
./hen you host
college baseball

championship every year,
you can't leave things

to chance. Textron offers
reliable, versatile equipment

you can count on."

Jesse Cuevas,
Stadium Superintendent

Rosenblatt Stadium
Home of the Omaha Golden Spikes



The strength of six.

The Power of One.
One promising future. Six defining pasts. If you're going to reinvent an
industry, start with the brands that defined it in the first place.

BOB-CAT®

^ ^ _ The full line of Bob-Cat riding and walk-behind mowers have been a popular choice for professional lawn

maintenance operators for years. Primarily manufactured in Johnson Creek, Wis., this rugged and precise

line of mowers carries the best warranty in the industry.

•HI BUNTON

In 1948, the Bunton Distributing Company was formed by W.P. Bunton, Sr. to distribute the first direct drive

• • I lawn mowers. Soon thereafter, the distributor turned manufacturer to fill requests for a trimmer mower.

m Many improvements later, Bunton represents one of the finest lines of professional mowers in the industry.

CUSHMAN*

M M | In 1923, Cushman began producing air-cooled engines for lawn mowers. Additional developments resulted

in some of the first electric vehicles in the industry. And in 1964, Cushman created the world's first Turf-

Truckster™...and a whole new class of heavy-duty turf vehicles. Cushman has led the market ever since.

In 1921, Knud Jacobsen defined the industry with a mower that could cut four acres of grass in a day.

The Jacobsen brand went on to redefine the industry with the first hydraulically-powered triplex greens

mower and the first lightweight fairway mower. Imagine what's in store for the next century.

RANSOMES

In 1832, a young English craftsman named Robert Ransome acquired a license to manufacture the very first

mechanical lawn mower. Seventy years later, Robert Ransome's grandson would add a gasoline engine to

the mower, forever changing the way the world would cut grass. The innovation continues today.

RYAN4

Ryan Equipment Company got its start in 1948 when it produced the first Ryan Sod Cutter. Ten years later,

their lawn renovation line expanded to include a revolutionary new aerator called the Greensaire Special.

For more than 50 years, the Ryan name has been synonymous with quality, reliability and performance.

Call 1-888-922-TURFfor additional information.
TEXTRONwww.ttcsp.textron.com

1721 Packard Avenue
Racine, WI53403-2564
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turf. The players' cleats would rip
right through the canopy into the
growing medium underneath.

Despite these limitations, USGA
specs represent a good starting
point for a successful amended-sand
field. When properly designed and
installed, these fields offer dramati-
cally greater playability than typi-
cal native-soil fields.

Sand-based sports fields
USGA specifications were first pub-
lished in 1960. Within a few years,
planners began developing related
methods to build fields for other
sports.

Prescription Athletic Turf (PAT)
specifications adapted from USGA
specs were patented in 1969. Initial
installations encountered a variety
of problems, which have caused a
lingering suspicion of sand sports
fields in the minds of many field
managers.

In many of these cases, it could
be argued that designers followed
USGA specs too closely. They failed
to incorporate sufficient fines to pro-
vide stability for football.

This was less of a problem in the
South. Dense mats of roots and
stolons in the turfgrass canopy of
bermudagrass fields allow them to
resist divoting. Without these char-
acteristics, northern varieties tend-
ed to blow out more easily.

As the financial stakes in profes-
sional and major college games
increased, further development of
sand-based fields continued to
promise greater dependability.

Amended-sand fields provide
excellent drainage, allowing play to
continue at the desired level of per-
formance. This capability proves
most beneficial in a worst-case sce-
nario of heavy downpours (three to
five inches per hour) just prior to or
during a game, or when heavy rain
continues for several days prior to
competition.

It's important to note that a
sand-based root zone is not the
answer for all fields. Appropriate
circumstances include high-profile
use, substantial funds for both con-
struction and maintenance, and
high player and owner expectations.
In other cases, a properly designed
and installed native-soil field is still
the most practical choice.

USGA methods
USGA specs call for 12 inches of
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1/32"

1/64"

1/128"

1/256"

1/512"

USGA
Recommendations

3% max.

7% max.

60% min

20% max.

5% max.*
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3% max.*

Total particles in these ranges shall not exceed 10%

Figure 1. Particle size distribution of USGA root zone mix

Early Green-Up
• Enhanced Germination

• Winter Kill Protection
• New Fields & Overseeding
PHONE: 800-455-3392

EMAIL: tmsgl@aol.com
Circle 121 on Inquiry Card
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amended-sand root zone mix over a
two- to four-inch intermediate layer
of very coarse sand and fine gravel
(between one and four millimeters).
Under the intermediate layer, the
specs call for a four-inch layer of
1/4- to 3/8-inch (six- to nine-mil-
limeter) pea gravel, with an
installed system of pipe drains. The
intermediate layer can be eliminat-
ed if a finer grade of pea gravel (two

to six millimeters) is used for the
bottom layer.

The different textures (coarse on
the bottom and fine on the top) cre-
ate a perched water table. Water
will not move through the root zone
mix until it's nearly saturated. At
this point, gravity overcomes sur-
face tension, and water begins to
drain through the root zone mix,
into the gravel, and finally to the

TURF
Equipment

CYGNET TURF

BEEN THERE

DONE IT.
JACK KENT COOKE STADIUM • WASHINGTON REDSKINS

FOXBORO STADIUM • NEW ENGLAND PATRIOTS
ARROWHEAD STADIUM • KANSAS CITY CHIEFS

ALLTEL STADIUM • JACKSONVILLE JAGUARS
ERICSSON STADIUM • CAROLINA PANTHERS

SOLDIER FIELD • CHICAGO BEARS
CLEVELAND STADIUM • CLEVELAND BROWNS

JOE ROBBIE STADIUM • MIAMI DOLPHINS
JACOBS FIELD • CLEVELAND INDIANS

BUSCH STADIUM • ST. LOUIS CARDINALS
KAUFFMAN STADIUM • KANSAS CITY ROYALS

BALTIMORE RAVENS TRAINING FACILITY
PHILADELPHIA EAGLES TRAINING FACILITY

ST. LOUIS RAMS TRAINING FACILITY
INDIANAPOLIS COLTS TRAINING FACILITY

OHIO STATE
UNIVERSTIY OF TOLEDO

UNIVERSITY OF MICHIGAN
UNIVERSITY OF IOWA

BOWLING GREEN STATE UNIVERSITY
WESTERN MICHIGAN UNIVERSITY

OHIO UNIVERSITY
COLUMBUS CREW

Whether it's to strip afield, or install a field using our turf or yours,
CYGNET TURF is able to perform under all kinds of conditions

and is able to respond to most emergencies. Our patented equuipment is
able to cut and install from very thin, to very thick turf. So, when you

are ready to install...give CYGNET a call!

CYGNET TURF
4711 InsleyRoad

North Baltimore, Ohio 45672
Phone: (419) 354-1112 • Farm (419) 655-2020

Fax: (419) 352-1244

Call 1 (800) 817-1889 use Fast Fax#1221099 and/or Circle 122 on Inquiry Card

pipe drains.
A perched water table is desir-

able for sand fields. It holds mois-
ture in the root zone, where it can
be used by the turf plants.

Figure 2 (page 36) shows a typi-
cal profile that uses USGA specifica-
tions with an intermediate layer.

Sand fields operate primarily by
internal-gravity drainage, which
makes an installed drain system
necessary. The system recommend-
ed by the USGA consists of pipe
drains that are at least four inches
in diameter. The drains are placed
at 15-foot intervals, in trenches no
more than six inches wide and eight
inches deep.

Corrugated or plastic pipe works
best. A geotextile filter cloth can be
used to line the sides and bottom of
the trench, but it should not be
placed around the pipe or on top of
the trench.

A filter cloth layer can also be
helpful between the subsoil and the
gravel layer, where the subsoil is
comprised of expanding clay, sand,
or muck soil. These subsoils can
become unstable under some climat-
ic conditions.

A four-inch gravel layer covers
the drain pipe and the entire sub-
base. Selection of gravel size is crit-
ical, since proper particle size keeps
the root zone mix from infiltrating
the gravel.

Proper-sized particles create a
bridging effect to maintain vertical
channels in the gravel so that the
drainage system works as intended.
According to the USGA, the best
way to encourage bridging is to keep
particle size in each layer a maxi-
mum of five-times larger than the
layer above it.

The root zone mix should posses
the following physical properties: 35
to 55 percent total porosity, 15 to 30
percent air-filled porosity, and 15 to
25 percent capillary porosity.

Water permeability should be six
to 12 inches per hour in the normal
range, and 12 to 24 inches per hour
in the accelerated range. Organic
matter should be one to five percent
by weight.

If soil is used in the root zone
mix, the mix must contain a mini-
mum of 60 percent sand and a max-
imum of five to 20 percent clay.
Final particle size distribution of
the sand/soil/peat mix must meet
the specifications shown in Figure
1 (page 35).
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Modifications
Perhaps the most widely accepted
modification has been the amount of
silt and clay in the root zone mix.
Levels can vary from three to 15
percent.

The wide range results from dif-
ferences in geography and climate.
A sand-based field in Oregon, where
local rainfall is high, will need
greater permeability than a field in
Nebraska, where local rainfall is
lower.

Different mixes are also required
for different sports. A field designed
with a sloped or crowned center will
typically require less permeability
than a flat, level field. Since sur-
faces for football require enhanced
surface strength, more fines are
desirable.

Field use schedules can also
prompt modifications to USGA
specs. Sand used to build a lightly
used field can have more fines,
while the same percentage of fines
on a heavily used field would create
compaction problems.

New Pennsylvania Design
Sports field managers in the
Northeast have used another design
for amended-sand fields. This
method was drafted into a set of
specifications by Penn State
University faculty member Andrew
McNitt.

This New Pennsylvania Design
has many points in common with
the USGA specifications, but it dif-
fers in one important respect. USGA
specifies a maximum of 10 percent
fines in the root zone mix, and the
Pennsylvania Design allows up to
25 percent fines.

The New Pennsylvania Design
requires a testing laboratory to
ensure that the root zone mix has
the following: 35 to 55 percent
porosity; 15 to 30 percent air-filled
porosity, and the same amount of
capillary porosity; five to 10 inches
per hour of water permeability; and
one to four percent organic matter
content by weight. The air-filled and
capillary porosity should vary by no
more that eight percent.

Maintenance
Maintenance techniques for sand
fields are difficult, and they may
require the expertise of a trained
professional. A maintenance supervi-
sor needs to be on the field every day
to check for mowing and fertilization

requirements, moisture, compaction,
pests, and other stresses.

Mowing a sand field almost
always requires a reel mower and
cutting every day, or every other
day. Remember that golf greens are
usually cut every day.

Fertilization should use the
spoon-feeding method, which
applies small amounts of fertilizer
at frequent intervals. Sandy soils

have low nutrient-holding capacity
and they need nutrients faster.
Frequent soil testing is also recom-
mended for these fields.

For most native soils, one inch of
water per week during the growing
season is adequate to support turf
growth. This amount will frequently
prove insufficient for sand fields,
which may need light watering daily
during dry weather.

Turfco Helps You Build A Turf That Gets Noticed.
Turfco offers you a strong team of turf building equipment. They're the fastest and most

versatile equipment to let you build hardier and healthier turf. Your sports fields become
safer to play on and easier to maintain. Originators of Mete-R-Matic® top dressers in 1961,
Turfco's professional equipment gives your field a look that gets noticed.

Large Area Top Dresser
Large, 4 cubic yard capacity
with patented chevron
belt applies material with
precision. Top dress from
1/32" to 6" to quickly handle
large areas. Material conveyor
and spinner attachment for
added versatility.

Economy Aerator
Now you can afford to
breathe life into any sports
field. This low cost, 62"
aerator has no hydraulics or
mechanical linkages for easy
use and low maintenance.
Hooks up to any vehicle
in seconds.

Precision Top Dresser
Fast, uniform, versatile.
Patented chevron belt lets
you handle top dressing,
lime, crumb rubber, gypsum,
calcine clay, compost and
even overseeding with
precision. Level fields and
amend soil consistently.

For details and the name of your local dealer, call

1-800-679-8201
Turfco Manufacturing Inc.
1655101st Avenue Northeast
Minneapolis, MN 55449-4420

Choice Performers,
Choice Fields.

TURFCO

Call 1 (800) 817-1889 use Fast Fax #1231099 and/or Circle 123 on Inquiry Card
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Remember that exposed dry sand
has poor soil strength and provides
very poor traction and sod stability.
When moist, the same sand per-
forms much better.

Aeration equipment that works
on native-soil fields may not work
on sand-based fields. In some field
trials, typical hollow-core aerators
have proven to be too surface dis-
ruptive, tearing the turf canopy
instead of pulling clean cores.
Aerators with narrower, widely
spaced tines can provide better
results.

In terms of pests, nematodes can
be a particular problem in sand
fields. They prefer well-aerated,
light-textured soil.

Amended-sand fields, such as those
based on USGA specs, can be excep-
tional facilities when they're carefully
built with appropriate materials.
However, because of the special main-
tenance and construction demands of
these fields, field planners would be
wise to seek advice from qualified
designers who are experienced in this
method. A t

FLAYING SURFACE

-12" ROOT ZONE MIX;

:;;;;:;;;;;;;^: ' :>::>2-4" INTERMEDIATE LAYER;

12-16"

-12"—7

PEA SRAVEL

4" PERFORATED PIPE

Figure 2. Typical profile of a USGA putting green

Jim Puhalla is president of
Sportscape International, Inc., of
Boardman, OH, and Dallas, TX. He is
author, with Mississippi State
University professors Jeff Krans and
Mike Goatley, of Sports Fields — a
Manual for Design, Construction and
Maintenance. Material in this article

was adapted from that book.
For more details on USGA speci-

fications, call or write the organiza-
tion and ask for their publication:
"USGA Recommendations for
Putting Green Construction."
USGA, PO Box 708, Far Hills, NJ
07931; (908) 234-2300.

• Improves Infield Soil
• Reduces Compaction
• Absorbs Excess Water

• Stabilizes Muddy Areas
• Eliminates Puddles
• Long Lasting

• Eliminates Deep Wear Holes
• Provides Firm Footing
• Reduces Maintenance

PRO'S Choice
INFIELD PRODUCTS

• Improve Playing Conditions

• Keep Infields Resilient •

• Help Prevent Rainouts •

• Provide Lasting Results •

• Keep Games on Schedule •

PRO'S CHOICE PRODUCTS
...Keeping Infields Playable...

1-800-648-1166

Circle 130 on Inquiry Card
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Product Information
for every

Tom, Dick, and Harriet.

In every issue of our magazine, you can choose from more
than 100 brochures covering the latest products, services,
and company information.

Looking for the information is easy. Visit the Reader
Service area on greenindustry, and place your order today!

http://www.greenindustry.com
The fast way to get what you need.

iply dial our 800# and follow the

e instructions;when you hang

, the information you requested

II be faxed immediately and directly

to the fax number you entered.

Use this new Category
Blast Service to get FREE
information on the prod-
ucts or service categories
listed below which you are
planning to purchase with-
in the coming nine
months. You will receive
information, and possibly
other follow up contact,
from appropriate compa-
nies advertised not just in
this issue, but throughout
the year in sportsTURF.
Just circle the number(s)
on the reader service card
(opposite) corresponding
to the product or service
categories below and
drop the card in the mail!

9001 Aeration
equipment

9002 ....Baseball Field
grooming

equipment

9003 Drainage
9004 ....Fertilizer / soil

amendments

9005 Field covers
9006 Field marking

paint / equipment

9007 Infield mixes
9008 ...Irrigation

supplies

9009 ...Mowers
9010 Seed
9011 ....Site amenities
9012.. .....Sod
9013 ..Turf equipment
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distributes weight away from the front
goal posts, and allows the back of the
equipment to carry more of the burden.

Another design option uses light-
weight materials for the goal's front
posts and crossbar, while using much
heavier materials for the rear ground
bar and frame members. This type of
goal can be designed to fold down when
not in use.

All of these options decrease the
chance that the goals will fall forward.
However, regardless of a goal's construc-
tion, all movable soccer goals should be
firmly anchored at all times.

Anchoring guidelines
A properly anchored and counterweight-
ed movable soccer goal is unlikely to tip

over. It's best to secure goals to the
ground at the rear ground bar. Keep all of
your anchors flush with the ground and
clearly visible.

The number and type of anchors you
choose will depend on factors such as soil
type, soil moisture content, and total goal
weight. The following lists several
anchoring options.

• Auger style
This style anchor is helical shaped,

and is screwed into the ground. Flanges
positioned over the side and rear ground
bars secure them to the ground.
Recommendations suggest a minimum of
two auger-style anchors be used to secure
a goal. Depending on manufacturer spec-
ifications, unit weight, and soil condi-
tions, more may be required.

TRU MARK™
Introducing the next generation of athletic field markers

\V\

ftaBtt^ \i —* : • •

, PAINT MULE

\

RS-500

See us at www.trumarkafm.com
1 -800-553-6275

Circle 124 on Inquiry Card

• Semipermanent
Two or more functional components

make up this anchor type. The main sup-
port requires a permanently secured
base that is buried underground. In one
type of semipermanent anchor, two teth-
ers connect the underground base to the
soccer goal. Another design uses a buried
anchor tube with a threaded opening at
ground level. Bolts passed through the
goal's side and rear ground bars secure
the apparatus to the buried anchor tubes.

• Peg or stake style
Two or four pegs or stakes can also be

used to anchor soccer goals; more units
should be used for heavy goals.
Anchoring pegs/stakes normally mea-
sure approximately 10 inches (250 mil-
limeters).

Drive pegs/stakes as far as possible
into the ground with a sledge hammer,
and angle them whenever possible. Pass
the supports through available holes in
the side and rear ground bars.

If a peg or stake is not flush with the
ground, it should be clearly visible to per-
sons playing near the soccer goal. Stakes
with large diameters or textured surfaces
provide extra holding capacity.

• J-hook stake style
Use J-shaped hooks to anchor goals

when no pre-drilled holes are available in
the ground bars. This support system
uses techniques similar to peg/stake-
style anchors.

Hammer J-hooks into the ground at
angles when possible. The curved portion
of the anchors should wrap over the goal
bars. Two to four J-hooks per goal are
typically recommended. The number of
hooks will depend on stake structure,
manufacturer specifications, goal weight,
and soil conditions. Stakes with large
diameters or textured surfaces provide
extra holding capacity.

• Sandbags/counterweights
Sandbags or other counterweights can

provide effective anchoring on hard sur-
faces, such as artificial turf, that can't be
penetrated by conventional anchors. The
number of support bags or weights nec-
essary varies according to goal size and
weight.

• Net pegs
Tapered, metal net pegs should only

be used to secure nets to the ground.
They should NOT be used to anchor
entire movable soccer goals.

Goal storage
Most recorded soccer goal injuries do not
occur during matches. Most involve unat-
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