings represents the amount of change
in grade from one elevation to anoth-
er. Remember, as the land goes down,
the rod gets lower and the number
gets higher. A lower reading means
that the grade is higher, and vice
versa.

Rod readings allow you to calcu-
late spot elevations, which set speci-
fications for field elevations in con-
struction or reconstruction projects.
Elevations often represent distance

that use feet and inches, all readings
have to be converted to feet and
tenths to figure percentage slope.

Figure 4 illustrates a reading of a
rod that's marked in feet and tenths.
The right-hand column shows the
rod's calibration, the center shows a
magnified section of the rod, and the
left-hand column shows how to read
the rod in tenths and hundredths of a .
foot.

Figure 5 shows how inches com-

Figure 5.Comparinginches to tenths

above sea-level. Like rod readings,
elevations mean nothing unless they
are compared to one another.

Spot elevations require much
more mathematical computation
than rod readings, which are literally
read off the rod. Also unlike rod read-
ings' lower numbers represent lower
points on the field in elevation read-
ings.

For sports fields, the most useful
comparison between two elevations is
the percent by which they differ. To
derive this figure, take the difference
between the two elevations and
divide by the distance between them.

The percent slope for hard sur-
faces, such as skinned areas of base-
ball fields and clay tennis courts,
should range between 0.25 percent
and 1.0 percent. Grass areas should
slope between 0.5 percent and 1.75
percent.

Performing a survey
When starting to survey a field,

establish a benchmark so that all of
your elevation measurements will be
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Great Sports Striping
At Superb Prices

• Light on your wallet - low initial cost and long life
• Great striping from the shearing reel cut of a National
• Smooth, clean cutting builds hardier, healthier turf
• Easier to sharpen and lower operating cost
• Easier to maintain than rotary riding mower
• Easy rear turning wheel for high maneuverability

For details call: (612) 646·4079
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consistent. This fixed reference point can be anything
from a catch basin lid to a curb, or any other stationary
structure. Once a benchmark has been established, the
surveying instrument can be moved to another location,
and it can be removed and reset on another day.

Assign an elevation to the benchmark. Set up and level
your instrument somewhere near the center of the area to
be surveyed and place the elevation rod on the bench-
mark. Take a reading and add the result to the bench-

Figure 6. Establishing an elevation from a benchmark
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mark. The sum of the two figures represents the height of
the instrument (HI). Subtract each subsequent rod read-
ing from the HI to obtain the elevation at each point.

Goossen Industries is blowing
away the competition with the
introduction of the new
BL-2000PTO
DEBRIS BLOWER
The BL-2000PTO nearly
doubles the power of its little
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Introduction three years ago.

• Air is drawn into the belt-driven, 9-inch-wide fan of the
BL-2000PTO's 40-inch diameter blower. The open throat design
of the symmetrical fan maximizes air flow by drawing from both
the front and the rear of the unit. The air then passes through
through the blower fans and is expelled at the incredible rate of
7,000 cubic feet per minute. The hurricane force winds
generated by the BL-2000PTO are controlled by its lBO-degree
directional blower spout which can be adjusted from the tractor
seat .

• Also available is the BL-1000 Front Mount model to fit
most Jacobsen, John Deere and Kubota front mount mowers .

• For details Oft this and other fine
Gooll8eft products:
CiIll Toll-Free:
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Figure 6 provides an example. The benchmark is 100.
If the measurement at the benchmark reads five feet, the
HI is 105. If the first point to be surveyed measures six
feet, subtract that reading from the HI to yield it's eleva-
tion: (105 - 6 = 99). The elevation at that point is one foot
lower than the benchmark.

Each day of surveying, and whenever the instrument is
moved, you must find the HI for that instrument location.
Continue subtracting readings from the HI to yield eleva-
tions at each point on the field.

Obviously, surveying is a complicated field with many
considerations and nuances. However, using the simplest
pieces of surveying equipment and the basic techniques
described here, sports field managers can help identify
and fix many of the drainage and contouring problems
that occur on typical fields. 0

Jim Puhalla ispresident of Sportscape International, Inc.,
of Boardman, OH, and Dallas, TX. He is author, with
Mississippi State University professors Jeff Krans and
Mike Goatley,of a forthcoming book:Sports Fields - a Manual
for Design, Construc~ion and Maintenance.
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